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-~~'^!ii
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Life College
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Conference

"Clinical Education in Athletic Training"
Presented by the Education Council Continuing Education Committee
Funded by the NATA Research and Education Foundation
January 10 12, 2003
Del Lago Resort (Montgomery, TX)
(Del Lago is located 45 minutes north of George Bush International Airport in Houston, TX.)
Announcing the return of this highly rated conference designed especially for athletic training educators. Included in the registration
fee is transportation fromAo George Bush International Airport, proceedings book, welcome reception, keynote and breakout
sessions, exhibits, poster presentations, accommodations for three days and two nights and all meals starting with lunch on Friday,
Jan. 10, and ending with breakfast on Sunday, Jan. 12.
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Registration Fees
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Double Occupancy
Conference Only

Early Bird

Postmarked after November 8, 2002
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$425
$305
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$355

The 2003 Athletic Training Educators Conference registration brochure was included in the June 2002 issue of the NA TA
News. Online registration opens May 20, 2002, on the NATA Continuing Education Committee Web site at www.cewl.com.
Be sure to visit the site for continuing information on the conference.
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The Changing Face of Athletic Training
Education
Gary L. Harrelson; Denise L. Wiksten
It has been a pleasure for us to serve as Guest Editors for this supplement pertaining to athletic training education. The
changes that have occurred and are occurring in our athletic training education programs affect each member of the National
Athletic Trainers' Association (NATA), whether your role is to deliver health care for athletes or to educate athletic training
students or a combination of the two. These changes can be exciting, frightening, and frustrating as we struggle with what the
future of athletic training education will bring to our students and to the profession. The purpose of this supplement is to
provide a resource for those involved in educating athletic training students as they navigate through this murky new era and
implement the revised educational standards.
The supplement is divided into 4 sections: learning theory, educational research, curriculum development, and clinical
education. Additionally, each of the sections is preceded by a commentary that is intended to help frame the articles contained
within that section and to provoke questions and discussion. Our goal was to include articles offering new ideas and researchbased evidence for athletic training education techniques that can be incorporated into athletic training curricula.
A supplement such as this does not occur through happenstance but rather through the commitment of many individuals
who are willing to put forth a great deal of time and effort to see it to its completion. We thank Dave Perrin and the rest of
the Journal of Athletic Training Associate Editors for their input in formulating the table of contents and for their support
during this project. Additionally, this supplement would never have come to fruition if not for the authors who committed
themselves to writing and revising manuscripts (sometimes several times) and the reviewers who committed themselves to
reviewing those manuscripts (also several times), and moreover, to do all of this on a very tight schedule in order to meet the
publication time frame. We are equally grateful to the Journal of Athletic Training editorial staff for coordinating and facilitating
the many aspects of this project. Finally, we thank the NATA, the NATA Research and Education Foundation, and the NATA
College/University Athletic Trainers' Committee, for without their support, this supplement would not have been possible.
We hope this supplement will be valuable in promoting understanding and insight among the membership and in creating
dialogue on some of the challenges faced by new and established athletic training education programs. We join with the NATA
College/University Athletic Trainers' Committee in recommending that all athletic trainers share this information with their
administrators and athletic directors.
Editor's Note: Gary L. Harrelson, EdD, ATC, and Denise L. Wiksten, PhD, ATC, are Journal of Athletic Training Associate
Editors. Dr Harrelson is Manager, Educational Services & Technology for the DCH Health System, and Adjunct Assistant
Professor at The University of Alabama, Tuscaloosa, AL. Dr Wiksten is Athletic Training Program Director at San Diego State
University, San Diego, CA.
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Learning Theory
Gary L. Harrelson
As I try to collect my thoughts and create an outline of what I want to communicate in this commentary on the learning
theory section, I am sitting in the coffee shop of a national bookstore chain at which I am a frequent visitor. When I walked
in, the line to get a cup of my favorite coffee was somewhat long, so I chose to sit down and begin work. After several
minutes of contemplation about this commentary, I noticed that the line was no shorter; as a matter of fact, it was longer. After
scanning the situation, I noticed that the manager was apparently in the process of training a new employee in the art (and
maybe the science) of proper drink preparation. As I observed the instruction that was occurring, it dawned on me how familiar
this scenario looked, not unlike the scenarios that I believe unfold daily in academic classrooms, clinical settings, and corporate
classrooms around the country. The parallels are clear: (1) a subject-matter expert (SME) was responsible for the instruction
of this new (novice) employee, (2) the experience was unstructured—one moment he was showing the new employee how to
run the cash register, and the next he was telling her how to make a latte, and (3) the information spewing from the SME's
mouth was relentless, as he effortlessly, and probably unconsciously, moved from one task to the next. The notion of actually
allowing the new hire to practice a task before moving on to the next never seemed to occur to him. Over the course of an
hour, I never observed the new employee attempting to make a drink, and from the blank look on her face, she had reached
cognitive overload some time earlier.
This was obviously on-the-job training—somewhat akin to an apprenticeship, with parallels applicable to athletic training
education today, particularly clinical education. Generally, a student's clinical education is the responsibility of a certified
athletic trainer (who could be referred to as an SME) whose primary role is providing patient care and who may or may not
have a background in educational theories and models and teaching strategies. The clinical instruction generally has neither a
structure nor a logical progression. Also, I believe that in many instances, rather than a dialogue between the clinical instructor
(CI) and the student, which can foster inquiry and discovery, the communication is more of a monologue from the CI.
Many times, learning theory is confused with other educational theories or concepts. Learning theory describes how learning
occurs, whereas instructional design addresses how to teach something, and curriculum design outlines what is to be taught.'
Additionally, learning theory is useful for understanding why an instructional method works or might work 1 and aids in
developing a personal philosophy toward instruction. Several concepts of learning theory are, I believe, immediately applicable
to athletic training education: the instructional setting, cognitive-processing differences between an expert and novice, and
transfer of learning.
Instructional Settings
The cognitive processes at work that promote learning in a classroom environment are the same cognitive processes at work
in a clinical-education setting. First, in the clinical setting, CIs must recognize that they are in an instructional setting. Although
their primary job may be to provide health care services to patients, they have additionally chosen to act as CIs, which includes
the responsibilities that go with that role. Also, to my mind, instruction is instruction; instead of learning in an academic
classroom, the student is learning in a clinical setting, which can be a very beneficial experience. The cognitive processes that
are important for learning do not differ based on the environment. Yes, environmental factors play a huge role in the effec
tiveness of learning, but the cognitive processes of learning (such as cognitive overload, which requires the learner to free up
working memory with its small storage capacity; transferring information from working memory to long-term memory; retriev
ing information from long-term memory when needed; and transferring learning from one similar situation to another) are not
specific to the classroom. A student struggles with these cognitive challenges in the clinical setting as well. The same barriers
that inhibit learning in the classroom can present in the clinical setting. As a result, without some theory or model to provide
a structure for learning and into which instructional strategies can be "plugged," learning in the clinical setting may well be
left to chance. I believe it is thought by some that learning theories and models and instructional design are the domain of the
classroom teacher and should be left there. However, without some framework for clinical instruction, learning occurs haphaz
ardly, and we may well continue to perpetuate a clinical experience instead of a clinical education. 2
Expert Versus Novice
Subject matter experts think very differently about a situation or a problem than do novice learners. The SMEs' experiences
have allowed them to create many more mental models (schemas) than novice learners and to see the interconnectedness of
these schemas. In many educational settings, SMEs are responsible for the instruction of novice learners in both the classroom
S-134
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and clinical settings. The upside is that a very knowledgeable person is in charge of instruction; the downside is that a very
knowledgeable person is in charge of instruction. Even SMEs with knowledge and expertise in learning theory and instructional
design struggle to prevent their subject matter expertise from hampering instruction. In many instances, much of what an SME
cognitively processes is never revealed to the learner. Additionally, when SMEs are asked why or how they did something,
they find it difficult to explain or describe because much of the processing is unconscious. During instruction, SMEs tend to
leave out key information that may not be important to them anymore but is critical for novice learners. The potential conse
quences of this processing discrepancy are cognitive overload, frustration, and a disconnect between the student and instructor.
Thus, in my opinion, an SME needs some minimal understanding of learning theory and instructional strategies to frame
instruction appropriately and facilitate learning by reducing the barriers that can hamper the student's cognitive processing of
information.
Transfer of Learning
The concept of transfer of learning has been purported to be the fundamental goal of all education and the very meaning of
learning itself. Unfortunately, this is the point at which education fails. 3 -4 Transfer of learning refers to the ability to apply
what one learns in different contexts and recognize and extend that learning to new situations. 3 When students cannot perform
tasks only slightly different from those learned in class or they fail to appropriately apply their classroom learning in settings
outside school, then education is deemed to have failed.4 Transfer of learning is not just something that athletic training
education struggles with, but it is a problem within the educational system itself. To me, the challenge for athletic training
education with regard to transfer of learning is moving the knowledge from a classroom or laboratory setting to the clinical
setting and helping the student to transfer this knowledge. Transfer of learning can be enhanced in several ways. One is to use
numerous examples or similar concepts in multiple contexts and different orders and at different levels of complexity to help
promote transfer. 3 Another is to teach the knowledge and skills within the context of the job in which they will be used, so
that the learner can "tie" the knowledge to an outcome versus creating what is known as "inert" knowledge.
The 4 articles in this section are a start for those who need to begin to understand the underlying concepts of how one
cognitively processes information and retains and retrieves that knowledge when needed; the need to offer instruction in a
"cafeteria approach" to appeal to the many cognitive (learning) styles that exist; and how critical thinking can be fostered in
athletic training education programs. In addition, I urge those involved in the education of athletic training students to read
outside the athletic training education research, which I believe is in its infancy, and become familiar with what researchers in
educational and cognitive psychologies are reporting with regard to learning. The science in these disciplines is much more
robust, and in many instances, what athletic training education programs are struggling with today has already been examined
in these areas. Let's take advantage of the opportunity for transfer of learning among these professional disciplines!
REFERENCES
1. Reigeluth CM. What is instructional-design theory and how is it changing? In: Instructional-Design Theories and Models. Vol II. Mahwah. NJ: Lawrence
Erlbaum Assoc; 1999:5-29.
2. Knight K. Clinical education: we aren't there yet, but we're making progress! Athl Ther Today. 2002;7(5):1.

3. Haskell RE. Transfer of Learning: Cognition, Instruction, and Reasoning. San Diego, CA: Academic Press; 2001:3-21.
4. Marini A, Genereux R. The challenge of teaching for transfer. In: McKeough A, Lupart J, Marini A. eds. Teaching for Transfer: Fostering Generalization
in Learning. Mahwah, NJ: Lawrence Erlbaum Assoc; 1995:1-19.

Editor's Note: Gary L. Harrelson, EdD, ATC, is a JAT Associate Editor, Manager, Educational Services & Technology for
the DCH Health System, and Adjunct Assistant Professor at the University of Alabama, Tuscaloosa, AL.
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Sociocultural Learning Theory in Practice:
Implications for Athletic Training Educators
Kimberly S. Peer*; Ronald C. McClendont
*Kent State University, Kent, OH; tUniversity of Akron, Akron, OH
Kimberly S. Peer, EdD, ATC/L, contributed to conception and design; acquisition and analysis and interpretation of the data;
and drafting, critical revision, and final approval of the article. Ronald C. McClendon, PhD, contributed to conception and
design; acquisition and analysis and interpretation of the data; and critical revision and final approval of the article.
Address correspondence to Kimberly S. Peer, EdD, ATC/L, School of Exercise, Leisure and Sport, Kent State University, Kent,
OH 44242. Address e-mail to Kpeer@kent.edu.
Objective: To discuss cognitive and sociocultural learning
theory literature related to athletic training instructional and
evaluation strategies while providing support for the application
of these practices in the didactic and clinical components of
athletic training education programs.
Data Sources: We searched Educational Resources Infor
mation Center (ERIC) and Education Abstracts from 19752001 using the key words social cognitive, sociocultural learn
ing theory, constructivism, and athletic training education.
Current literature in the fields of educational psychology and
athletic training education provides the foundation for applying
theory to practice with specific emphasis on the theoretic frame
work and application of sociocultural learning theory strategies
in athletic training education.
Data Synthesis: Athletic training educators must have a
strong fundamental knowledge of learning theory and a com
mitment to incorporate theory into educational practice. We in

tegrate literature from both fields to generate practical strate
gies for using sociocultural learning theory in athletic training
education.
Conclusions/Recommendations: Social cognitive and so
ciocultural learning theory advocates a constructive, self-regu
lated, and goal-oriented environment with the student at the
center of the educational process. Although a shift exists in
athletic training education toward more active instructional strat
egies with the implementation of competency-based education,
many educational environments are still dominated by tradition
al didactic instructional methods promoting student passivity.
As athletic training education programs strive to increase ac
countability, educators in the field must critically analyze teach
ing and evaluation methods and integrate new material to en
sure that learning is maximized.
Key Words: athletic training education, constructivism, learn
ing theory, problem solving, scaffolding, social cognitive learn
ing theory

W

tion and cognitive psychology, to demonstrate the direct ap
plication of sociocultural learning theory in athletic training
education.

ith recent paradigm shifts in athletic training edu
cation, interest in pedagogic strategies and evalua
tion techniques for the clinical and classroom set
tings has increased. The integration and application of learning
theory has practical implications in the field of athletic training
education; however, theory and practice must have a reciprocal
relationship. To educate students successfully, our teaching
must reflect the way in which learners organize knowledge
and represent it internally. Understanding how these represen
tations change when new information is encountered is im
portant in the educational process.' Cognitive psychology pro
vides a strong foundation for understanding how students learn
and how educators can structure teaching to maximize student
learning.
Cognitive psychology is a family of learning theories that
emphasizes the role of the learner in the construction of
knowledge. Specifically, the sociocultural theory emphasizes
the important role of social interaction in the construction of
knowledge. Within sociocultural theory, the concepts of zone
of proximal development (ZPD), scaffolding, and self-efficacy
are particularly relevant to athletic training education. In the
application of sociocultural learning theory, learning precedes
development, highlighting the importance of the didactic and
clinical experiences to which students are exposed. In this ar
ticle, we bring together 2 disciplines, athletic training educa
S-136
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Sociocultural Learning Theory Defined and Applied
Cognitivists portray learners as active constructors of
knowledge and emphasize that students are not simply blank
slates to be filled with information or that thinking is merely
a chain of stimulus-response connections. 2 Sociocultural the
ory and constructivism have broad histories ranging from Piaget's schema-based theories to the postmodern constructivist
theories in which the locus of knowledge is based in social
interaction. 3 Athletic training education—with didactic and
clinical components—provides an optimal environment for the
direct application of sociocultural learning theory.
The Works of Lev Vygotsky. The work of the Russian
psychologist Lev Vygotsky provided the foundation for the
application of sociocultural learning theory. This important
theorist underscored the dynamic interdependence between the
social and individual processes in learning.4'5 Vygotsky's work
emphasized 3 major themes. First, he contended that cognitive
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development, including higher-order learning, is rooted in so Table 1. Traditional Classroom Versus Constructivist Classroom
cial interactions and mediated by abstract symbols, which he
Constructivist Classroom
Traditional Classroom
referred to as tools. Second, Vygotsky asserted that these tools
Big concepts
are not created in isolation but rather are products of the so- Emphasis on basic skills
curriculum
Fixed
encouraged
Questions
ciocultural evolution of an actively involved individual.4-5
Textbook/workbook
Manipulative materials
Third, Vygotsky viewed learning as a developmental or ge Didactic teaching
Students are thinkers
netic process. This general genetic law of cultural development Correct answers rewarded
Teachers mediate and interact
emphasized the importance of concentrating on the process by Written assessment
Authentic assessment
which higher functioning is established.4-5
Students work alone
Group work and projects
The ZPD is a major concept in Vygotsky's work. This zone
is defined as the distance between what one can achieve alone
and what one can achieve with help. 5 This idea emphasized in athletic training. 13 When skills build upon existing knowl
that humans develop higher cognitive levels when the gaps in edge, students begin to make sense of the new information.
their thinking and problem solving are supported by adults, Student motivation is enhanced in experiential learning envi
peers, or more capable others. This support was called scaf ronments that foster autonomy, responsibility, and confi
folding. The social environment supports development in such dence. 10 Many strategies encourage the use of scaffolding in
a way that what can be done collaboratively now will be ac both the didactic and clinical settings. Case studies, simula
complished independently at a later date. However, it is critical tions, and demonstrations all promote clinical scaffolding,
for the individual to actively participate in the learning process whereas rewriting papers, reciprocal questioning, and cooper
for this development to occur. In the active learning environ ative learning encourage scaffolding from a didactic perspec
ment, students are constantly analyzing, puzzling over signif tive. 13
Self-Efficacy Theory. Self-efficacy theory provides valu
icance, searching for explanations, and speculating about re
lations between the new experience and what they already able insights regarding student learning in the social environ
ment. Bandura's 14 social cognitive theory postulates that per
know.6
In relation to the ZPD, Vygotsky also stressed that instruc ceived self-efficacy affects an individual in all aspects of life,
tion be directed more toward the higher level of the ZPD than including educational experiences. Beliefs about one's com
the lower level of the zone.5 This implied that a learning ex petence to successfully perform a task can affect motivation,
perience should make the student stretch to meet high expec interest, and achievement. 15 The higher the perceived efficacy,
tations. However, without an optimal mix of challenge and the higher the goal aspirations people adopt and the firmer
support, student growth and development are unlikely to reach their commitment to achieving those goals. Educational activ
full potential.7 Educators must provide appropriate support ities should foster self-efficacy through the use of social in
through structured activities in which students can interact teraction. By doing so, the learning environment is structured
with other students and faculty members to reach the highest to de-emphasize competition and highlight self-comparison of
progress to build a sense of self-efficacy and promote academ
level of development.
Research related to traditional and clinical components of ic achievement. 14
Grusec 16 also found that people contribute to their own life
athletic training education reflects the basic tenets of Vygot
course by selecting, influencing, and constructing their own
sky's work. Mentoring, nurturing, modeling,8-9 student partic
circumstances based on perceived self-efficacy and self-regu
ipation, and a humanistic orientation9—all of which occur in latory capacity. Students and teachers select activities based
a social environment—were found to be important factors in on their self-efficacy beliefs. Strong self-efficacy by students
student development and learning. Further, Mensch and En- and strong teacher efficacy enables students to control their
nis 10 found that pedagogic strategies establishing positive re learning, persist at tasks, and increase goal attainment by
lationships among faculty and students were important in fa choosing tasks that challenge their existing knowledge. Teach
cilitating learning. These authors supported the basic er efficacy is as important as student efficacy in the design
principles related to the ZPD by directly advocating the use and implementation of learning activities.
of high expectations in athletic training education.
Self-efficacy studies in athletic training education have sup
Scaffolding: The Connection-Making Process. Scaffold ported learning theory literature. Jurges et al 17 found that ath
ing is critical to student development and learning. It consists letic training students who had the knowledge of a select skill
of creating supported situations in which students extend their and the belief that they had the ability to perform that partic
current skills and knowledge. Through the use of scaffolding ular skill were more effective in the clinical environment.
strategies, students make connections between old and new Vela 18 further supported the development of self-efficacy by
information in a social, active environment. When used lib promoting the use of learner-centered practices to enhance
erally, scaffolding stimulates student interest, simplifies tasks self-efficacy in the clinical experience. From an educational
so they are meaningful, and motivates students to pursue perspective, the implementation of constructivist strategies in
goals." In the constructivist models, peers and instructors pro both the clinical and didactic settings can help students relate
vide the scaffolding upon which new knowledge is developed. prior knowledge to new knowledge while promoting a strong
Relating concepts and principles -o real situations also con sense of self-efficacy. Table 1 provides characteristics of a tra
tributes to learning new material. Participation in structured ditional classroom and a constructivist classroom for compar
activities that emphasize elaboration, analysis, and inferencing ison.
helps students make connections to real-life situations. 12
Athletic training educational research has found similar pos Practical Applications of Learning Theory in
itive effects for scaffolding strategies in the classroom and Athletic Training Education
clinical settings. Breaking skills down into digestible parts and
Social learning theories provide valuable information di
integrating knowledge from previous tasks promotes mastery rectly related to student learning. However, this knowledge is
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wasted unless it is applied in the learning environment. In
applying theory to practice, it is critical to facilitate the learn
ing process by using methods that will allow students to in
corporate everyday life into their learning tasks. Clinical ed
ucation, assessment, technology, and research are several
examples in which sociocultural learning theories directly ap
ply to athletic training education.

Clinical Education and Internships
The clinical component of athletic training education is crit
ical to student learning, whether it is in the form of carefully
structured clinical education or internships. As students ac
tively participate in clinical experiences, they are learning
more than cognitive knowledge and psychomotor skills. Stu
dents observe professional behaviors and learn through mentoring relationships about the demands of the athletic training
profession. Laurent and Weidner9 found that modeling profes
sional behaviors gained through clinical education is one of
the most helpful components in student learning. In an earlier
study, the importance of structure and direction in the clinical
experience was fully supported. 8 These authors contended that
student mastery is enhanced through careful selection of the
clinical instructors who provide mentoring, professional ac
ceptance, and nurturing for the athletic training student.
Exposing students to an actual work environment as part of
the learning process is a necessary and fundamental compo
nent in knowledge construction. Being submerged in the cul
ture of the profession enhances professional competency and
facilitates self-efficacy beliefs for success in one's chosen pro
fession. In this environment, students become active learners
capable of solving complex problems and constructing mean
ing that is grounded in real-world experience. 19 Educators can
foster student motivation by providing structure in the clinical
setting, autonomous support through learning activities, and
active involvement with other students and teachers.20
Clinical experiences and internships also provide students
the opportunity to actually see how athletic training profes
sionals work as a team. It is important for the student to learn
how to interact with a variety of individuals. Students need to
be exposed to the emotional aspects associated with providing
health care services as they prepare for a career in the athletic
training field. Internships provide that real-world experience
for the learner in addition to providing the opportunity to learn
from the master through acculturation. 21
In the social environment, students learn personal skills re
lated to professional development, such as communication.
Shapiro21 -22 addressed the role of the acculturation process—
commonly experienced through clinical experiences and in
ternships—in the development of interpersonal and commu
nication skills in athletic training students. This critical process
of acculturation facilitates professional growth as students pre
pare to enter the workforce. The social environments in which
these interactions occur build the scaffolding upon which the
student frames new knowledge. Clinical experiences and in
ternships, among other connection-making strategies, foster
the development of technical and interpersonal skills. Table 2
identifies specific connection-making strategies that can be di
rectly applied to athletic training education.
Student Assessment
Sociocultural learning theory can be applied directly to stu
dent assessment. Educational institutions are changing to teach
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Table 2. Connection-Making Strategies
Peer- and reciprocal-questioning strategies
Reciprocal teaching
Cooperative learning
Team activities
Generative learning
Service learning
Internships and apprenticeships

students how to integrate their knowledge into the real world,
and changes must be made in the evaluation and assessment
of the students. If elaboration and analysis are encouraged in
the learning process, it is critical to test the student in this
fashion. As part of the assessment process, educators should
provide systematic and corrective feedback on a regular basis
to allow for the construction of knowledge and the application
of that knowledge.
Athletic training education programs should involve a va
riety of assessment techniques, particularly when critical think
ing is the expected outcome. Fuller23 encouraged the integra
tion of critical thinking (application, analysis, synthesis, and
evaluation) into testing procedures and in the design of learn
ing objectives and written examinations to prepare students for
the real-life problem solving that occurs in athletic training.
Educators need to break the habit of constructing examinations
that require little higher-order thinking. A gradual transition
toward a more comprehensive approach to assessment can oc
cur through careful analysis of the learning objectives and the
implementation of more active strategies, such as case studies,
peer questioning, and cooperative learning.
Although learner-centered approaches to teaching and as
sessment are promoted in sociocultural learning theory, these
approaches must be carefully structured for each developmen
tal level. One athletic training study found that teacher-cen
tered instruction improved written performance but not prac
tical test performance in pre-athletic training students when
compared with student-centered instruction. 24 Based on the
depth of literature encouraging learner-centered instruction and
assessment, this information should be viewed as part of the
evolving body of literature in athletic training education that
emphasizes the use of varied strategies in athletic training ed
ucation.
Competency-based assessment is another strategy used in
athletic training education that reflects sociocultural learning
theory. According to this theory, students should be required
throughout their educational program to perform in situations,
formal and informal, that simulate the testing environment.
Shapiro21 supported the use of role playing, case studies, and
narratives in the didactic and clinical components of athletic
training education. The educational development of the student
must be consistent with the final assessment procedure in se
curing certification to practice in the profession. When stu
dents are exposed throughout the educational process to the
actual skills needed to practice in the athletic training profes
sion, they acquire a sense of self-efficacy. Students who do
not feel that they can exercise control over stressors and highly
valued outcomes foster feelings of futility and desperation. 15
Varied pedagogic and assessment strategies and structure in
the educational process encourage critical thinking, reflective
practice, and student empowerment. 25
Learning objectives also play a critical role in the learner's
acquisition of knowledge and typically guide assessment. Cov-
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useful tool for late-stage undergraduate and graduate students.
Problem-based learning promotes learner responsibility, group
communication, and individual contemplation to solve prob
lems, all of which are critical in athletic training.
Problem solving should also be incorporated into compe
tency-based skills assessment. Students should be required to
work in groups or pairs in the problem-solving processes as
sociated with athletic training domains, such as recognition,
evaluation, and immediate care of athletic injuries; rehabili
tation and reconditioning of athletic injuries; and prevention
of athletic injuries. Progressing from basic to advanced skill
acquisition, the student can interact with other students and
ington and Roberts26 differentiated between performance- instructors to solve problems. By actually putting into practice
based and learning-based objectives in which the student de what they have learned in the formal classroom setting, stu
sires to learn for the sake of the grade or for the sake of dents maintain high motivation levels. By applying the knowl
learning, respectively. A curriculum that emphasizes learning- edge, students are better able to understand and retain the in
based objectives may rely heavily on the student portfolio con formation for later use. They are highly motivated to achieve
cept, in which success is measured individually as opposed to because they know that these skills are critical to success in
competitively, as traditionally seen. Learning-objective devel the field.
opment is a potential area of growth for athletic training ed
ucators.23
Constructivism strongly supports the use of the assessment Limitations to Sociocultural Learning Theory
portfolio, which encourages self- and peer-assessment strate
Although sociocultural theories strongly support current
gies.27 Portfolios encourage personal responsibility for success trends in education, limitations exist. According to Gredler,33
that is fundamental to constructing knowledge. Athletic train the functions of a learning theory are to provide guidelines for
ing educational research reflects the importance of the port planning instruction, to evaluate current products for class
folio as an assessment element. Portfolios document learning room practice, and to diagnose problems in the classroom. The
over time,28'29 promote critical thinking, and reinforce mastery application of learning theory in athletic training education can
of learning objectives. The use of portfolios can link clinical provide insights into how we teach and how students learn.
to classroom practice through reflections and projects. 30 Table
One limitation to sociocultural learning theory stems from
3 outlines specific characteristics and alternative options, in the definition of critical thinking, which is central to student
cluding portfolios, for assessment under the constructivist learning. The meaning of critical thinking may differ across
model.
academic disciplines.7 If critical-thinking skills involve elab
oration, analysis, and synthesis of information, differences in
definition must be reconciled across the disciplines. Fuller23
Technology
believed that all students are capable of critical thinking, re
Recent technologic advances have affected the application gardless of their level in the athletic training program. Edu
of constructivist theory in practice. Innovative interactive com cators should allow for versatility in defining critical thinking
puter software programs allow students to synthesize the to encourage development of these skills across the curricu
course material through active learning. Despite some minor lum. This is likely to occur with the integration of the clinical
disadvantages, this use of technology allows interaction with and academic staffs and the implementation of clinical-instruc
others that would normally be inaccessible through distance- tor workshops. These formal exposures to educational theory
education and Web-based courses.
and the application of educational theory in clinical and di
Using technology to the fullest extent is commendable when dactic settings may broaden the scope of critical-thinking ac
it is consistent with the ways that people learn. In athletic tivities in athletic training education programs.
training education, Wiksten et al31 found that students pre
Additionally, sociocultural theory promotes the use of nonferred traditional educational strategies over computer-based traditional methods of instructing and evaluating student learn
instruction because of the latter's lack of feedback and lack of ing, which involves a significant time commitment on the part
contact between faculty and students. In their study, athletic of the faculty member. Most educators are unwilling or unable
training students preferred a more social environment for to make the sacrifice of time and effort to implement this type
learning. However, new technology is being developed to pro of learning into the curriculum, particularly if they have low
mote active learning and higher-order learning. Careful selec teacher efficacy regarding the instructional methods 16 or are
tion and use of educational technology will help to ensure that restricted by institutional constraints such as retention, pro
student learning is occurring.
motion, and tenure requirements. Through further investiga
tion of the role of the athletic training program director, fac
ulty, and clinical instructors, implementation may be less of
Problem-Solving Strategies and Research
an issue as roles are further defined. 34"39 With appropriate in
Teaching students how to problem solve is critical in the ternal and external support, the transition to active learning
construction of knowledge. If students are taught how to environments, both in didactic and clinical settings, can occur.
search actively and continuously for meaning, the passion of
the student is aroused, facilitating retention. The educator
should provide feedback to control student frustration and to CONCLUSIONS
mark critical areas of discrepancy in the resolution of the prob
Athletic training is an ideal profession for the application
lem. McLoda and Andersen32 found problem-based learning a of sociocultural learning theory. The interactive nature of our

Table 3. Assessment in Constructivism

Encourage higher-order thinking: cases, short answer, application
Do not reward unaltered information
Incorporate learning-based objectives
Assessment portfolios for variety in techniques
Self- and peer-assessment strategies
Authentic assessment
Construction of knowledge
Disciplined inquiry
Value beyond school
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profession implicates the use of social-learning strategies in
both the clinical and didactic settings. Learning over time will
allow students to relate past information to the development
and integration of new ideas that can be applied for a lifetime.
Active classroom and clinical instructional strategies encour
age the educator to take on the role of the "guide on the side"
rather than the "sage on the stage." 40 As the athletic training
educational literature continues to evolve, much can be learned
from the existing literature in educational psychology.
As a profession, athletic training encourages cooperation
and teamwork. Interaction with other allied health care pro
viders, physicians, coaches, administrators, and students is at
the core of the profession. This is consistent with the basic
philosophy of cooperative learning and interactive classrooms
that are essential to the application of sociocultural learning
theory.
What we do as educators in the classroom and in the clinical
setting has a profound effect on the lives of all students. There
is much to learn from the application of sociocultural learning
theory to athletic training education. We must build upon what
we know about athletic training education and borrow from
other disciplines the wealth of theories related to student learn
ing. Further, we must make a commitment to the process of
developing self-directed learners who can succeed in the world
they are about to face. Our passion and commitment for this
tremendously important process must prevail so that all stu
dents are provided the opportunity to succeed.
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Objective: To identify the learning styles and preferred en
vironmental characteristics of undergraduate athletic training
students in Commission on Accreditation of Allied Health Edu
cation Programs (CAAHEP)-accredited athletic training educa
tion programs and to determine if learning-style differences ex
isted among geographic regions of the country.
Design and Setting: Fifty CAAHEP-accredited athletic train
ing programs were randomly selected in proportion to the num
ber of programs in each geographic region. Ten students from
each school were selected to complete the Kolb Learning Style
Inventory (LSI) and the Productivity Environmental Preference
Survey (PEPS).
Subjects: A total of 193 undergraduate athletic training stu
dents (84 men, 109 women) with a mean age of 22.3 ± 2.8
years completed the PEPS, while 188 students completed the
LSI.
Measurements: We used chi-square analyses to determine
if differences existed in learning-style type and if these differ
ences were based on geographic location. We calculated anal
ysis of variance to determine if there were any geographic dif

A

s the concern for the state of athletic training education
continues to grow and change, so must our strategies
for teaching the students who intend to carry on the
profession. With the expansion of curriculum programs, we
are faced with the task of teaching the greatest number of
students in the best possible way. In order to be effective in
structors, we must understand and define the learning styles
of our athletic training students.
Learning style, defined as the composite of characteristic
cognitive, affective, and physiologic factors that serve as rel
atively stable indicators of how a learner perceives, interacts
with, and responds to the learning environment, 1 is often as

ferences in the mean overall combination scores of the LSI.
Descriptive statistics were used to evaluate the PEPS.
Results: The overall return rate was 38%. The chi-square
analyses revealed no significant difference in learning-style
type for athletic training students, regardless of the geographic
region. The LSI yielded a relatively even distribution of learning
styles: 29.3% of the students were accommodators, 19.7%
were divergers, 21.8% were convergers, and 29.3% were assimilators. The overall mean combination scores were 4.9 (ab
stract-concrete) and 4.9 (active-reflective), and analysis of var
iance indicated no significant difference in the mean
combination scores among the geographic regions. The PEPS
revealed that undergraduate athletic training students demon
strated a strong preference for learning in the afternoon.
Conclusions: Undergraduate athletic training students dem
onstrated great diversity in learning style. Educators must
strongly consider this diversity and incorporate teaching meth
ods that will benefit all types of learners.
Key Words: Productivity Environmental Preference Survey,
Learning Styles Inventory, clinical education

sessed through learning-style inventories. The Kolb Learning
Style Inventory ([LSI] McBer Publishing, Boston, MA) has
been used to identify an individual's learning style. 2"6 Exten
sive research7" 1 ' to classify learning styles has been conducted
on students in the allied health professions, such as nursing,
dentistry, and occupational and physical therapy. To date, only
a few investigators5 '6' 12' 13 have looked specifically at athletic
training students.
Identifying and subsequently teaching to students' learning
styles has been shown to be beneficial. 14" 19 Therefore, clas
sifying the learning styles of athletic training students enables
educators to provide an environment that facilitates learning.
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The need to continue this exploration as the athletic training
profession shifts to curriculum-based programs and competen
cy-based clinical learning is great.
In addition to identifying the learning styles of athletic train
ing students, it is equally important to assess and evaluate the
environmental conditions that enhance the learning process. The
Productivity Environmental Preference Survey ([PEPS] Price
Systems, Inc, Lawrence, KS)20 identifies the most important
environmental variables influencing an individual's ability to
learn and perform. By evaluating students on 2 levels of learn
ing styles, we can begin to develop a profile of the typical
athletic training student, including how he or she processes in
formation and the environment that is most conducive to learn
ing. The purpose of our study was to identify the learning styles
and preferred environmental characteristics of undergraduate
athletic training students in Commission on Accreditation of
Allied Health Education Programs (CAAHEP)-accredited ath
letic training education programs. The secondary purpose was
to determine if learning-style differences existed among geo
graphic regions of the country.
METHODS

Concrete
Experience

Active
Experimentation

Reflective
Observation

Abstract
Conceptualization

Representation of the cyclic nature of the experiential learning theory.

Table 1. Strengths and Weaknesses of Learning-Style Types2

Subjects
All subjects of this investigation were undergraduate stu
dents enrolled in CAAHEP-accredited athletic training edu
cation programs across the United States. Students in 22 of
the 50 schools contacted completed the surveys. Students were
asked to complete both surveys. A total of 193 students (84
men, 109 woman with a mean age of 22.3 ± 2.8 years) com
pleted the PEPS, and 188 completed the LSI. Before com
pleting the surveys, all subjects signed informed consent forms
approved by the university's institutional review board, which
also approved the study.

Learning-Style
Type

Strengths

Weaknesses

Accommodator

Involvement in new situ
ations with trial and
error; risk taking

Diverger

Imaginative ability; un
derstands people
Uses deductive reason
ing; prefers applica
tion of ideas
Builds theoretic models;
uses inductive rea
soning

Trivial improvements;
being involved in
seemingly meaning
less activities
Inability to make deci
sions
Makes decisions too
quickly; solves the
wrong problem
Lack of practical appli
cations generated
from theory

Converger

Assimilator

Instrumentation
The instruments used in this study were the Kolb LSI, re
vised in 1985, and the PEPS, developed in 1979. For the pur
poses of this study, we chose the Kolb LSI to assess and de
termine the learning styles of the athletic training students and
the PEPS as an instrument to assess the preferred conditions
and environment of athletic training students. Both were cho
sen for several important reasons, including their prior use by
many well-regarded educational researchers2"6' 14~ 16 and their
demonstrated high reliability and construct validity. 21 "24
The Kolb LSI provides insight into a student's informationprocessing capabilities. Information processing is the intellec
tual approach the student takes to assimilate information.23
The Kolb LSI is an instrument designed to assess the strengths
and weaknesses of a student's learning style. It is based on
Kolb's experiential learning theory, which describes a cycle of
learning that all learners incorporate at some point. 25 '26 Kolb's
cycle is described as follows27 : Concrete Experience (CE), Re
flective Observation (RO), Abstract Conceptualization (AC),
and Active Experimentation (AE) (Figure).
The LSI is useful in providing a measure of the extent to
which a learner emphasizes abstractness over concreteness
(abstract-concrete [AC-CE]) and action over reflection (activereflective [AE-RO]). The 2 combination scores are plotted
onto a grid and fall into 1 of 4 quadrants: accommodator, diverger, converger, or assimilator.28 The quadrant in which the
S-142

student's score falls indicates his or her preferred learning
style. More balanced learning styles fall closer to the center
of the grid. Table 1 displays some of the strengths and weak
nesses that characterize each of the learning-style types.
A distinction of the learning cycle is that no one mode de
scribes a person entirely. Rather, everyone's learning style is
an individual combination of these learning modes. Kolb and
Wolfe2 advocated a balance of all 4 abilities in order to be an
effective learner. Combining the scores on the LSI and plotting
them accordingly allows a student's preferred learning style
(ie, accommodator, diverge:; converger, or assimilator) to be
revealed.
The LSI is a 9-question instrument in which the student is
asked to rank 4 statements for each question that best describes
his or her preferred manner of learning. 28 The 4 words or
statements in each question represent 1 of the 4 steps in the
experiential learning cycle. Responses in each column are add
ed, yielding 4 scores, indicating the person's relative prefer
ence for each learning mode. From the 4 totals, composite
scores are obtained by subtracting the concrete experience
score from the abstract conceptualization score and the reflec
tive observation score from the active experimentation score.
The combination scores are referred to as abstract-concrete
(AC-CE) and active-reflective (AE-RO).
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According to a review of literature on learning styles and
the health profession by Griggs et al,23 the Kolb LSI was the
most frequently used instrument. Although the reliability and
validity of the instrument have been questioned, it is widely
viewed as a useful measure of learning-style assessment. 30
Sims et al31 found that the internal reliability ranged from .76
to .85 and test-retest indices from .24 to .66. A variety of
reliability coefficients have been reported, but higher coeffi
cients are reported for the computed scores (AC-CE, AE-RO)
than the individual measures. 32 The LSI is somewhat weak on
psychometric considerations, but this problem is typical of
learning-style instruments.33
The PEPS, developed by Rita and Kenneth Dunn, assesses
the multidimensional and instructional preferences of students,
which is the outermost layer of learning style according to
Curry's onion model. 34 It assesses individual productivity and
learning style and analyzes the conditions under which an
adult is most likely to achieve, create, produce, solve prob
lems, make decisions, or learn. 20 The PEPS is a self-report
instrument consisting of 100 questions relating to 20 learningstyle elements. The instrument is scored on a 5-point Likert
scale and takes approximately 25 minutes to complete.
Five major stimuli to which learners respond are examined
by the PEPS: environmental, emotional, sociologic, physical,
and psychological. These factors are not actually measuring
the learners' internal strategies for gathering information but
rather the external instructional conditions to which a learner
is exposed. 35 The PEPS provides information about patterns
through which learning occurs, not why the patterns exist. This
gives students and teachers information about the learning en
vironment, which is amenable to change. 36
In 1979, investigators at the Ohio State University's Na
tional Center for Research in Vocational Education reported
that the PEPS had "established impressive reliability and con
struct validity." 21 The authors of the PEPS report reliability
results of greater than .60 for 68% of the test-retest reliabilities
for the 20 factors. 35 Nelson et al 16 found test-retest reliabilities
for the 20 subscales ranging from .39 to .87, with 40% having
a correlation of more than .80. In the last 15 to 20 years, the
PEPS has repeatedly shown predictive validity. 15'37'38

Procedures
The Kolb LSI and PEPS were administered to undergrad
uate athletic training students from 50 randomly selected
CAAHEP-accredited athletic training programs. All 10 dis
tricts of the National Athletic Trainers' Association (NATA)
were represented proportionally according to the number of
programs in each region. Program directors randomly distrib
uted the LSI and PEPS to each of the 10 students and returned
the completed surveys to the investigators. The students com
pleting the survey were required to have attended grades 6
through 12 within the region in which their university is lo
cated. Intuitively, we felt that there could be differences in the
learning environments and teaching styles throughout the
country and, therefore, set this inclusion criterion. Regional
breakdown was as follows: Region 1 (NATA Districts 8 and
10), Region 2 (NATA District 7 and Texas), Region 3 (NATA
Districts 4 and 5), Region 4 (NATA Districts 3, 9, and Ar
kansas), and Region 5 (NATA Districts 1 and 2).
We scored the Kolb LSI ourselves, using chi-square analy
ses to identify any significant differences in distribution of
learning-style type in athletic training students and any geo-

Table 2. Chi-Square Analysis of Learning-Style Preferences on
the Kolb Learning Style Inventory*
Learning-Style
Preference

Observed Results
n (%)

Accommodator
Assimilator
Converger
Diverger

55
55
41
37

Expected Results
n (%)
47
47
47
47

(29.3)
(29.3)
(21.8)
(19.7)

(25)
(25)
(25)
(25)

*X2 = 5.62; P = .132; n indicates number of students.

Table 3. Kolb Learning Style Inventory Mean Combination Scores
by Region*
Region
1
2
3
4
5

AC-CE
Mean (SD)

AE-RO
Mean (SD)

3.6
3.4
5.6
5.0
5.0

6.0
5.2
1.0
5.0
7.4

(11.3)
(12.0)
(12.2)
(12.0)
(10.9)

(11.3)
(14.0)
(13.8)
(11.0)
(12.7)

*AC-CE indicates abstract-concrete; AE-RO, active-reflective; and SD,
standard deviation. See text for regional breakdowns.

graphic differences in learning style among the 5 regions of
the country. We conducted analysis-of-variance tests to deter
mine if there were any differences in mean combination scores
among the regions. The probability level was set at P < .05
for all tests.
The PEPS forms were returned to Price Systems, Inc, to be
scored and analyzed. Descriptive statistics were completed on
the 20 subscales of the PEPS to determine if there was a strong
preference (indicated by a score greater than 60) or no pref
erence (indicated by a score lower than 40) for the environ
mental variables that influence a student's ability to learn.
RESULTS

A total of 193 undergraduate athletic training students com
pleted the PEPS, while 188 students completed the LSI. Five
LSI surveys were incomplete and, therefore, could not be used
in the analysis. The overall return rates were 39% for the PEPS
and 38% for the LSI.
We found no difference in the distribution of learning-style
type using the Kolb LSI among athletic training students
(X2 = 5.62, P = .132) (Table 2). Learning-style type did not
differ among the 5 geographic regions (x2 = 7.12, P = .849).
No significant difference in AC-CE (F4fl83 = .178, P = .95)
or AE-RO (F4 183 = 1.970, P = .10) combination scores was
noted among the geographic regions (Table 3). The overall
mean combination scores were 4.9 ±11.5 for AC-CE and 4.9
± 12.8 for AE-RO.
On the PEPS subscale scores, 62% of the athletic training
students (120) had a strong preference for afternoon learning
(Table 4).
DISCUSSION

Our purpose was to identify the learning styles and envi
ronmental preferences of undergraduate athletic training stu
dents in CAAHEP-accredited athletic training education pro
grams. The secondary purpose was to compare these students'
Journal of Athletic Training
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Table 4. Productivity Environmental Preference Survey Subscale
Means*
Subscale

Total Sample

Sound
Light
Warmth
Formal design
Motivated/unmotivated
Persistent
Responsible
Structure
Learning alone/peer oriented
Authority-oriented learner
Several ways
Auditory preferences
Visual preferences
Tactile preferences
Kinesthetic preferences
Requires intake
Evening/morning
Late morning
Afternoon
Needs mobility

52.36
51.70
48.53
48.51
49.80
51.34
47.77
58.61
54.00
57.15
47.58
52.07
44.68
53.46
51.73
55.75
42.58
42.82
59.61
55.54

*Scores above 60 indicate a clear preferences for the subscale; scores
below 40 indicate no preference.

learning styles among geographic regions of the country to see
if learning-style differences existed across the United States.
The Kolb LSI identifies a student's learning-style preference
according to how much one relies on the 4 different learning
stages (concrete experience, reflective observation, abstract
conceptualization, active experimentation). Kolb39 described
each stage of the learning process and characteristics of indi
viduals who have a preference for each. An individual who
displays an orientation toward concrete experience emphasizes
feelings as opposed to thinking, often making for a good in
tuitive decision maker. Those with an orientation toward re
flective observation focus on understanding the meaning of
ideas and situations by carefully observing and impartially de
scribing them. They are good at appreciating various points of
view and rely on their own thoughts and feelings to form opin
ions. Those who are oriented toward abstract conceptualization
focus on using logic, ideas, and concepts and emphasize think
ing as opposed to feelings. These individuals are often skilled
in systematic planning and quantitative analysis. An orienta
tion toward active experimentation focuses on influencing
people and changing situations. The emphasis is on practical
application as opposed to reflective understanding. The indi
viduals who are oriented to this learning process are effective
in getting things accomplished and are often willing to take
risks in order to achieve their objective.
The Kolb LSI determines the preferred style of learning
(accommodator, diverger, converger, or assimilator) based on
the orientation of the learner to a specific stage of the learning
cycle. Accommodators emphasize concrete experience and ac
tive experimentation. They are involved in new experiences
and often carry out plans. They seek opportunities, take risks,
and often adapt to changing immediate circumstances. 39 Ac
commodators rely on personal feedback and feelings as modes
of perception and prefer to learn kinesthetically. Therefore,
these students should be encouraged to learn by observing and
then practicing hands-on activities, such as taping, brace fit
ting, stretching, palpation, and special tests for injury assess
S-144

ment. Accommodators also prefer to work with others, which
is especially important for effectively communicating with ath
letes, coaches, and colleagues in the profession. Teachers can
assist these students with their weaknesses by encouraging
them to complete their work on time and by helping them to
structure and commit to goals.
Divergers emphasize concrete experience and reflective ob
servation. They perform well in "brainstorming" sessions and
are imaginative and feeling oriented. 39 Divergers are sensitive
and emotional, with an ability to understand people and rec
ognize problems. While this quality of humanity is a very
valuable trait in athletic training, divergers must be encouraged
to make and stick to decisions. In a profession in which splitsecond decisions can be life saving, divergent students, who
tend to have trouble making decisions and recognizing prob
lems and opportunities, must be prepared to act quickly and
confidently both on and off the field. Fortunately, divergers
are excellent at using their imaginations. Presenting them with
scenarios and allowing them to think about potential decisionmaking situations ahead of time may maximize this strength.
Exercises modeled after the written simulation portion of the
NATA Board of Certification certification examination could
improve on the weaknesses of divergers by using their inherent
strengths.
Convergers rely primarily on the abilities of abstract con
ceptualization and active experimentation. Their greatest
strengths lie in problem solving, decision making, and prac
tical application of ideas. 39 Convergers are less inclined to deal
with people and are better at tackling tasks and technical is
sues.
Assimilators rely on the abilities of abstract conceptualiza
tion and reflective observation. They stress logic over practi
cality and are less focused on people and more concerned with
ideas and abstract concepts. 39 They are more likely to be in
terested in areas of athletic training such as investigating pat
terns and mechanisms of injury and devising solutions to deal
with those injuries. They should be encouraged to learn from
previous experiences and focus their ideas and energy on the
task at hand.
The Kolb LSI results of our study revealed a widely spread
distribution of learning styles in athletic training students. In
previous publications, accommodators and divergers have
been associated with those in people-oriented professions. 2'3
Cavanagh et al9 found that most of 192 nursing students had
a predominantly concrete learning style. Concrete learners
tend to fall within the classification of accommodator or div
erger. Hendricson et al 11 examined 48 dental students using
the Gregorc Learning Style Delineator and reported a prefer
ence for the concrete sequential dimension. Although a dif
ferent learning-style instrument was used, the concrete pref
erence was revealed.
Based on previous research, we hypothesized that a signif
icantly greater percentage of athletic training students would
be classified as accommodators and divergers on the Kolb LSI.
However, analysis revealed that the learning style types were
relatively evenly distributed among accommodators (29.3%),
assimilators (29.3%), convergers (21.8%), and divergers
(19.7%). Brower et al6 also reported on the diversity of learn
ing style among 40 athletic training students. Students were
mostly assimilators (37.5%), followed by convergers (27.5%),
divergers (20%), and accommodators (15%). Coker5 examined
the learning styles of athletic training students in the classroom
and in the clinical setting and found that the students' learning
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styles shifted depending on the learning environment. There
fore, it is important for educators to address these differences
in learning style to maximize the educational experience.
Interestingly, it is believed that one's learning style trans
lates closely into teaching style. Harrelson et al4 administered
the Kolb LSI, revised in 1985, at the 1999 NATA Professional
Educators' Conference and found that 16% were accommodators, 8% divergers, 39% convergers, and 37% assimilators.
Collectively, 76% of the educators were convergers or assim
ilators, and thus, more abstract learners. It is important not
only for teachers to be aware of the diversity of their students
but to also be in touch with their own learning styles. This
enables them to incorporate teaching methods that are appro
priate for all types of students, regardless of the type of learner.
The results of the Kolb LSI are very important to the edu
cation of undergraduate athletic training students. These results
represent the unique diversity that exists among athletic train
ing students. Because of this diversity, we believe it is unac
ceptable for educators to expect to reach all students if they
adopt only one teaching style. Rather, athletic training edu
cators must use a variety of instructional methods in the class
room and the clinical setting. Although guidelines can be giv
en for teaching students in each learning-style type, Kolb
encourages the teacher to guide students through all 4 of these
learning styles in order to produce a more balanced learner. 25
The 4 classifications of learning style represent an ongoing
cycle of learning that is continually repeated throughout life.
Because learning is a cycle, the 4 stages occur time after time.
The effective learner uses each stage and shifts from becoming
involved (CE), to listening (RO), to creating an idea (AC), to
making a decision (AE). 26
Teaching methods have been recommended to reach stu
dents of each learning style. Kolb26 found that concrete learn
ers (accommodators and divergers) tend to use kinesthetic ex
perience as a common mode of learning and preferred learning
that included experiential components. Laschinger and Boss38
extended this finding by advocating the use of discussion, role
playing, and simulation in addition to traditional teaching
methods. Athletic training educators can effectively influence
concrete students by keeping those students' individual
strengths in mind in both the classroom and the clinic. Using
a variety of teaching methods is recommended, so that each
type of learning style is taken into consideration. It is also
important to expose students to teaching methods suitable for
all of the learning styles to allow them to further develop those
areas of learning in which they are not as strong. The more
qualities of each learning style a student is able to embody,
the more he or she will gain from the entire educational ex
perience. For example, students demonstrating abstract learn
ing-style types may become more people oriented by embrac
ing the example set by their peers and teachers who
demonstrate the qualities of concrete learners. The educator
and student must understand that each of the 4 stages of the
learning cycle must be experienced in order to become a bal
anced and effective learner. This requires students to become
flexible learners and to strengthen the learning skills that are
weak.
The PEPS analyzes the conditions under which a student is
most likely to learn. In our study, the PEPS findings repre
sented great diversity among students and indicated that all
students' needs must be considered. Only one subscale, learn
ing in the afternoon, had a mean score indicating a clear pref
erence: 62% of the students in this study had a strong pref

erence for learning in the afternoon. It is important to note
that in most athletic training curriculums, classroom instruc
tion is traditionally provided in the morning, while the after
noons are reserved for field experience. Keeping this in mind,
it is critical to take advantage of those "teachable moments"
that occur in the training room. It is during the afternoons that
students are receptive to new information and practicing the
skills they are taught in the classroom. Harrelson et al 12 also
reported that male athletic training students displayed a pref
erence for afternoon learning.
The students studied by Harrelson et al 12 also indicated a
preference for structured learning experiences and the presence
of authority figures; however, this information is inconsistent
with our findings and with Draper's 13 results. Draper 13 admin
istered the Babich and Randol LSI to 165 athletic training
students sitting for the 1988 NATA certification examination
and identified 63% as independent learners. Most athletic
trainers preferred written to oral examinations, learned best
kinesthetically, and studied for examinations primarily in the
reading mode.
In our study, the PEPS did not reveal a kinesthetic and tac
tile preference among athletic training students. After admin
istering the PEPS to athletic training students, Harrelson et al 12
also reported that students did not have a kinesthetic or tactile
preference. These results conflict with the idea that students in
the medical and allied health fields prefer hands-on learning.
Harrelson et al 12 explained that the PEPS may contain a more
stringent definition of kinesthetic and tactile activities, which
could explain the discrepancy.
Shaver40 examined the learning styles of 617 freshman and
sophomore radiography students using the PEPS. She found
that the students demonstrated preferences for structuredlearning activities with authority figures present and for learn
ing with peers in the morning and afternoon hours. Overall,
kinesthetic learning was preferred by only 8% and tactile
learning by 28%. Research examining environmental prefer
ences of students in the health care fields using the PEPS is
extremely limited and, therefore, a comparison between ath
letic training students and those in the allied health care fields
is difficult.
Our secondary purpose was to examine the learning-style
types (as defined by the LSI) across 5 geographic regions. We
felt that learning-style differences across the various regions
could reflect the diverse teaching strategies across the country.
However, our findings suggest that there were no geographic
differences in learning style. Great diversity is apparent among
athletic training students, regardless of the region in which
they were educated. These results must be cautiously inter
preted because of the low number of subjects in certain re
gions.
A limitation of this study is the use of the Kolb LSI, revised
in 1985, which was distributed to the athletic training students.
Researchers41 '42 offered cautions about the use of this survey
because a response bias that results from the consistent order
of sentence endings may have inflated estimates of reliability
and construct validity. Additional revisions have eliminated
the response bias, and test-retest reliabilities were very high
compared with the previous versions.41
CONCLUSIONS

Athletic training students are diverse. No predominant
learning-style type appears to characterize the typical athletic
Journal of Athletic Training
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training student. Therefore, it is important for educators to
address the needs of all students in both the classroom and the
clinical setting. In addition, educators must provide an envi
ronment that stimulates and enhances a student's ability to
learn. As athletic training programs continue to shift to ac
credited curriculums, educators must continually re-evaluate
the effectiveness of their teaching strategies. We must establish
a balance of in-class instruction and hands-on experience.
REFERENCES
1. Keefe J. Learning style: an overview. Student Learning Styles. Reston,
VA: National Association of Secondary School Principals; 1979.
2. Kolb D, Wolfe D. Professional Education and Career Development: A
Cross-Sectional Study of Adaptive Competencies in Experiential Learn
ing. Cleveland, OH: Case Western Reserve University Department of Organi/ational Behavior; 1981.
3. Laschinger HK, Boss MK. Learning styles of baccalaureate nursing stu
dents and attitudes towards theory-based nursing. J Prof Nurs. 1989;5:
215-223.
4. Harrelson GL, Leaver-Dunn D, Martin M. Learning styles of athletic
training educators [abstract]. J Athl Train. 2000;35(suppl):S-56.
5. Coker CA. Consistency of learning styles of undergraduate athletic train
ing students in the traditional classroom versus the clinical setting. J Athl
Train. 2000;35:441-444.
6. Brower KA, Stemmans CL, Ingersoll CD, Langley DJ. An investigation
of undergraduate athletic training students' learning styles and program
admission success. J Athl Train. 2001;36:130-135.
7. King JE. A comparative study of developmental patterns of RN and ge
neric students in a baccalaureate nursing program. J Nurs Educ. 1986;25:
366-371.
8. Merritt SL. Learning style preferences of baccalaureate nursing students.
Nurs Res. 1983;32:367-372.
9. Cavanagh SJ, Hogan K, Ramgopal T. The assessment of student nurse
learning styles using the Kolb Learning Styles Inventory. Nurs Educ To
day. 1995; 15:177-183.
10. Stafford EM. Relationship between occupational therapy student learning
styles and clinic performance. Am J Occup Ther. 1986;40:34-39.
11. Hendricson WD, Berlocher WC, Herbert RJ. A four-year longitudinal
study of dental student learning styles. J Dent Educ. 1987;51:175-181.
12. Harrelson G, Leaver-Dunn D, Wright K. An assessment of learning styles
among undergraduate athletic training students. J Athl Train. 1998;33:
50-53.
13. Draper D. Students' learning styles compared with their performance on
the NATA certification exam. Athl Train J Natl Athl Train Assoc. 1989;
24:234-235,275.
14. Clark-Thayer S. The Relationship of the Knowledge of Student-Perceived
Learning Style Preferences, and Study Habits and Attitudes to Achieve
ment of College Freshmen in a Small Urban University [dissertation].
Boston, MA: Boston University; 1987.
15. Dunn R. Bruno J, Sklar R, Zenhausern R, Beaudry J. Effects of matching
and mismatching minority developmental college students' hemispheric
preferences on mathematics scores. J Educ Res. 1990;83:283-288.
16. Nelson B, Dunn R, Griggs S, Primavera L, Fitzpatrick M, Miller R. Ef
fects of learning-style intervention on college students' retention and
achievement. ./ Coll Student Dev. 1993;34:364-369.
17. Napolitano R. An Experimental Investigation of the Relationships Among
Achievement, Attitude Scores, And Traditionally, Marginally, And Underprepared College Students Enrolled in an Introductory Psychology
Course When They Are Matched and Mismatched with Their Learning

S-146

Style Preferences for the Element of Structure [dissertation]. New York,
NY: St John's University; 1986.
18. Dunn R, Beaudry J, Klavas A. Survey of research on learning styles.
Educ Leadership. 1989;46:50-58.
19. Partridge R. Learning styles: a review of selected models. J Nurs Educ.
1983;22:243-248.
20. Price G, Dunn R, Dunn K. Productivity Environmental Preference Survey
Manual. Lawrence, KS: Price Systems, Inc; 1991:4-9,56.
21. Kirby P. Cognitive Style, Learning Style, and Transfer Skill Acquisition.
Information Series No. 195. Columbus, OH: Ohio State University Na
tional Center for Research in Vocational Education; 1979.
22. Ingham J. Matching instruction with employee perceptual preferences sig
nificantly increases training effectiveness. Hum Resour Dev Q. 1991;2:
53-64.
23. Griggs D, Griggs SA, Dunn R, Ingham J. Accommodating nursing stu
dents' diverse learning styles. Nurse Educ. 1994; 19:41-45.
24. Katz N. Construct validity of Kolb's Learning Style Inventory, using fac
tor analysis and Guttman's smallest space analysis. Percept Motor Skills.
1986;63:1323-1326.
25. Kolb D. Learning Style Inventory Technical Manual. Boston, MA: McBer
& Co; 1976.
26. Kolb D, Rubin I, Mclntyre J. Organizational Psychology: An Experiential
Approach. Englewood Cliffs, NJ: Prentice-Hall; 1971:23-29.
27. Kolb D. Learning-Style Inventory: Self-Scoring Inventory and Interpre
tation Booklet. Boston, MA: McBer & Co; 1985.
28. Kolb D. Learning Style Inventory: Technical Manual. Boston, MA:
McBer Publishing; 1985.
29. Green D, Snell J, Parimanath A. Learning style assessment of students.
Percept and Motor Skills. 1990;70:363-369.
30. Fox R. Learning styles and instructional preferences in continuing edu
cation for health professionals: a validity study of the LSI. Adult Educ
Q. 1984;35:72-85.
31. Sims R, Veres J, Watson P, Buckner K. The reliability and classification
stability of the learning style inventory. Educ Psychol Measure. 1986;46:
753-760.
32. Titus T, Bergandi T, Shryock M. Adolescent learning styles. J Res Dev
Educ. 1990;23:165-171.
33. Sewall T. The Measurement of Learning Style: A Critique of Four As
sessment Tools. Washington, DC: U.S. Educational Resources Informa
tion Center. ERIC Document Reproduction Service No. ED 267 247.
34. Curry L. Integrating Concepts of Cognitive or Learning Styles: A Review
with Attention to Psychometric Standards. Ottawa, Ontario, Canada: Ca
nadian College of Health Services Executives; 1987.
35. Jonassen D, Grabowski B. Handbook of Individual Differences, Learning
and Instruction. Hillsdale, NJ: Lawrence Erlbaum Assoc Inc; 1993.
36. Billings DM. Assessing learning styles using a computerized learning
style inventory. Comput Nurs. 1991;9:121-125.
37. Buell B, Buell N. Perceptual Modality Preference as a Variable in the
Effectiveness of Continuing Education for Professionals [dissertation].
Los Angeles, CA: University of Southern California; 1987.
38. Laschinger HK, Boss MW. Learning styles of nursing students and career
choices. J Adv Nurs. 1984;9:375-380.
39. Kolb DA. Experiential Learning. Englewood Cliffs, NJ: Prentice-Hall;
1984.
40. Shaver V. Learning Styles and Student Success in Radiography Education
[dissertation]. Boca Raton, FL: Florida Atlantic University; 2000.
41. Veres JG, Sims RR, Locklear TS. Improving the reliability of Kolb's
Revised Learning Style Inventory. Educ Psychol Measure. 1991 ;51:143150.
42. Ruble TL, Stout DE. Reliability, construct validity, and response-set bias
of the revised Learning-Style Inventory (LSI-1985). Educ Psychol Mea
sure. 1990;50:619-629.

Volume 37 • Number 4 (Supplement) • December 2002

Journal of Athletic Training
2002;37(4 Supplement):S-147-S-151
© by the National Athletic Trainers' Association, Inc
www.journalofathletictraining.org

M
•

;

!;

r

.-,-••-.
. :

Critical-Thinking Predisposition Among
Undergraduate Athletic Training Students
Deidre Leaver-Dunn*; Gary L. Harrelson*t; Malissa Marling; Tom Wyattf
*The University of Alabama, Tuscaloosa, AL; tDCH Regional Medical Center, Tuscaloosa, AL; ^Middle Tennessee
State University, Murfreesboro, TN
Deidre Leaver-Dunn, PhD, ATC, contributed to conception and design; acquisition of the data; and drafting, critical revision,
and final approval of the article. Gary L. Harrelson, EdD, ATC, contributed to conception and design; acquisition and analysis
and interpretation of the data; and critical revision and final approval of the article. Malissa Martin, EdD, ATC, contributed to
acquisition of the data and critical revision and final approval of the article. Tom Wyatt, PhD, CPHQ, contributed to analysis
and interpretation of the data and drafting and final approval of the article.
Address correspondence to Deidre Leaver-Dunn, PhD, ATC, Box 870311, Tuscaloosa, AL 35487-0311. Address e-mail to
dleaver@bama.ua.edu.
Objective: To investigate the tendency of undergraduate ath
letic training students to think critically, to assess their likelihood
of using specific components of critical thinking, and to study
the effect of selected demographic and educational variables
on critical-thinking tendencies in this sample of students.
Design and Setting: Data were collected before regularly
scheduled athletic training classes at the beginning of the
spring semester.
Subjects: Ninety-one students enrolled in 3 Commission on
Accreditation of Allied Health Education Programs-accredited
undergraduate athletic training education programs in the
southeast. The subjects ranged in age from 19 to 29 years
(mean age = 22.33 ± 1.94). Forty-six (50.5%) of the subjects
were men and 45 (49.5%) were women.
Measurements: The California Critical Thinking Disposition
Inventory contains 75 Likert-type items assessing 7 compo
nents of critical thinking: truth seeking, open mindedness, analyticity, systematicity, inquisitiveness, cognitive maturity, and
critical-thinking self-confidence.
Results: The overall mean indicated a general but mild trend

T

he concept of critical thinking has been a concern re
lated to the development of society since the time of
the Greek philosophers thousands of years ago. John
Dewey brought critical thinking to the attention of educators
in 1916,' and it has been a focal point in higher education for
the past 2 decades. The National Education Goals Panel ad
vocated critical thinking and effective communication and
problem-solving abilities as indicators of success in higher ed
ucation,2 and the United States Congress included significant
improvement in the critical-thinking skills of all college grad
uates in the Goals 2000: National Goals for Education Act. 3
Critical thinking was also delineated as an outcome measure
for the accreditation of baccalaureate and graduate degree pro
grams in nursing.4 Understandably, this inclusion resulted in
multiple studies of critical thinking in baccalaureate and cer
tificate programs in nursing. 5~21 Critical thinking has also been
investigated in athletic training,22 dentistry,23 medicine,24'25
pharmacy,26 and respiratory therapy. 27
Several factors have confounded the recent attention to crit
ical thinking. Chief among these has been the lack of a con

toward critical thinking, with weak scores on the truth-seeking
subscale. One-way analysis of variance reflected significant dif
ferences among the schools for truth seeking, open mindedness, and maturity subscales and for the overall mean score
for the entire inventory. Only the open-mindedness difference
persisted between 2 of the schools after post hoc testing. Cor
relation analyses indicated no significant relationship between
total score and age, sex, ethnicity, year in athletic training pro
gram, cumulative grade point average, completed semester
hours, or clinical-experience hours.
Conclusions: Athletic training students are inclined toward
critical thinking, but this tendency is relatively weak. Classroom
and clinical instructors should use teaching methods and tech
niques that facilitate the components of critical thinking. The
promotion of critical thinking and critical-thinking skills has im
plications for athletic training education and the advancement
of certified athletic trainers and the profession of athletic train
ing.
Key Words: California Critical Thinking Disposition Inventory,
metacognition, education

sistent operational definition of critical thinking. Critical think
ing has been defined as reflective and reasonable thinking that
is focused on deciding what to believe or do28 ; thinking about
your thinking while you are thinking in order to make your
thinking better29 ; and the process of purposeful, self-regula
tory judgment that gives reasoned consideration to evidence,
contexts, conceptualization, methods, and criteria. 30 Based on
its consensus definition of critical thinking, the American Phil
osophical Association30 characterized the ideal critical thinker
as being habitually inquisitive, well-informed, trustful of rea
son, open minded, flexible, fair minded in evaluation, honest
in facing personal biases, prudent in making judgments, will
ing to reconsider, clear about issues, orderly in complex mat
ters, diligent in seeking relevant information, reasonable in the
selection of criteria, focused in inquiry, and persistent in seek
ing results that are as precise as the subject and the circum
stances of inquiry permit.
This definition implies the presence of a "critical spirit" 31
that disposes one to critical thinking. Facione et al 32 described
the disposition to critical thinking as the consistent internal
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motivation to employ one's own critical-thinking abilities in
judging what to believe or do in any situation. Simply put, if
there is no disposition toward critical thinking, then critical
thinking will not take place, regardless of the presence or ab
sence of the necessary skills.
Additionally, preliminary research has not demonstrated a
relationship between critical-thinking ability and professional
competence. 16 This paradox lies in the fact that critical think
ing is nonlinear and not synonymous with logical thinking.
Many professionals associate critical-thinking ability with the
ability to problem solve and arrive at a sound and rational
judgment. Purposeful evaluation is crucial in medical and al
lied medical professions: practitioners must be able to analyze
multiple pieces of information and render sound decisions re
garding clinical care on a consistent and repetitive basis. How
ever, a clinician can follow a prescribed template, conduct an
efficient and orderly evaluation, and arrive at a workable so
lution without ever thinking critically. This clinician is com
petent, but the barrier that keeps him or her from success and
expert status is the key critical-thinking component of reflec
tion. The truly outstanding clinician follows the same tem
plate, analyzes the same pieces of information, and then com
pares the data with previous experience before forming a
decision. This clinician has the ability to generate alternative
theories or solutions to solve a particular problem, which dis
tinguishes him or her from a merely competent peer.
While critical thinking has direct implications for the quality
of patient care, it also influences individual growth and pro
fessional-development decision processes. Athletic training is
characterized by the need for flexibility, creativity, and the
capacity to "think on the go." These qualities are even more
important in the current health care and economic climates,
when the ability to create novel solutions, readily adapt to new
situations, and integrate multiple tasks is paramount. Certified
athletic trainers (ATCs) who are competent and disposed to
ward critical thinking will thrive and advance in today's un
certain workplace environments. By promoting the disposition
toward critical thinking and teaching critical-thinking skills,
athletic training educators will help prepare ATCs who are
optimally positioned for career success.
The purposes of our study were to use the California Critical
Thinking Disposition Inventory (CCDTI)33 to investigate the
tendency of undergraduate athletic training students to think
critically and to assess their likelihood of using specific com
ponents of critical thinking. We also studied the effect of se
lected demographic and educational variables on critical-think
ing tendencies.
METHODS

The California Critical Thinking Disposition
Inventory
The CCTDI is composed of 75 Likert-type items scored on
a 6-point scale anchored by "agree strongly" and "disagree
strongly." The items measure 7 aspects of critical thinking:
truth seeking, open mindedness, analyticity, systematicity, inquisitiveness, cognitive maturity, and critical-thinking selfconfidence (Table 1). A subscale score of 30 or less indicates
consistent opposition to the characteristic or attribute repre
sented by that subscale, while scores between 40 and 50 sug
gest progressive strength. Within this range, scores closer to
40 reflect some ambivalence, while scores closer to 50 indicate
S-148

Table 1. California Critical Thinking Disposition Inventory
Subscale Descriptions
Subscale
Truth seeking

Open mindedness
Analyticity
Systematicity

Inquisitiveness

Cognitive maturity
Critical thinking/
self-confidence

Description
Targets honesty and objectivity with findings,
even if the findings do not support one's selfinterests or preconceived opinions
Addresses being tolerant of divergent views with
sensitivity to the possibility of one's own bias
Targets prizing the use of reason and evidence
to resolve problems
Measures the tendency toward use of an orga
nized, orderly, focused, and diligent process
in the inquiry stage
Measures one's intellectual curiosity and desire
for learning, even when the application of the
knowledge is not readily apparent
Targets the disposition to be judicious (prudent)
in one's decision making
Measures the trust one places in one's own rea
soning processes

Table 2. Subject Demographic Information"

Year in ATEP
Cumulative GPA
Completed semester hours
Clinical-experience hours

Range

Mean

SD

1-4

1.93
3.22
91.08
771.18

.94
.35
26.16
450.96

2.12-3.95
25-160
212-1779

*SD indicates standard deviation; ATEP, athletic training education pro
gram; and GPA, grade point average.

affirmation of the corresponding trait. A subscale score over
50 reflects a strong tendency toward that dimension. The pos
sible overall score ranges from 70 to 420, with a total score
of 280 to 349 indicating a general disposition for critical think
ing. 33 Reliability of the overall instrument (Cronbach a = .92)
and the subscales (Cronbach a = .60 to .78) was established
in an administration of the CCTDI to 1019 college freshmen. 31
The internal consistency for our total sample was .72. For
psychological tests, a Cronbach alpha level greater than .60
indicates an acceptable level of reliability. 34
Subjects
Ninety-one students (mean age = 22.33 ± 1.94 years) en
rolled in 3 Commission on Accreditation of Allied Health Ed
ucation Programs (CAAHEP)-accredited undergraduate athlet
ic training education programs in the southeast served as
subjects. All of the schools were public; 2 were comprehensive
universities, and 1 was a regional university. Forty-six (50.5%)
of the subjects were men and 45 (49.5%) were women. Eighty
percent (n = 73) of the subjects were white, 14.3% (n = 13)
were black, and the remaining 5.5 % (n = 5) identified them
selves as American Indian, Asian/Pacific Islander, Hispanic, or
other. The subjects completed an information sheet that in
cluded items on total credit hours, grade point average, and
other relevant variables (Table 2).
Inventory Administration
We administered the CCTDI to the subjects before a regu
larly scheduled athletic training class at the start of the spring
semester. The subjects also completed a demographic infor-
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Table 3. Mean California Critical Thinking Disposition Inventory Scores*

Truth seeking
Open mindedness
;•
Analyticity
Systematicity
Inquisitiveness
Cognitive maturity
Critical-thinking self-confi
dence
Total score

.

School 1
[Comprehensive
University]
n = 19
Mean (SD)

School 2
[Comprehensive
University]
n = 27
Mean (SD)

[Regional
University]
n = 45
Mean (SD)

Total Sample
n = 91
Mean (SD)

36.42 (4.50)
43.26 (5.55)
42.11 (3.97)
41.16(5.73)
45.89 (4.70)
44.11 (5.23)
39.58 (5.73)

36.85 (5.65)
42.37 (6.30)
44.26 (4.76)
41.22(5.34)
45.33 (6.56)
44.11 (5.01)
42.81 (6.86)

33.52 (5.76)
38.72 (5.60)
44.07 (4.32)
41.07(7.37)
45.61 (5.56)
40.35 (7.29)
43.57 (6.40)

35.10(5.66)
40.73 (6.09)
43.72 (4.42)
41.13(6.44)
45.59 (5.66)
42.23(6.51)
42.52 (6.52)

303.26(26.51)

296.70 (27.20)

286.89 (23.93)

293.15(26.05)

School 3

*n indicates number of subjects; SD, standard deviation.

mation sheet and provided informed consent before the testing
session began. The institutional review boards of all partici
pating institutions approved this study.
Data Analysis
We scored each subject's inventory by hand and calculated
descriptive statistics for each school using SPSS (version 8.0,
SPSS Inc, Chicago, IL). Using one-way analysis of variance
(ANOVA), we assessed differences within the mean subscale
scores and mean total scores for the 3 schools. We used Scheffe post hoc analyses to investigate differences indicated by the
ANOVA and further refined the results by employing the
SPSS feature of automatically grouping the variables by means
into homogeneous subsets after the post hoc tests. Pearson and
Spearman rho correlation analyses were used to assess the re
lationship between the continuous and categoric demographic
variables and CCTDI total score, respectively. We set the a
priori alpha level at P = .05 for all analyses.
RESULTS

The mean scores for each subscale ranged from the low- to
mid-40s, except for truth seeking, which scored 35.10 (Table
3). The mean total score for this sample was 293 ± 26.05,
with a range from 229 to 356. Although this score is within
the range indicating a disposition toward critical thinking, it
falls close to the lower limits, indicating that the disposition
is weak.
One-way ANOVA indicated significant differences between
the schools for the truth seeking (F2ig9 — 3.818, P = .026),
open mindedness (F2,89 — 5.655, P = .005), and maturity
(F2,89 = 4.098, P = .020) subscales and for total score
(F289 = 3.154, P = .048). Only the open-mindedness subscale
difference persisted after post hoc tests, with subjects from one
of the comprehensive institutions scoring significantly higher
than those from the regional university. Correlation analyses
indicated no significant relationship between the demographic
variables and the total score.

studies of nursing, 10' 14- 15 general college, 32-35 and community
college students36 using the CCTDI. Like most allied medical
and medical professions, competencies and facts drive the ed
ucational process for athletic training. Students are then tested
on these facts and, thus, are often primarily concerned with
knowing the right answer. Knowing why the answer is correct
and knowing equally correct alternative responses are not of
ten considered. This type of atmosphere can stifle the desire
for the best knowledge that is characteristic of truth seeking,
as the student often becomes a passive learner who is not
encouraged to exchange ideas or pursue parallel lines of dis
cussion. 10
Our subjects' other subscale scores and total scores were
similar to those of a sample of 100 senior nursing students
studied by Colucciello 10 but much higher than those reported
by Ip et al, 14 who administered the CCTDI to 125 Chinese
nursing undergraduates. This disparity most likely lies in the
educational atmosphere in China, where the educational sys
tem is authoritarian and learners are expected to conform and
passively absorb knowledge.
The literature does not include between-school comparisons
using the CCTDI. Our data do not allow us to explain the
differences we observed in the open-mindedness scores be
tween the regional university and one of the comprehensive
universities. However, we believe that this difference is not
specific to the athletic training students or the athletic training
education programs at these 2 schools. Rather, we believe that
it reflects a difference in the general characteristics of these
types of universities and the attributes of the students who
attend them. Generally, students at larger universities interact
with a more diverse segment of the population and encounter
a broader range of opposing ideas. Exposure to such divergent
opinions and varied student backgrounds would tend to attract
students who are comfortable in such a setting. This comfort
is reinforced and expanded by the exposure itself. As a result,
students at larger universities would be expected to have high
er open-mindedness scores.
Correlation Analyses

DISCUSSION

Components of Critical-Thinking Disposition
We were disappointed but not surprised that our sample had
weak truth-seeking scores. This finding is consistent with other

Research has suggested that critical-thinking skills do in
crease significantly after entry into clinical practice, 16 but in
vestigations of enrolled students have been somewhat equiv
ocal. Some evidence suggests that critical-thinking skills
increase over time5 - 17 but most studies l2- 16- 18-21 have found no
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difference between nursing students at 2 points in their edu
cational programs.
Results from critical-thinking investigations have been sim
ilar. Leppa 15 administered the CCTDI to students in the first
and fourth quarters of an undergraduate nursing program and
found significant increases in total score. Colucciello 10 and Ip
et al 14 reported increases in CCTDI scores from the sopho
more to junior years of baccalaureate nursing programs, but
significant decreases were seen from the junior to senior year 14
and during both years. 10 Differences in study design may ac
count for these incongruent findings. Leppa 15 conducted testretest investigations on the same students at 2 points in their
educational program, while the other research 10' 14 was crosssectional in nature. Our finding of no correlation between year
in program or total credit hours and subscale and total score
is supported by Facione et al,32'35 who suggested that increases
in subscale scores and total score are possible but that overall
disposition toward critical thinking appears to be stable over
a period of years.
The lack of a relationship between sex, age, and race and
critical-thinking disposition is consistent with the literature.
Facione et al37 found no difference in total dispositional score
between the sexes in their study of general college students,
while Ip et al 14 found no relationship between nursing stu
dents' mean total score or subscale scores and sex or work
experience. These findings all further reinforce the concept
that critical-thinking disposition is a trait that does not depend
on general personal characteristics.
The reflective component of critical thinking requires the
existence of some body of experience to consider and reflect
upon in the decision-making process. This concept is sup
ported by Goodfellow,27 who reported that years of clinical
experience were associated with self-perceived increases in
critical-thinking ability among practicing respiratory thera
pists. Therefore, initially, we were somewhat surprised that
there was no correlation between critical-thinking disposition
and clinical-experience hours. Aside from the obvious differ
ences in types of measurement and samples between our study
and Goodfellow's27 work, we speculate that our findings are
also explained by the concept of quality versus quantity. The
accumulation of a large number of clinical hours does not
guarantee the accumulation of valuable experience, clinical
competence, or the use of critical thinking during that time.
Indeed, this disparity may be one driving force behind the
transition to competency-based education in the allied medical
and medical professions.
Previous research using the CCTDI in nursing students 14
has indicated significant correlations between grade point av
erage (GPA) and mean total score and the mean scores for the
open-mindedness, analyticity, systematicity, inquisitiveness,
self-confidence, and cognitive maturity subscales. The dispar
ity between our findings and these results could be related to
the method used by Ip et al 14 to calculate GPA. Their process
was based on an honors grading system and differed from the
system used by American universities. Other research7 involv
ing nursing students has found no relationship between criti
cal-thinking skill and GPA.

Recommendations for the Educator
Promoting Truth Seeking. Truth seeking incorporates the
concept of intellectual courage: the student desires the best
knowledge even if such knowledge fails to support or under
S-150

mines his or her own beliefs, preconceptions, or self-interests.
Facilitating this attribute requires an instructor who is also
willing to seek the truth. Truth seeking demands self-exami
nation on the instructor's part and the willingness to discuss
instances when he or she was challenged by information that
was inconsistent with values or previous knowledge. In these
situations, the instructor should also provide information about
strategies used to reconcile such inconsistencies. Thinking
aloud and talking students through decision-making processes
are helpful in this regard. Finally, both classroom and clinical
instructors can improve truth seeking by using the Socratic
method of teaching with open-ended questioning techniques
and case studies or scenarios specifically designed not to fit
into the patterns that would be expected based on readings or
class discussions. Many of these techniques require planning
and take time, so it is unrealistic to view them as the sole
teaching method. However, their consistent, varied, and stra
tegic use throughout the curriculum is beneficial.
Promoting Reflection. Because reflection distinguishes
great practitioners from their peers, classroom and clinical in
structors should consistently seek to promote student reflec
tion. Journals and directed writings are 2 traditional methods
that can force a student to look back on and analyze actions
and clinical decisions. Written simulations are also beneficial
in forcing the student to draw on previous experience while
dealing with a current situation. Oral or written critiques of
relevant research can also be helpful in this regard, particularly
if the student is required to provide a clear explanation of his
or her positions and statements and to apply this information
to previous clinical experiences. A final technique for improv
ing reflection is the use of situational learning, in which the
student is allowed to make a mistake without compromising
the safety of the patient. When the student sees the mistake
and then is guided through possible solutions by the clinical
instructor, he or she begins to identify patterns that will enable
recognition of similar situations in the future. As the student
improves, the clinical instructor provides less guidance to the
point when the student self-corrects and avoids the mistake
altogether.
The athletic training students in our study were disposed to
think critically, but these tendencies were weak overall. While
critical-thinking ability is not an absolute requirement for min
imal professional competence, it is crucial for true quality
practice and for maximal professional development. Criticalthinking disposition also has implications for job satisfaction
and security. As a result, athletic training educators must strive
to develop the disposition for critical thinking in their students.
Doing so requires purposeful planning and teaching on the part
of classroom and clinical instructors, but the potential out
comes will benefit the profession as a whole.
Clearly, the disposition to think critically does not imply the
ability to think critically. Additional investigations are needed
to assess the critical-thinking skills of athletic training students
and the relationship between critical-thinking skill and criticalthinking disposition among this population. Changes in these
measures during the transition from student to entry-level ATC
should also be studied. Finally, professional competence does
not imply critical-thinking ability, but there is certainly some
relationship between clinical judgment and critical thinking.
Further research is needed to define these factors and their
relationship in the practicing ATC.
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Objective: To provide an overview of current cognitive learn
ing processes, including a summary of research that supports
the use of specific instructional methods to foster those pro
cesses. We have developed examples in athletic training edu
cation to help illustrate these methods where appropriate.
Data Sources: Sources used to compile this information in
cluded knowledge base and oral and didactic presentations.
Data Synthesis: Research in educational psychology within
the past 15 years has provided many principles for designing
instruction that mediates the cognitive processes of learning.
These include attention, management of cognitive load, re

T

he goal of instructional programs for professionals such
as athletic trainers is to build knowledge and skills that
can be transferred to the career field after learning. To
achieve this goal, instruction must be designed to maximize
human cognitive processes that result in learning and minimize
those that disrupt learning. Research in cognitive models of
learning and instruction over the past 20 years has revealed a
number of relevant techniques and processes to achieve this
goal. Many of these instructional innovations are particularly
relevant for building problem-solving skills in knowledge work
ers. In this article, we provide an overview of current cognitive
learning processes, including a summary of research that sup
ports the use of specific instructional methods to foster those
processes. We have developed examples in athletic training ed
ucation to help illustrate these methods where appropriate.
The premise behind our discussion is that instruction is a
design science. Design sciences such as engineering or infor
mation-systems design include professions in which products
are developed to meet practical goals. In the case of instruc
tional science, the products are learners who acquire specific
skills in efficient and effective ways that improve professional
performance. Design-science professionals draw on scientific
principles and creative inspiration to develop new products.
The research in instructional psychology over the past 15 years
provides a good start to a scientific foundation for design of
effective instruction. '~3
For the training of business and military workers, instruc
tional-systems design (ISD) processes are applied by teaching
knowledge and skills derived from an analysis of job duties
most important to organizational success. Training of profes
S-152

hearsal in working memory, and retrieval of new knowledge
from long-term memory. By organizing instruction in the context
of tasks performed by athletic trainers, transfer of learning and
learner motivation are enhanced.
Conclusions/Recommendations: Scientific evidence sup
ports instructional methods that can be incorporated into lesson
design and improve learning by managing cognitive load in
working memory, stimulating encoding into long-term memory,
and supporting transfer of learning.
Key Words: transfer of learning, job analysis, cognitive over
load, instructional systems design

sionals in business and industry for everything from sales to
information technology consumes about $56 billion of re
sources per year in the United States.4 A systematic approach
to instruction helps ensure a return on this investment. Figure
1 illustrates a typical ISD process that defines a learning need,
completes an analysis of the job (task analysis), designs the
training program around the job analysis, develops instruc
tional materials, and evaluates the learning outcomes for re
vision.
The academic community has more commonly used content
analysis as the basis for organization and development of
courses. In the last 25 years, some schools of medicine fol
lowed the lead of McMasters by shifting their curriculum from
content-oriented courses (eg, anatomy, pathology) to courses
that use medical case studies as the basis for instruction. 5 This
new approach is called problem-based learning. Problembased learning students have been reported to be more highly
motivated, better at problem solving, and better able to apply
basic science knowledge to the solution of clinical problems
than those in traditional medical education. 5 We suggest that,
for educating professionals such as athletic trainers, the use of
critical job tasks as a basis for lesson design and development
has some advantages in supporting transfer of instruction and
in maximizing the relevance of the instructional environment,
which, in turn, increases the interest and learning of stu
dents. 6'7
COGNITIVE LEARNING MODELS

Current theories of learning are based on the interaction
among 3 memory systems and the processes that move infor
mation among them.
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Figure 2. Cognitive processes that mediate learning.
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The 3 memory systems are the visual and auditory sensory
memories, working or short-term memory, and long-term
memory. First, data from the eyes and ears are temporarily
stored in visual and auditory sensory memory, and then they
move into working (short-term) memory. Working memory is
a limited-capacity processor that includes separate storage for
auditory and visual information. One landmark in the devel
opment of cognitive psychology was the classic paper by Mill
er, who referred to the capacity of working memory as "7 plus
or minus 2." 8 Working memory, while limited in capacity, is
the central processor for learning and thinking. For learning
to occur, new sensory information from the visual and auditory
systems must be integrated in working memory to form a co
herent idea. Then these ideas must be rehearsed in working
memory in a way that integrates new ideas into existing mem
ories (called schemas) in long-term memory. The integration
of new data into existing schemas is called encoding. Longterm memory has a large storage capacity. However, encoding
into long-term memory is not sufficient. Because all process
ing takes place in working memory, the new knowledge and
skills encoded into long-term memory must be retrieved into
working memory when needed to perform a skill or task. This
final stage is the cognitive basis for transfer of learning.

student attention be focused on elements in the environment
that are relevant to learning and filter out irrelevant elements.
Cueing devices, such as arrows or bolding of text in instruc
tional materials, and providing instructional objectives are 2
instructional techniques that support attention.
New sensory data entering working memory from the visual
and auditory sensory memories must be integrated first with
each other to form coherent ideas, and second, into existing
schema in long-term memory. Instructional events that activate
relevant prior knowledge in long-term memory and stimulate
rehearsal in working memory support these integrations. When
new knowledge and skills are needed later on the job, retrieval
from long-term memory during learning into working memory
is essential to the transfer of learning. Retrieval requires that
cues the learner will encounter in the work environment be
encoded in new schema at the time of learning. Therefore, a
lesson that teaches how to take a blood-pressure measurement
must use the blood-pressure equipment during learning so the
right cues are available later when the learner needs to take a
blood-pressure reading on the job. Finally, metacognition
serves as the operating mechanism for learning. Metacognitive
skills are responsible for setting learning goals, determining
learning strategies, monitoring progress, and making adjust
ments as needed. Learners with undeveloped metacognitive
skills profit from high instructional structure and support in
managing and monitoring their learning. For example, fre
quent skills tests to assess knowledge help these learners spot
topics that require additional study.

Cognitive Processes Involved in Learning: Overview

Construction of Knowledge

Clark7 described several critical processes that mediate the
processes behind transformation of sensory data into retriev
able knowledge in long-term memory (Figure 2). They include
attention, rehearsal in working memory, retrieval from longterm memory, and metacognitive monitoring. Because work
ing memory has a limited capacity and accepts data from the
environment and from long-term memory, attention is the psy
chological mechanism used to narrow incoming information
to accommodate limits of working memory. It is important that

Cognitive models of instruction view learning as a process
that requires learners to actively construct new knowledge.
The role of instruction is to provide an environment that helps
the learner leverage the cognitive processes summarized ear
lier and minimize their disruption. Specifically, instruction
should help the learner to

Figure 1. The instructional-systems design process.

Three Memory Systems

• Focus attention to elements of the environment relevant to
learning,
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• Minimize cognitive load in order to use the limited resources
of working memory most effectively,
• Rehearse new information in working memory so that it is
integrated into existing schemas in long-term memory,
• Retrieve new knowledge when needed after the learning, and
• Manage and monitor the metacognitive learning processes.
In this article, we describe and illustrate several specific
instructional processes and methods to support these cognitive
processes. Space prohibits a comprehensive discussion of all
of the instructional methods recently demonstrated to increase
learning. For more details, refer to the books by Clark7 and
Clark and Mayer.6
TRANSFER FAILURE

•'•*

As previously summarized, simply encoding new knowl
edge into existing schemas in long-term memory is not suf
ficient; it must be encoded in such a way that it can be re
trieved later when needed. This retrieval process is the
psychological basis for transfer of learning. Transfer failure is
potentially one of the most costly gaps in the training of work
ers and the education process in general. And transfer contin
ues to be a challenging area for research in instructional psy
chology. 9

Inert Knowledge
One cause of transfer failure is inert knowledge. Inert
knowledge refers to information that is stored in long-term
memory, but because this information lacks the appropriate
cues for retrieval, it fails to transfer. For example, a student
makes an A in geometry but fails to use the principles of
geometry, when appropriate, to learn goniometry. This also is
relevant to the principles and concepts learned in physics or
biomechanics and applying them to rehabilitation. In these sit
uations, the skills have been encoded into long-term memory,
but the retrieval cues that support their transfer have not. One
question that researchers have asked is how instruction can
improve transfer of fundamental principles and theory to ac
tivities of the profession.

Near- and Far-Transfer Tasks
Most professional work includes 2 types of tasks: near and
far transfer. A near-transfer task is one that is performed more
or less the same way each time by following a series of pre
scribed steps. These tasks are procedural. Taking a blood-pres
sure measurement or disinfecting a whirlpool are examples of
near-transfer tasks performed by athletic trainers.
In contrast, far-transfer tasks do not have one invariant ap
proach. The practitioner must assess the environment and use
judgment to adapt guidelines when performing far-transfer
tasks. Some examples in athletic training include designing a
rehabilitation program and assessing an injury. Although there
is a specified process in assessing an injury, the critical inter
pretations of signs and symptoms and decisions made in re
sponse represent far-transfer tasks. The instructional methods
to ensure transfer differ between near- and far-transfer tasks;
therefore, distinction between the 2 types of tasks is important.
In order to minimize inert knowledge, the instruction should
be organized around the critical tasks—both near and far trans
fer—the athletic trainer must perform. In that way, the new
knowledge and skills will be learned in a context of retrieval
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in the professional performance environment. This suggests
that lessons and activities within a course should be organized
around athletic trainers' tasks so that the critical retrieval cues
are present during learning.

Job Analysis and Taxonomies of Instruction
Transfer of learning is more likely when new knowledge
and skills are acquired in their context of application. In the
case of the athletic training student, the near- and far-transfer
tasks provide a context for applying knowledge and skills
learned in instruction. To incorporate case studies and exam
ples based on job tasks requires that a job analysis supplement
content analysis. One common approach to job analysis begins
by defining the major functions of the job and then breaks
each function into subfunctions and subfunctions into tasks.
Course lessons, examples, and case studies are developed on
the basis of these tasks to provide authentic environments for
applying new knowledge and skills. For example, in Figure 3,
we show a partial job analysis for an athletic trainer. 10 In this
example, the main job functions for the athletic trainer are
formulated from the competency areas delineated in the Ath
letic Training Educational Competencies. ''
As the tasks are defined, they are categorized as near (pro
cedural) or far (principle) transfer. If they are near transfer, the
steps are defined. The steps to perform common procedural
tasks are typically documented in standard texts for athletic
training. In our job analysis for athletic trainers (see Figure 3),
the procedures for auscultation of the lungs are listed along
with the associated knowledge needed to perform these pro
cedures. For tasks that are far transfer, guidelines (rather than
steps) are documented. Unlike steps, guidelines leave more
room for interpretation and are applied on the job in different
ways depending on the situation. For example, when designing
and advancing rehabilitation programs, there are guidelines to
follow based on variables such as healing time. However, the
athletic trainer must use his or her judgment and consider
many variables (such as pain, muscle function, swelling, etc)
collectively when making a decision about advancing a patient
in the rehabilitation progression. This explains the difficulty
novices have in applying their cognitive knowledge to the clin
ical application of rehabilitation after injury.

Cognitive Task Analysis
Guidelines of far-transfer tasks are more difficult to define
than steps of near-transfer tasks. In some career fields, such as
sales, observations of proficient practitioners engaged in per
forming far-transfer tasks can reveal the underlying guidelines.
However, in other career fields, such as information technol
ogy, observations yield little because the critical actions are
mental and the most important aspects of the task are invisible.
While traditional textbooks refer to processes to perform fartransfer tasks such as injury assessment, in most cases the
mental judgments behind activities such as assessing an injury
are not explicitly stated. It is only in recent years that the
dominance of knowledge work has revealed the gap in many
instructional materials that treat most tasks as procedures. In
response, cognitive techniques of task analysis have been used
to identify the thoughts and decisions that underlie far transfer
skills.
One example is a specialized interview technique called
Prerequisites, Actions, Responses, Interpretations (PARI) that

Volume 37 • Number 4 (Supplement) • December 2002

Job
Athletic Trainer
Functions

Assessing/
Evaluating
Injuries

Designing
Therapeutic
Exercise
Programs

Preventing
Injuries

Applying
Therapeutic
Modalities

Subfunctions

Head

Face

Shoulder

Elbow

Hand

Cervical
Spine

Chest

Abdomen

Knee

Ankle

Tasks

Obtain
history

Observe
injured area

Palpate
bony and
soft
tissues

Assess
range of
motion

Procedure
1.
2.
3.
4.

Perform
special
tests

Auscultate
the chest

Knowledge Needed

Place stethoscope diaphragm on the patient's upper
chest.
Ask the patient to take a full deep, breath and let it out
slowly and completely.
Assess sounds on both inspiration and expiration.
Progress the auscultation sites as indicated in the
memory aid, first over the anterior thorax, followed by
the posterior thorax.
Repeat auscultation in the same location on the
opposite side.

1. Parts of a stethoscope-Fact
2. Chest location for
stethoscope placement Fact
3. Identify normal breath
sounds - Concept

Figure 3. Partial job analysis for an athletic trainer. Procedure information adapted from O'Conner DP, Clinical Pathology for Athletic
Trainers Recognizing Systemic Disease, 2001, with permission from Slack Inc. 10

is used to define the thoughts experts have while solving a
problem. Specifically, the interview seeks to define the pre
requisites, actions, responses, and interpretations that experts
have in their mind as they solve a problem. Table 1 illustrates
part of a PARI interview from an analysis of intensive-care
nurses doing patient assessment. 12
After the guidelines and steps to perform job tasks are de
fined, the knowledge required to perform the tasks is identi
fied. Typically, this knowledge is of 3 types: facts, concepts,
and processes. Thus, the completed job analysis results in de
fining 5 types of knowledge to be included in instruction (Ta
ble 2). This taxonomy adapted from Men-ill's component dis
play theory 13' 14 is effectively used as the basis for the design
of instruction for delivery in the classroom or the Internet. 15
As we will see, it serves as a useful taxonomy during the
design and development of instructional content because it is
based on job analysis, and each type of content has specific
instructional methods linked to it.
As an example, in our athletic training job analysis (see

Figure 3), most of the content type is facts, except for distin
guishing between normal and abnormal breath sounds, which
is a concept.
MANAGING COGNITIVE LOAD IN
WORKING MEMORY

After new data from the environment enter working mem
ory, they must be processed. Specifically, auditory and visual
data must be integrated into a coherent idea. And new ideas
must be integrated with preexisting knowledge stored in longterm memory schemas. All of this processing activity requires
capacity in working memory. Because working memory is a
limited-capacity processor, instructional techniques that reduce
cognitive load have been proven to improve learning effec
tiveness and efficiency. This is especially true of novice learn
ers, who are most susceptible to cognitive overload.
Numerous load-management techniques have been reported
in recent literature. 16 We describe several here, including the
Journal of Athletic Training
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Table 1. Cognitive Job Analysis Prerequisites, Actions,
Responses, Interpretations (PARI) Interview12
Interviewer:
Expert:
Interviewer:
Expert:
Interviewer:
Expert:
Interviewer:

Expert:

Which body system would you start with?
Neurology system.
Why?
;
I want to see if the patient is conscious.
What would you do first?
I would use my flashlight to examine reaction of
the pupils.
The pupils both react equally to the light stimu
lus by contracting. What does the result imply
or mean? How do you interpret this?
There's no brain damage. . . .

Table 2. Five Content Types
Content
Fact
Concept

Process

Procedure
Principle

modality principle, the contiguity principle, the chunking of
lessons and placement of practice exercises, and the use of
worked examples.

Modality Principle
Mayer 17 and Clark and Mayer6 derived a number of prin
ciples for the development of lesson materials based on con
trolled experiments that measured learning from the study of
instructional materials (books or multimedia) teaching scien
tific processes. The modality principle asks the question, "Is
learning better when instructional visuals are described with
text or with audio narration?" A number of experiments in
which multimedia lessons teaching scientific processes, such
as how lightening forms or how a brake works, used animation
explained either by text or by the same words delivered in
audio narration. The materials using audio to describe the
words resulted in an 80% median gain in learning, for an effect
size of 1.17. l7 Mayer 17 concluded that learning is deeper when
the limited capacity of working memory is maximized by co
ordinated inputs into the visual and auditory subsystems rather
than just the visual subsystem, as is the case when text is used
to describe visuals.

The Contiguity Principle
When designing instruction materials or Web-based instruc
tion in which bandwidth precludes the use of audio, graphics
must be explained by text. In these situations, a number of
researchers have shown that integrating the text into the graph
ic is better than separating the text. For example, if demon
strating a geometry problem solution in text, Sweller et al 18
found that an integrated version, in which the problem steps
are placed into the geometry illustration, produced better
learning than the same steps placed underneath the illustration.
Mayer 17 found similar results with placement of text adjacent
to or distant from illustrations in multimedia lessons. From
comparisons in 5 experiments, Mayer found a median gain in
learning of 68%, with an effect size of 1.12 for lessons that
integrated text into illustrations. Less mental effort is involved
in integration of pictures and text when they are placed phys
ically close to each other on the page or screen. Mayer referred
to this as the contiguity principle of instruction.

Lesson Size and Practice Distribution
To avoid overload, lesson length or the topic size within
lessons should be adjusted based on the background of the
audience and the technical difficulty of the material. Novices
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Definition

Example

Unique, specific data or ob
ject.
A category or class of ob
jects or events that can
be defined.
A flow of events in a physi
cal, business, or mechan
ical system.
A task that is performed the
same way each time.
A task that requires judge
ment when performed. A
cause-effect relationship.

Normal heart rate is 72
beats/minute.
Differentiation of particu
lar injuries.
How blood circulates
through the heart and
lungs.
How to take a blood
pressure.
Designing and progress
ing a rehabilitation
program.

learning relatively technical content profit from shorter les
sons. Additionally, many studies have shown that regularly
spaced practice exercises yield better learning than the same
amount of practice completed all at once. According to the
National Research Council, "the so-called spacing effect—that
practice sessions spaced in time are superior to massed prac
tices in terms of long-term retention—is one of the most re
liable phenomena in human experimental psychology. The ef
fect is robust and appears to hold for verbal materials of all
types as well as for motor skills." 19 For example, consider 2
groups that study the same material and practice for the same
length of time (ie, four 20-minute segments). One group
spreads its practice over 2 days (morning and afternoon), while
the second group practices all at once on the same day. The
group with a distributed practice schedule has consistently bet
ter long-term retention than the group that practiced only once.
This effect is observed only with delayed testing, not on im
mediate measures of knowledge. Based on cognitive-load the
ory, it is likely that spaced practice clears the limited capacity
of working memory more frequently, freeing it for additional
new information.

Worked Examples
In courses that teach problem solving, such as mathematics,
time is saved and learning is improved when learners study
worked examples in lieu of working all the problems them
selves.20 Controlled experiments showed that it is best to in
tersperse practice problems with worked examples. 21 For ex
ample, rather than work out 12 problems themselves, the
learners study 2 worked examples and then solve a third them
selves, followed by studying 2 more worked examples, and so
on. The advantage of worked examples decreases as the learn
ers gain more experience in the domain being trained. 22
Worked examples in athletic training can take the form of case
studies in which the solution process is described for the stu
dent along with an explanation of the thought process. These
worked case studies are followed by several examples in
which the student must reach a correct conclusion.
The examples we have summarized represent a number of
instructional techniques that improve learning by managing
cognitive load. Novice learners in particular need such instruc
tional support to help them use the limited resources of their
working memory effectively.
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Systems JDataj Hypothesis

Environment Tutor

Help

Quit!

Case History

IContentsl I History
Flail. Exhibiting
abnormal or
paradoxical mobility,
As flail joint or flail
chest.

Your patient is a 27 year old male
(weight 70kg) involved in a motor
vehicle accident. He has suffered
severe chest and facial injuries. These
include a flail chest, a right
hemopneumothorax. a right pulmonary
contusion, and a right orbital fracture.
Upon admission to the SICU the patient
had a right chest tube, two large bore
peripheral IVs, and a nasogastric tube.
He was intubated and mechanically
ventilated. During the first 12 hours in
SICU the patient required several
boluses of ringer's lactate to maintain
his systolic BP above 20 mmhg and
his urine output above 40cc/hr. He
also received 4 units of packed red
blood cells.
During the past 8 hrs your patient's
blood gases have deteriorated. The
recent CXR shows a new onset of
diffuse infiltrates. A thermodilution
catheter has just been inserted.

Body System Under Assessment

Cardiovascular
Vent

Monitor

BP

Patient Records
Tool Kit

Pharmacy

Nutrition

Elimination

Hydration

Drainage

Consultation

Reference

Solution Comparison
Solution Trace

Figure 4. Course interface designed to teach the decision-making process to intensive-care nurses. Reprinted with permission. 12

PROMOTING ENCODING INTO
LONG-TERM MEMORY

The reason for managing cognitive load is to free limited
working-memory capacity for the kind of processing that fa
cilitates encoding into long-term memory. Although some
learners are good at spontaneously processing new informa
tion, many lack this skill and benefit from processing support
in the instruction. One important way to support encoding is
to include overt processing opportunities during the instruction
in the form of practice exercises, including case studies, group
projects, and short-answer exercises. As discussed earlier, it is
important to schedule these at frequent intervals and, to max
imize transfer, to incorporate as many cues for the work tasks
as possible.
Practice for Near- and Far-Transfer Tasks
We distinguish 2 types of tasks performed by athletic train
ers: procedural tasks (near transfer) and principle tasks (far
transfer). Procedural-task practice is the easiest to plan, al
though its implementation requires job tools and resources. For
example, if teaching novice athletic training students how to
take blood-pressure measurements, you would list the proce
dural steps, provide a demonstration, and have the students
follow the procedures using actual tools. Additionally, you
would use a similar method to teach the near-transfer steps for
auscultation of the lungs in our job-analysis example.
Because there is no one correct way to perform far-transfer
tasks, arranging appropriate practice requires greater creativity.
Research has shown that to build the robust schemas needed
for far-transfer tasks, learners need opportunities to study sev
eral problems whose solutions are based on the same princi
ples but whose surface features differ. 23 For example, students
can be given case studies that deal with evaluating a conscious

athlete with a head injury. In each case, signs and symptoms
can be changed to give the students different perspectives that
may occur with a given injury. The goal is to help learners
build a mental model to apply to the many diverse professional
situations they will encounter. Typically, some form of case
study or simulation is used. If possible, learners should work
in groups and prepare solutions to be presented to the class.
The instructor can facilitate discussions of the tradeoffs in the
different solutions reported. For instance, if 4 groups of stu
dents are given the same case study for rehabilitation after an
elbow injury, the 4 different approaches to the treatment plan
allow students to see different perspectives. The instructor
could use class time to facilitate a discussion around the trade
offs of each. In more complex instructional environments, sim
ulation using multimedia or simulators allows the learners to
try out their solutions and learn from the results.
To illustrate this approach, we describe multimedia instruc
tion developed to help intensive-care nurses assess patients and
take appropriate actions. Based on the cognitive task analysis
for intensive-care nurses we described earlier, the research
team developed a multimedia lesson in which nurses solve a
variety of patient cases. Figure 4 illustrates the course interface
designed to teach the decision-making processes derived from
the job-analysis assessment. 12
The students are given the case study shown in the center
of the screen. They are provided with buttons that allow them
to take various actions, such as checking vital signs, perform
ing tests, or administering medications. As they collect patient
data, they can select from a menu list of hypotheses. The sys
tem records the students' solution actions, which can be com
pared with experts' solution actions at any time. Although this
system has yet to be evaluated, with an instructional system
designed along similar lines to teach troubleshooting of elec
tric equipment, learners spending 25 hours in instruction
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Use

Remember

State Facts

Identify a new
instance;
Discrimination

Solve a problem;
Make a prediction

Perform a task

Perform a task;
Solve a problem

State Definition

Describe the Stages

List the Steps

List the Guidelines

0)
D

Q.
0)
O

c

0)
O

O
O

o

CL

Figure 5. The content-performance matrix.

gained the expertise of 4-year practitioners. 24 Although this
seems like magic, most of this acceleration of expertise is due
to time compression of experience through simulations. Twen
ty-five hours in the tutorial provides the equivalent of 4 years
of experience on the job, with the advantage of learning in a
structured progression of case exercises. While there are some
written simulations available for athletic training students, they
are more linear in nature and do not contain the robustness of
other simulation products available in medicine or business.

Practice for Supporting Knowledge
We previously summarized our version of Merrill's com
ponent display theory. 13- 14 In addition to the main job tasks
that are either procedures or principles, lessons must also teach
associated knowledge, including facts, concepts, and process
es. Figure 5 illustrates these 5 content types at 2 levels of
performance. The "remember" level requires recall of the
content. The "use" level requires application of the content.
We recommend that instructional exercises be written at the
"use" level because the rehearsals prompted by use involve
practices similar to those required on the job. Therefore, they
build more transferable knowledge in long-term memory. For
instance, when learning how to take a blood-pressure mea
surement, the student can practice either by listing the steps
to take a measurement or by actually taking one. Clearly, per
forming the task yields better learning than describing how to
perform it.
To practice concepts at the "use" level, we recommend ex
ercises that promote discrimination of new concepts. Rather
than giving a definition of a concept, the learner identifies an
instance of one not previously seen. For example, upon hear
ing tapes of lung sounds, the learner identifies normal lung
sounds, or given several photographs of different injuries that
all have similar characteristics, the student identifies the re
quested injury and explains why the photograph is correct. To
practice processes, the instruction should include some kind
of case or exercise that requires the learner to solve a problem
or make a prediction based on that process or a malfunction
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of that process. For instance, if one is teaching the therapeutic
effects of moist heat, the student should be able to explain the
normal physiologic processes before the application of the heat
to the area and how the normal physiologic processes change
as a result of heat being applied and predict what will happen
and explain the physiologic rationale if the heat is applied to
an acute injury.
Notice on the content-performance matrix (Figure 5) that
the cell for "facts" at the use level is blocked out. This is
because there are no ways to process facts at the use level;
they can only be memorized. Because human memory is poor,
we recommend that factual information be placed on a learn
ing aid and used in conjunction with the task that would re
quire it. For example, in auscultation of the lungs, the stetho
scope placement could be indicated with a diagram. Over a
period of time, the student would no longer need the learning
aid as the landmarks become encoded into long-term memory
through repetition.
In some cases, however, factual information must be ac
cessed quickly and a working aid is inappropriate. This is often
true in safety-critical situations requiring an immediate re
sponse. In these situations, drill and practice are needed to
automate the skill in long-term memory. We know any skill
practiced for hundreds of times becomes "hard wired," or
automated, in long-term memory. Once automated, a skill does
not require the resources of working memory. In most cases,
automation occurs naturally during job-task repetitions, yet
sometimes it must be achieved during instruction because the
real world requires a fast and accurate response. In these cases,
drill and practice must occur over many hundreds of trials.
This is particularly true for low-frequency, high-risk situations
the athletic trainer may encounter. Some examples from ath
letic training include assessment of an unconscious athlete,
determining the need for and performing rescue breathing and
cardiopulmonary resuscitation, and other emergency situa
tions.
We suggest that instruction for professionals such as athletic
trainers should use instructional methods that support human
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learning processes, including attention, management of cog
nitive load, rehearsal in working memory, and retrieval of new
knowledge from long-term memory. Educational psychology
research in the past 15 years has provided many principles for
designing instruction that mediates these processes. We rec
ommend the use of the instructional taxonomy called the con
tent-performance matrix to define job content as fact, concept,
process, procedure, or principle. Our goal was not to provide
an exhaustive accounting of the many diverse learning meth
ods associated with cognitive processes or with the contentperformance matrix; rather, we provide an overview of these
methods and references for those interested in further reading.
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Educational Research
Denise L. Wiksten
"Those who know why will follow those who know how." I give this quote to my students on the first day of their
therapeutic modalities class. As a profession, we have grown tremendously over the last several decades, particularly in
the area of clinical research. Our scientific inquiry into the clinical application of athletic training has led to new practice
and theory. Thus, it is only natural that our professional quest evolve to include educational research, as has been the
case in other disciplines. The medical field, being highly clinical and scientifically based, has forged a path in medical
education research. Pedagogy has become quite prolific in its educational research inquiry. As we become better clinicians,
so must we strive to better educate our students. The purpose of the manuscripts in this section is to provide insight into
potential areas of educational research in athletic training and also show the gaps that require further study.
In the first article, Turocy provides an overview of the types of educational research that have been conducted in our
profession, highlighting the gaps in our current level of inquiry. The intent of this article is not to provide an overview of how
educational research can be applied to the athletic training profession but rather to "help educators identify areas within athletic
training education that require further validation and to provide both educators and clinicians with insight into the current
validated educational practices that may be appropriate to incorporate into educational settings or practice."
The manuscript by Pitney and Parker expands on a previous article 1 regarding the application of qualitative research in
athletic training. As educators, we recognize a place for qualitative research in our profession. The qualitative approaches
introduced in this manuscript will aid educators in asking the right questions and provide them with direction in setting out on
a solid path of inquiry.
Turocy's article on survey research is also intended to introduce a research technique that will aid investigators in developing
a study based on sound design principles. The purpose of survey research is to "[allow] an investigator to get a 'snapshot' of
what is happening at a given time or situation and then [allow] the investigator to determine how that snapshot influences
other behaviors or situations."
As mentioned by Harrelson in his commentary, we must look outside our profession and learn what other professionals like
us are doing to educate their students. Although we should not set out to reinvent the wheel, we do need to ensure that our
educational practices constitute a sound, valid approach for athletic training students. Therefore, we must strive to set out on
our own journey of inquiry. The educational practices infused into our curricula cannot be accepted without study and question.
I encourage you to step outside the box, refer to other disciplines for insight, and commit to testing new theories and educational
practices.
Allow me to provide some examples of scholarship in other disciplines that we might consider for our own research agendas:
1. Service-learning research. Service learning is a pedagogic approach that has been incorporated into physical education
teaching. It is an educational process in which students learn and develop skills through active participation in organized
service experiences that meet community needs.2
2. Action research. Action research is designed to provide educators with the opportunities to reflect on and assess their
teaching methods. It begins with exploring and testing new ideas, methods, and materials. Researchers then share feedback
with fellow educators involved with the program in question, and they make decisions about how the program's curriculum,
instruction, and assessment plans might be improved. Action research has the potential to generate genuine and sustained
improvements in educational programs. 3
I have also listed a few other resources for your reference as you consider stepping outside the box to validate our educational
practices in athletic training.
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Objective: To provide an overview of the limited amount of
peer-reviewed literature on athletic training education that has
been published in athletic training journals. Publications that re
lated specifically to the development of evaluation tools or spe
cific addenda to the required athletic training curriculum were
not included.
Background: As education reform continues to unfold in ath
letic training, it is important for all certified athletic trainers to
understand the research that undergirds the educational prac
tices in athletic training. Many of the profession's educational
practices have been taken from standards and methods devel
oped by the discipline of education, with very little validation for
applicability to the discipline of athletic training. A very limited
number of comprehensive scientific investigations of the edu
cational standards and practices in athletic training education
have been carried out; however, for more research to be con
ducted, it is essential that the currently available research be
reviewed.
Description: The summaries of athletic training educational
research in this article include the topics of learning styles, fa

cilitation of learning and professional development, instructional
methods, clinical instruction and supervision, predictors of suc
cess on the National Athletic Trainers' Association Board of
Certification certification examination, program administration,
and continuing education. The amount of research in athletic
training education is limited when compared with the amount
and quality of educational research available in other profes
sions, such as medicine, nursing, dentistry, physical therapy,
and occupational therapy. In this article, I attempt to describe
the existing literature and identify what is needed to expand the
breadth and depth of research in athletic training education.
Clinical Advantages: This article is intended to help edu
cators identify areas within athletic training education that re
quire further validation and to provide both educators and cli
nicians with insight into the current validated educational
practices that may be appropriate to incorporate into educa
tional settings or practice.
Key Words: learning styles, professional development, in
structional methods, clinical instruction, clinical supervision,
predictors of success, administration, continuing education
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required athletic training curriculum were not included but
may be located in 2 national databases: Health and Psychosocial Instruments (HaPI) 1 and the Mental Measurements
Yearbook2 electronic databases.

any of today's professional-education practices have
been adapted from standards and practices investi
gated generally in education, with very little inves
tigation into or validation for applicability to the discipline of
athletic training. Although research in athletic training edu
cation has evolved and proliferated during the past 15 years,
the breadth and depth of that research still is very limited.
Several of the studies found in this body of literature have
used very limited samples from just a few institutions inter
ested in collecting data on specific topics. The topics of the
research range from learning styles and teaching methods to
passing the National Athletic Trainers' Association Board of
Certification (NATABOC) certification examination and con
tinuing education.
As education reform in athletic training continues to unfold,
it is important for all certified athletic trainers to understand
the research that undergirds the educational practices in ath
letic training and to continue the investigation of educational
theory as it relates to athletic training education. My intent is
to provide an overview of the peer-reviewed literature in ath
letic training education that has been published in athletic
training journals. Publications that related specifically to the
development of evaluation tools or specific addenda to the
S-162

LEARNING

Learning is the goal of all educational programs, and un
derstanding how athletic training students learn is essential.
Athletic training students have been identified in one study as
independent learners who learn best from experience and selfinvolvement. 3 Appropriate supervision allows students to have
a sense of autonomy, as students become more accomplished
when they have a sense of working or learning alone. Al
though these students valued others' opinions, their own opin
ions were most important to them. They also required a variety
of stimuli to learn and were able to learn best kinesthetically
when they touched and manipulated the learning materials. 3
These students preferred written examinations to oral exami
nations, with most of their study time devoted to reading.
Draper3 recommended that, based upon these findings, athletic
training instruction should incorporate more "hands-on" ac
tivities that promote active participation. He also proposed as-
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signing reports, take-home assignments, and research projects
to maximize the students' ability to learn independently. Last
ly, to enhance the students' overall successes, he recommend
ed that the students improve their overall reading comprehen
sion, because most of their study time was spent reading. 3
Athletic training students' learning styles have been iden
tified using the Kolb Learning Style Inventory4 as primarily
assimilators and convergers. 5"7 Assimilators grasp the larger
concept and are able to assimilate diverse data into an inte
grated whole. They are less likely to focus on the practical
application of ideas and are more interested in the soundness
of the ideas or theories themselves.4 Convergers are good at
problem solving and learn best through active experimenta
tion. When these learners are presented with new learning op
portunities, they move quickly to find the one correct answer.4
All of the works in this area support the concept that some
athletic training students also portrayed accommodating learn
ing styles,5"7 but the extent to which that attribute was por
trayed varied among studies. Accommodators enjoy hands-on
and new or challenging experiences. These learners tend to act
on "gut" feeling rather than logical analysis; they like to con
centrate on doing tasks and having new experiences.4
Coker5 observed that learning styles shifted based on the
learning setting. The assimilator learning style was most com
monly displayed when students were in the classroom setting,
with only 15% of their learning coming from their use of the
convergent style. In the clinical setting, the convergent (42%)
and accommodating (31%) styles were demonstrated in similar
amounts.5 Brower et al6 noted that learning styles should be
assessed when students enter an athletic training educational
program (ATEP) to not only make students and faculty more
aware of how students learn but also to sensitize students to
potential weaknesses they may have for learning in a particular
genre. 6
Other researchers have identified both internal and external
factors that may influence student learning. Harrelson et al8
observed that undergraduate athletic training students learned
best in well-lit learning environments. These students also
demonstrated a preference for learning in the afternoon, and
the authors expressed concern that this preference may affect
clinical education, which occurs primarily in the afternoons. 8
Stilger et al9 identified both academic and financial concerns
as producing the greatest amount of stress in athletic training
students, and those stresses affected learning. Stress levels
fluctuated throughout the year, with midterm and final exam
inations marking the most stressful times. 9
Researchers in this area of athletic training education iden
tified learning styles and some of the general needs of athletic
training students based only on one learning style inventory.
They also suggested further investigation into the development
and assessment of instructional methods that could enhance
student learning. Future research in this area also could include
more investigations of this learning style or learning styles
based on other paradigms. For those interested in pursuing this
investigative tract, several scientific investigations of learning
styles in nursing have been published and may serve as models
for future studies of learning styles in athletic training.
FACILITATING LEARNING AND PROFESSIONAL
DEVELOPMENT: CRITICAL THINKING

Learning and professional development in athletic training
students can be facilitated in many ways. Students making the

transition to entry-level professional must develop more ad
vanced learning skills that incorporate critical thinking. Criti
cal thinking integrates a hierarchy of learning behaviors into
more abstract and complex learning. 10 When using critical
thinking, students are required to recall and comprehend
knowledge, then apply that knowledge to specific and concrete
situations. Once students understand those applications, they
are asked to analyze how situations can be compared and con
trasted with other situations, recognizing relationships and or
ganizational principles. The last step in developing critical
thinking is to synthesize the learning to other learning. This
method of learning requires students to skillfully apply the
knowledge and experiences they have acquired in making dis
criminating judgments and evaluations. 10
By increasing the expectations for critical thinking, students
were able to analyze and synthesize situations and to evaluate
criteria to improve the quality of skills. 10 Fuller 10 found that
athletic training educators attempted to foster more critical
thinking, as demonstrated through the development of learning
objectives that stressed critical thinking; however, only 14%
of all examination questions required students to use critical
thinking. Educators also attempted to promote critical-thinking
skills through written course assignments, such as research pa
pers and case studies, with the expectations for critical-think
ing skills increasing as students progress through their edu
cation. 10
Portfolio development is one example of the promotion of
critical thinking through written works. Portfolios include a
collection of materials representing documented evidence of
the scope and progress of the students' learning." As part of
portfolio development, students are asked to convert docu
ments into evidence of their learning, articulating the precise
thinking about how the documents assisted in learning. They
are encouraged to compare recent and earlier documented ev
idence placed in the portfolio, bridging the gap between theory
and practice. ' '
Because critical-thinking skills are the essence of profes
sional practice, this area of educational research is critical to
the continued development of athletic training professionals.
Future research could include analysis of the effectiveness of
current practices and the development and assessment of new
methods to improve critical thinking in athletic training stu
dents. Many of the other health care professions already have
performed these types of investigations, including nursing and
occupational therapy. These studies may provide a foundation
for similar validation processes in athletic training education.
INSTRUCTIONAL METHODS: TECHNOLOGY

During the 1990s, a number of investigations focused on
the use of technology to develop learning. 12" 18 Many athletic
training educators were found to be interested in incorporating
computer-based instruction into their academic programs, 12
and many programs already used computer-based instruction
at the undergraduate level as an adjunct to other forms of
instruction. 12- 13 Two unique types of computer-based instruc
tion were examined: computer-assisted instruction, which gen
erally consisted of only text materials, and an interactive ath
letic training educational curriculum (IATEC) computer
program, which incorporated multimedia technology. 14 The
IATEC yielded learning effects 14" 18 ; however, these effects
were not sufficient to validate using the IATEC alone without
other instructional methods. 14 The application of learning on
Journal of Athletic Training
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an oral practical examination was similar between traditional
and IATEC methods. 14- 17 The application of learning to writ
ten examinations was less for the IATEC method as compared
with the traditional lecture method of instruction, but IATEC
did demonstrate a learning effect on the written examination. 14
Investigators in this area noted the great need for further
research in this area, including the identification of factors that
influence the effectiveness of computer-based instruction and
the identification of content areas in which computer-based
instruction could be most effective. Fincher and Wright 12 not
ed that it may be important to identify the type of students
who could benefit most by the use of computer instruction.
Other research recommendations included further validating
the previous studies by incorporating a broader sample of stu
dents, incorporating full teaching units as opposed to single
lessons, and determining the ability of students to retain learn
ing gained through IATEC. 14 Similar peer-reviewed works in
the professions of dentistry, 19 medicine,20 and nursing21 may
assist athletic training educators in identifying other areas
within computer-based instruction for investigation.

Table 1. Standards for Acceptable Clinical-Education Settings26
1. An active and stimulating learning environment is available.
2. Students are required to meet specific objectives set by the edu
cational program and the individual student.
3. A variety of learning experiences is available to the student.
4. Clinical instructors practice legally and ethically.
5. Clinical-education-setting administration is interested in and sup
, : t ^s
portive of the athletic training education program.
6. Communication at the setting is effective and positive.
7. Staffing is adequate.
8. One clinical instructor is designated as responsible for coordinating
assignments and activities of the students in the clinical setting.
9. Clinical instructors are selected based on selection criteria.
10. Clinical instructors apply basic principles of teaching and learning
to their clinical-instruction work.
11. Clinical instructors are interested and active in professional asso
ciations.
12. Space is adequate for study, conferences, and treatment of the
athletes and patients.

tence in athletic training domains, and providing a professional
role model. 25 An important product of this work was the de
CLINICAL INSTRUCTION AND SUPERVISION
velopment and validation of the Athletic Training Supervisory
Clinical instruction is one of the foundations of athletic Skills Inventory (ATTSI),25 which could be used by educa
training education, and the role of the clinical instructor (CI) tional programs to evaluate the quality of supervision provided
in that education is vital. One study22 found that CIs spent by CIs.
The quality of clinical education and supervision often is
approximately 21 hours per week participating in clinical ed
ucation, and that amount of time was expected to increase with influenced by the quality of the clinical-education setting.
the evolution of educational reform. The CIs solicited enjoyed Weidner and Laurent26 identified 12 characteristics of an ac
teaching and valued the opportunity to be involved with the ceptable clinical-education setting, which include criteria for
process. They cited a sense of responsibility as their motiva the environment and the attributes of the CI (Table 1). Future
tion for clinical teaching.22 Clinical instructors with more than research suggestions in this area of CI effectiveness and su
6 years of experience found more time for clinical teaching pervision include comparing CI criteria with student success
than did those with less experience, and those with teaching (competence),23 identifying helpful teaching behaviors and
certifications felt more confident in their academic preparation methods for the teaching and evaluation of clinical skills, and
for the role than did nonteachers. Experienced teachers also identifying how students learn clinical skills. It was suggested
developed more diverse clinical-instruction activities than did that research include analysis of the effects of the environment,
those with no teacher preparation; however, the most common administration, and other personal factors on clinical instruc
clinical-instruction methods used by all CIs included athletic tion and student learning. 26 Examples of peer-reviewed pub
trainer-dominated methods such as lecture, telling, and pre lications on clinical instruction and CI effectiveness in the pro
fessions of nursing,27 physical therapy,28 and allied health
senting styles.22
Effective clinical instruction was also linked to the qualities education29 may provide other models for future research in
of the CI. Good CIs modeled the positive characteristics they athletic training.
expected from their students. They were involved with their
students, demonstrated good communication skills and a pos
Success on the National Athletic Trainers'
itive attitude, and served as mentors. They were clear and or
Association Board of Certification
ganized when working with students, provided good feedback,
Certification Examination
and emphasized problem solving in their demonstration of
Determining the students' success rate on the NATABOC
clinical skills. Good CIs consistently worked to improve their
own knowledge and skills. 23 The antithesis of a good CI was certification examination is one method to assess the overall
one who demonstrated negative characteristics. Negative CI learning achieved in an academic program. Students graduat
characteristics included treating students with disrespect, pro ing from ATEP programs had a higher first-time passing rate
viding negative feedback, and being unavailable to students. 24 on the examination than did non-ATEP program gradu
Regardless of the quality of clinical instruction, students are ates. 30-31 These students also outscored internship students on
supervised by CIs during clinical-education experiences. An each performance domain of the written examination30'32 and
dersen et al25 found that students believed they were adequate oral practical section of the examination. 32 Harrelson et al33
ly supervised during clinical education, and they were satisfied observed that no single criterion was predictive of overall suc
with the quality of the supervision they received. 25 The stu cess on the examination. They, like others, found that overall
dents and their CIs held the same perceptions of the quality grade point average (GPA) was most predictive of passing all
of clinical supervision based upon 6 categories of supervisory 3 sections of the examination,32'33 and students with higher
skills: providing information and technical support, fulfilling GPAs scored better on the written section of the examina
supervisory responsibilities, facilitating interpersonal com tion.3'30 A combination of overall GPA, athletic training GPA,
munication, fostering student autonomy, promoting compe- academic minor GPA, American College Testing (ACT) comS-164
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posite scores, and the number of semesters enrolled in the
university predicted success on the NATABOC certification
examination. 33
Other researchers found that certain criteria, once perceived
as affecting the quality of learning and, thus, the passing rate
on the examination, did not affect the outcomes. Little rela
tionship was found between learning styles3 or the acquisition
of clinical-experience hours in excess of 2000 and passing the
national examination. 3 '31 Other perceptions that students who
participated in more high-risk sport clinical assignments or had
specific sport experiences (such as football) were more likely
to pass the NATABOC certification examination were un
founded, as was the effect of past athletic training experienc
es. 31 However, those individuals with past allied health expe
rience were more likely to pass the written portion of the
examination than those without past experience. Older stu
dents were more likely to pass the practical portion of the
examination than younger students. 31 Findings from these
studies were used to validate the recent revision in the
NATABOC requirements from an hour-based model to a com
petency-based model.
Current research on the ability to predict outcomes on the
NATABOC certification examination has been comprehensive,
but future research into the effect of the new academic re
quirements on student examination success will be necessary
for the continued growth of the profession. Other outcomes,
such as employer satisfaction and correlation of learning to
future job requirements, also could be important.
PROGRAM ADMINISTRATION

The task of administering an ATEP is complicated and
varies greatly from program to program; however, some com
monalities have been identified in the athletic training litera
ture. One common consideration is the selection of students
into academic programs in athletic training. Generally, this
process involves either a direct admission to the program upon
entering as a freshman or a competitive second admissions
process. Both processes are designed to predict a student's
potential success based upon specified criteria. Admission cri
teria must be objective and verifiable as required by the current
Commission on Accreditation of Allied Health Education Pro
grams (CAAHEP) standards (section 1C I). 34 Most criteria in
volve an evaluation of GPA or some other type of standardized
tests.
For those students admitted directly into the athletic training
program as freshmen, Platt et al35 found that high school GPA
was most predictive of college or program GPA. Scores on
the Scholastic Aptitude Test (SAT) did not predict student ac
ademic success in athletic training programs. 35 Keskula et al 36
reported similar findings in graduate athletic training admis
sions. Undergraduate GPA was predictive of graduate GPA,
accounting for 34% of the variance in scores. Standardized
tests (eg, Graduate Record Examinations) were not predic
tive. 36 Future research in this area could include an analysis
of program admissions requirements and the ability of those
criteria to predict student academic and clinical success.
The selection of students into an academic program often
falls to the program director. This administrative portion of the
program director's responsibilities has become much more im
portant in the last 13 years. 37'38 In 1987, research/publishing
and teaching were found to be the most important responsi
bilities of undergraduate program directors, with graduate pro-

Table 2. Perceived Needs to Pursue Continuing Education40
1. Rapidly changing knowledge in the field of athletic training.
2. Increased diversity in the employment settings of athletic trainers.
3. Restructuring of the professional-preparation requirements for stu
dents.
4. Influence of technology on assessment and treatment.
5. Changing health care system.

gram directors ranking research/publication as the most im
portant responsibility. 38 However, in 200 1, teaching and
administration were recognized as the most important respon
sibilities of undergraduate program directors, and scholarship
was ranked least important. 37 It must be noted, however, that
the level of importance of responsibilities delineated in these
2 studies continued to be the antithesis of the promotion and
tenure guidelines37 '38 that require most faculty to excel in both
teaching and scholarship. Starkey and Ingersoll 39 identified the
amount of scholarly productivity as consistent with academic
rank and not necessarily affected by educational degree. Pro
gram directors included more doctoral-trained faculty with
more years of experience as certified athletic trainers and more
years working as a program director. 37 They had fewer clinical
and clinical-instruction responsibilities than in past years and
carried more academic responsibilities. 37 These new respon
sibilities made program directors more eligible for elevation
in academic rank and, subsequently, more accountable to ac
ademic tenure and promotion standards. The future research
in this area could include an analysis of the success of program
directors in achieving promotion and tenure and the effect of
these standards on the evolving group of the certified athletic
trainers who are assuming more full-time academic appoint
ments other than as program directors.
CONTINUING EDUCATION

Continuing education is one way for those professionals in
volved in athletic training education to stay current and con
tinually improve their clinical skills. Several factors were iden
tified as contributing to this need for continuing education.
These factors, identified by Cuppett40 (Table 2), address the
needs of every certified athletic trainer involved in an ATEP.
The continuing-education topics most identified and of interest
to certified athletic trainers included organization and admin
istration, rehabilitation, and counseling and guidance.41 '42 Oth
er, less traditional topics included time management, legal is
sues, promotion and marketing, and the provision of care and
management of the business associated with the "nontraditional" athlete. Surveys of certified athletic trainers revealed
that most desired more breadth and depth in continuing-edu
cation presentations.41 These findings have been the basis for
several changes in the structure and composition of the na
tional symposia program.
It was suggested that more alternative avenues for continu
ing education be considered to address the certified athletic
trainer's adult learning needs. These alternatives included such
topics as workplace self-directed learning.43 Other adult learn
ing needs included identifying the learning needs, then in
volving the learners in the setting of learning goals and ob
jectives. It was also suggested that the developed programs
implement particular learning strategies that were specifically
based upon the goals and objectives established by the
group.43 These activities also included more small-group disJournal of Athletic Training
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Table 3. Continuing-Education Needs by Practice Domain40
Domain
1. Prevention

2. Recognition, Evaluation,
Immediate Care

3. Rehabilitation, Recondi
tioning (area of highest
perceived need)

4. Health Care Administra
tion (area of least per
ceived need)
5. Professional Develop
ment, Responsibility

Continuing-Education Needs
Identification of physical conditions pre
disposing athletes to increased risk
of injuries or illness (preseason
screening, nutrition, normal anatomy
and physiology)
Special tests for injured areas, appro
priate course of action, and selec
tion/application of emergency equip
ment
Construction of rehabilitation programs,
identification of injury/illness status,
functional testing and measurement,
selection of appropriate rehabilitation
equipment, techniques, and thera
peutic modalities
Development of emergency plans, re
ferrals, management of injuries/ill
nesses, athletic training business (in
surance, billing for service, liability)
Professional development, communica
tion skills, research, public relations

cussions and hands-on opportunities.41 Cuppett40 recently
identified 5 areas, one for each domain of practice, that cer
tified athletic trainers most wanted covered in a continuing
education program (Table 3).
CONCLUSIONS

The purpose of this article is to provide certified athletic
trainers with an overview of the research in athletic training
education that has been published in athletic training journals.
It is not intended to be a critical review of all literature in
these topic areas. As education reform continues to unfold in
athletic training, it is important for all certified athletic trainers
to be knowledgeable about the available research, to under
stand the need to conduct more comprehensive research on
these educational standards and practices with broader samples
of subjects, and to publish the results in refereed journals.
Young investigators should be encouraged to publish the re
sults of master's theses and doctoral dissertations to further
strengthen the science that undergirds the practices of athletic
training education. Experienced investigators should be en
couraged to begin to examine the new educational standards
and criteria to determine the validity of using those standards
to educate future athletic training professionals. The future of
athletic training education depends upon the future of research
in athletic training education.
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Objective: To explain the ethnographic, phenomenologic,
and grounded theory approaches to qualitative research and to
describe how these approaches can be applied to contempo
rary topics related to athletic training education.
Background: Athletic training education has recently expe
rienced an increase in the use of qualitative methods, and var
ious qualitative approaches are viable for answering many
questions related to athletic training education. Ethnography fo
cuses on describing a culture or subculture. Phenomenology
focuses on the meaning of lived human experience. Grounded
theory focuses on developing theory related to social process
es. Each approach is contextual and attempts to facilitate in
sight and understanding related to the human condition.
Description: We provide an in-depth discussion of each of
the selected qualitative approaches and explain the focus and
unique data-collection and data-analysis strategies and identify

T

he profession of athletic training has recently witnessed
an increased use of qualitative methods to answer re
search questions pertaining to both educational and pro
fessional development issues.'~3 Although qualitative research
methods generally share similar tenets and strategies,4"5 a va
riety of approaches is available. The ideal approach depends
on the specific research questions posed and the purpose of
the study.
As research in athletic training is continually expanded to
form a considerable knowledge base, we are likely to witness
the application of many forms of qualitative inquiry, necessi
tating that we fully understand the various approaches and
research applications. Our purpose, therefore, is twofold. We
will first provide an explanation of the 3 most commonly used
approaches to qualitative research, specifically ethnography,
phenomenology, and grounded theory. 6 Second, we will give
practical examples illustrating how a qualitative researcher
might select and apply each approach to a specific research
issue associated with athletic training. In order to provide read
ers with the necessary information and context, we have tried
to tailor our examples to topics covered in this issue of the
journal: clinical decision making and technology.
QUALITATIVE APPROACHES

A great number of qualitative approaches exist, including
ethnography, phenomenology, grounded theory, hermeneutics,
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the distinctive outcomes of each approach. Each research ap
proach has a distinct purpose, and the specific application is
driven by the questions asked. We also identify questions that
are amenable to a specific method.
Applications: To better understand the interactive nature of
education and learning, athletic training researchers are begin
ning to ask questions that require information to be gathered
about meaning, contexts, culture, and processes. Such ques
tions are best answered through the use of qualitative research
methods that most commonly include ethnography, phenome
nology, and grounded theory. In order for athletic training pro
fessionals to gain the most from the research conducted, it is
essential that they have an understanding of the theoretic un
derpinnings of these methods and when each should be used.
Key Words: qualitative methodology, ethnography, phenom
enology, grounded theory

case studies, biography, ethology, ethnomethodology, historical,
and phenomenography, just to name a few. Although the ap
proaches may share common principles of qualitative inquiry,
each is somewhat unique (Table) with respect to the central
purpose of the study,21 data-collection and data-analysis strat
egies, and the outcome or end product that is derived. 22
Ethnography
Ethnography has been identified as both a research product
(ie, the written account of a culture) and a research process. 7
Like grounded theory, ethnography corresponds to the theo
retic requirements of symbolic interactionism23 and is based
on social anthropology, which traditionally investigated small
communities, although contemporary ethnography is applica
ble to any social research in everyday settings. 8 As a research
approach, ethnography focuses on describing and interpreting
the beliefs, values, norms, and practices of cultures such as
organizations, institutions, and communities. 10'24 As such, eth
nographers are interested in life ways or patterns of behavior
within a culture or subculture,25 and the product of ethnog
raphy is a thick, rich description of a cultural setting.
Examples of athletic training-related research questions that
suggest an ethnographic approach include, "What are the cul
tural influences that affect the professional development of cer
tified athletic trainers in the high school setting?" and "What
is the athletic trainer's role in an inner-city high school envi-
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A Comparison of Ethnography, Phenomenology, and Grounded Theory Qualitative Research Approaches
Ethnography

Phenomenology

Purpose

Research process and product7
Based on anthropology8
Identify and explain cultural settings8

Philosophy and research approach 12
Examines meaning of human experi
ence 13

Identify and explain social processes 16
Based on symbolic interactionism 171B

Data collection

Participant observations and pro
longed field work8
May include conversations, docu
ments, pictures, memos, etc

In-depth individual or group inter
views 14

Participant interviews 19
Sometimes observations 19

Data analysis

Varied and may include grounded
theory9
Symbols organized into domains
Generate taxonomy to identify struc
tures in the culture9

Gain sense of whole phenomenon by
rereading transcripts and listening
to interviews 14
Identify "meaning units" 14
Transform language 14
Synthesize 14

Open coding: identify units of data
and organize into categories and
subcategories"5
Axial coding: make connections be
tween and among categories 16
Selective coding: identify central cate
gory to explain phenomenon 16

Outcomes

Rich description of culture and pat
terns of behavior9-11
May generate theory 10

Exhaustive description of meaning 1

Theory generation 16'20

ronment?" Although not a recent account, Field 11 provided a
good example of an ethnographic study in the health profes
sions. Field specifically examined the beliefs and behaviors of
nurses by investigating and describing their perspectives and
how the work culture influenced them.
Ethnographic data-collection strategies fundamentally in
volve participant observation and prolonged fieldwork, but the
extensive data collection involved in most ethnographies ex
ceeds participant observation alone; ethnographers literally im
merse themselves in the day-to-day activities and lives of the
participants. Ethnographic data-collection strategies vary a
great deal and tend to emerge over the course of a study. That
is, a researcher maintains flexibility in the research design in
order to employ the necessary variety of data-collection pro
cedures to understand a specific culture. For this reason, eth
nographers may traditionally focus on participant observa
tions, then choose to use interviews, conversations, and
surveys and collect artifacts such as memos, pictures, videos,
etc, to describe a culture. Ethnographers often rely on specific
individuals (gatekeepers) to help them gain access to the re
search site.
While many forms of data analysis are used by ethnogra
phers,21 ethnographic data analysis often involves examining
transcriptions from interviews, text from field notes, or obser
vational summaries to create domains.25 Domains are com
posed of symbols, which are pieces of information, objects,
ideas, or events that have specific meaning to those in a given
culture. 9 Once an ethnographer has identified domains, he or
she generates a taxonomy to classify information and identify
structures in the culture being studied. 9 However, ethnogra
phers do not limit themselves to this single data-analysis strat
egy. In fact, ethnographers may also use the grounded theory
approach to organize and analyze their qualitative data. In ad
dition, ethnographers commonly use quantitative data to un
derstand various cultures. For example, in order to understand
the extent to which a particular cultural group exhibited spe
cific behaviors, an ethnographer would likely organize a ma
trix or coding sheet to record each time the behavior was wit
nessed.

Grounded Theory

Phenomenology
Phenomenology is both a philosophy and a qualitative re
search approach. As a philosophy, phenomenology is based on
the initial work of Husserl, which was later extended by Hei
degger and Merleau-Ponty. 12- 13 Husserl posited that experi
ence is the basis of knowledge; phenomenology, therefore, has
its hallmark in attempting to examine the meaning of human
experience26 and describing the human life world. 15 The con
text of the life world includes not only one's social and phys
ical surroundings but also one's emotional, historical, and pro
fessional world, where meaning is created. 13 As a qualitative
research approach, phenomenology focuses on human action,
experience, life world, and consciousness in order to under
stand the meaning a particular phenomenon has for that indi
vidual or group. 14
Examples of athletic training-related research questions that
suggest a phenomenologic investigation include, "How do
nontraditional students experience clinical education with Ap
proved Clinical Instructors who are substantially younger than
themselves?" and "How do athletic training students experi
ence student-centered learning in a clinical setting?" Kosowski27 offered an example of a phenomenologic investigation in
the health professions. Her work examined how nursing stu
dents learn or experience professional nurse caring in the clin
ical context of nursing education.
Phenomenologic researchers often "bracket" their previous
thoughts and experiences about the phenomenon. Bracketing
involves thoroughly examining and then suspending one's be
liefs so that a description about the phenomenon is not con
taminated with the researcher's bias. 28 Put another way, Munhall28 stated that the aim of bracketing is to "set aside our
own beliefs for a period of time so that we can 'hear' and
'see,' as undisturbed as possible by our own knowing." In
traditional research reports, bracketing is accomplished in 3
ways. First, the author fully explains the basis for the study.
Second, he or she identifies any presumptions about a phe
nomenon based on his or her previous experiences. Third, as
sumptions about phenomenology itself are disclosed. Brack
eting allows researchers to be open to understand themselves
and the participants as 2 distinctive beings and, ultimately, to
Journal of Athletic Training
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discover perspectives about the phenomenon under investiga
tion. 28
Data-collection strategies for phenomenologic research of
ten focus on in-depth interviewing of individuals so their ex
periences, and the meaning they give to the experiences, are
shared. To ensure the richness of data, multiple and lengthy
interviews are often conducted with participants. Moreover,
many phenomenologic investigators interview individuals who
have experienced a given phenomenon in groups. Interviews
are transcribed in preparation for data analysis.
Giorgi 14 identified 4 primary steps in phenomenologic data
analysis. First, a sense of the whole phenomenon must be ob
tained. Second, the data from the interviews must be discrim
inated into meaning units, or smaller portions of data relating
to the phenomenon. Third, the researcher transforms the par
ticipants' language with an emphasis on the phenomenon.
Fourth, the researcher synthesizes the transformed meaning
units into a consistent statement of the phenomenon's struc
ture.
A sense of the whole phenomenon is obtained by reading
and rereading transcripts, listening to audio recordings of in
terviews, and gaining a "sensitivity to the entire transcription
from the participant's interview." 25 Meaning units are discrim
inated by examining the transcripts and identifying or speci
fying statements related to the phenomenon. Meaning units
always maintain the exact words of the participants and are
then reviewed by the researcher to later transform the lan
guage. Transforming the participants' language related to a
phenomenon involves reviewing each meaning unit and ex
pressing the meaning of the statement in language that is con
sistent with the discipline (ie, athletic training). The last step
of analysis involves taking the transformed meaning units and
synthesizing them to create an exhaustive description of the
essence of the phenomenon, taking into account all of the par
ticipants' lived experience. Many phenomenologic researchers
ask the participants to verify that the description is reasonable,
based on their knowledge of, and experience with, the phe
nomenon. This is often referred to as a member check.

Grounded Theory
Grounded theory was originated by Glasser and Strauss20
in the mid to late 1960s and more recently refined by Strauss
and Corbin 16 in the late 1990s. The grounded theory approach
makes explicit the purpose of generating theory that is ground
ed or formed on the data obtained in the study. 20 Like eth
nography, grounded theory is based on the theoretic frame
work of symbolic interactionism, 17 ' 18 which states that
meaning is derived from social interactions. Grounded theory
studies are most appropriately used for identifying and ex
plaining social processes and creating theoretic models. 29
Examples of athletic training-related questions that suggest
a grounded theory approach include, "By which processes are
students socialized into the profession of athletic training?"
and "In what way do athletic training students become auton
omous learners?" A recent study conducted by Pitney et al3
provides an example of a grounded theory investigation. One
research question asked by these authors was, "What informal
and formal processes socialize certified athletic trainers into
their professional role in the NCAA Division I level?"
Grounded theory procedures were used, and a socializationprocess model was developed.
Grounded theory traditionally involves participant inter
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views and, to a lesser extent, observations. 19 Interview and
observation notes are transcribed and then analyzed using spe
cific procedures, including open, axial, and selective coding. 16
Data are collected until theoretic saturation or redundancy of
information is achieved. This means that no new information
is obtained or that the researcher is exposed to the same in
formation over and over.
The initial step in data analysis is open coding, which occurs
concurrently with data collection. This process involves
"opening" the text contained in the transcripts and uncovering
concepts such as thoughts, ideas, and meanings. 16 Essentially,
a researcher attempts to identify units of textual data that have
significance based on the study's purpose. These units of data
are then organized together into like categories and subcategories. Once the open-coding procedures are concluded, axial
and selective coding are performed.
Axial coding is described as the process of relating the cat
egories and subcategories in order to create "more precise and
complete explanations about the phenomena" being studied. 16
Axial coding attempts to make connections between and
among the categories by exploring such things as the condi
tions that helped to create the category and the context in
which the categories are embedded. 17
Selective coding, which was originally called theoretic cod
ing, involves identifying a category of data around which the
others are integrated or linked. 16' 17 A central category is one
that can explain the phenomenon or issue under investigation
and all other categories related to it. Strauss and Corbin 16 sug
gested that a central category may evolve from an existing
category, or the researcher may create "a conceptual idea un
der which all the other categories can be subsumed." Ulti
mately, selective coding is used to generate theory by creating
a set of explanatory concepts linked to the stated purpose of
the study.
An important point is that data collection and open coding
occur simultaneously. That is, data collection and analysis are
continuous and ongoing. Once theoretic saturation is obtained
and data collection is terminated, then the researcher com
pletes the axial and selective coding.
QUALITATIVE RESEARCH APPLICATIONS

Qualitative inquiry is potentially limitless in application to
topics and content related to education. In the next section, we
identify clinical decision making and technology, 2 topics ger
mane to athletic training, with accompanying explanations of
how each topic could be addressed by the qualitative ap
proaches. Included within each topic are examples of purpose
statements and descriptions of how qualitative researchers
would address the subject differently depending upon their se
lected approach.

Clinical Decision Making
The recent interest in problem-based learning30 and critical
thinking31 underscores the ability to learn appropriate decision
making in a clinical setting as a significant outcome for athletic
training education programs. Clinical decision making is a rich
topic for qualitative investigation, considering that it can be
influenced by specific contexts. The "win at all costs" attitude
that permeates many athletic environments, for example, can
raise unique questions regarding the cultural influences of
making decisions, the decision-making processes in returning
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Appropriate Qualitative Approach

Research Questions
What are the cultural influences of decision making for athletic
training students?

Ethnography
What are the norms and values that guide decision making in this
particular clinical culture?

How do athletic training students experience and learn clinical
decision making?

Phenomenology

From a student's perspective, what does it mean to make an
effective clinical decision?

In what way do interactions with coaches influence the clinical
decision making of athletic training students?

Grounded Theory

By what process is decision making learned by students in
athletic training education programs?
Figure 1. Potential research questions related to the topic of clinical decision making and the appropriate qualitative method to help
answer each question.

athletes to play, and what the clinical decision means for those
involved. Figure 1 lists several questions that a researcher may
pose about clinical decision-making and identifies the appro
priate method for answering each question.
An ethnographer might state, "The purpose of this ethno
graphic investigation is to gain insight and understanding
about the culture of learning as it relates to developing clinical
decision-making skills." Ethnographers negotiate to gain ac
cess into a particular athletic training education program set
ting and spend a great deal of time observing the actions of
the athletic training students, clinical instructors, program fac
ulty, physicians, athletes, coaches, and administrators. They
pay meticulous attention to the interactions of these individ
uals as they relate to decision-making processes, and they con
duct interviews to further understand the culture. The ethnog
rapher examines inter- and intradepartmental memos, learning
modules, written assignments, injury evaluations, and other
necessary documents. A great length of time is needed to fully
experience the culture and understand the subcultures that in
fluence the development of clinical decision-making skills.
The end product is a thorough educational ethnography de
scribing the athletic training education program culture and the
learning of decision making among students.
From a phenomenologic perspective, clinical decision mak
ing is treated as a phenomenon, and the researcher might state,
"The purpose of this phenomenologic investigation is to de
scribe the essence and structure of learning to make clinical
decisions as an athletic training student." Athletic training stu
dents are first interviewed regarding their past experiences
with clinical decision making. A second interview explores
their current experiences with making clinical decisions, and
a third interview integrates the 2 experiences and develops a
thorough explanation of the students' overall experience. 22 At
interviews, the researcher attempts to understand the extent to
which students make clinical decisions, the factors that influ

ence their decision making, and how they make meaning from
these experiences. Students are interviewed several times in
dividually and may also be interviewed collectively to exam
ine shared experiences. The researcher organizes the data into
themes that ultimately provide an exhaustive description of
how athletic training students learn to make clinical decisions.
A grounded theory researcher might state, "The purpose of
this grounded theory investigation is to understand the process
by which clinical decision making is learned by athletic train
ing students." Grounded theorists conduct in-depth interviews
related to decision-making processes that athletic training stu
dents have experienced. Students, clinical instructors, and pro
gram faculty are interviewed and observed in action. The re
searcher collects and analyzes data simultaneously until
theoretic saturation is reached, meaning that no new infor
mation is forthcoming. Grounded theorists create a process
model of learning clinical decision making, resulting in a set
of propositions explaining the phenomenon under investiga
tion.
Technology
In many colleges and universities, technology is increasing
ly being used to promote student learning, reach multiple set
tings (via distance learning), and assist learning assessment (ie,
electronic portfolios). As exemplified in the athletic training
education literature, technology is being used for many pur
poses, including documenting clinical experiences32-33 and fa
cilitating or assisting instruction. 34'35 The use of technology,
however, has been called into question36 due to its potential
dehumanizing effects, although the problem may lie with how
human beings relate to technology rather than technology it
self. 36 Technology is arguably a prime topic for qualitative
inquiry, which is most appropriate for investigating humanistic
aspects. Figure 2 raises several questions that a researcher
Journal of Athletic Training
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Appropriate Qualitative Approach

Research Questions
What is a learning culture like when technology is highly utilized
by faculty and required to be used by athletic training students?

Ethnography

What are the faculty values, beliefs, and attitudes regarding the
use of technology in an athletic training education program?

How do athletic training students experience the use of
technology in an athletic training curriculum?

;

Phenomenology

From an athletic training student's perspective, what does it mean
to learn through technology?

By what process is technology implemented and utilized in an
athletic training education program?

Grounded Theory

In what way and by what processes does the use of technology
enhance student learning?
Figure 2. Potential research questions related to the topic of technology and the appropriate qualitative method to help answer each
question.

might ask regarding the use of technology in athletic training
education.
An ethnographer focuses on understanding the culture of a
given student group to learn its beliefs, values, perceptions,
and general perspectives about the use of technology. A pur
pose statement might read, "The purpose of this investigation
is to provide a cultural description of an athletic training pro
gram that uses many forms of technology to facilitate student
learning." An ethnography that gives a rich description of
these perspectives and how culture influences the use of tech
nology and, indeed, how technology influences a given cul
ture, could help educators understand barriers and problems
related to implementing technology.
From a phenomenologic approach, a researcher might state,
"The purpose of this investigation is to understand how ath
letic training students experience technology in learning to be
competent future practitioners." Using the previously men
tioned procedures, a phenomenologic investigator attempts to
describe what technology means to the art of learning and
applying content knowledge and skills in the athletic training
context. Such a research approach facilitates insight at a hu
manistic level and entertains alternative perspectives to using
technology in education.
Grounded theorists might state, "The purpose of this study
is to gain insight and understanding and develop theory related
to how technology is implemented and used among athletic
training faculty." Understanding how faculty view, use, and
implement technology and how these processes affect students
allows for the development of hypotheses for future testing
and identifies the interactions between humans and technology.
IMPLICATIONS FOR ATHLETIC TRAINING

Qualitative research approaches are viable for answering
many questions related to athletic training education and prac
S-172

tice. Ethnography focuses on describing and interpreting cul
tural groups; phenomenology focuses on lived human experi
ence; and grounded theory focuses on developing theory
related to social processes. Each approach is contextual and
attempts to facilitate insight and understanding related to the
human condition. As researchers begin to investigate an in
creasingly complex athletic training environment, care must
be taken to select and apply the appropriate methods. As sug
gested by Norton, 19 the research method employed is not void
of context or free of individual values. A researcher must,
therefore, be reflective and understand the philosophic under
pinnings and focus of the selected method. This paper offers
an extended step toward understanding qualitative research
methods for the readership of the Journal of Athletic Training,
and we encourage continued dialogue regarding the applica
tion of qualitative inquiry within the profession of athletic
training.
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Objective: To provide a scientific method for the develop
ment, validation, and correct use of a survey tool.
Background: Many athletic trainers are becoming involved
in research to benefit either their own situations or the larger
profession of athletic training. One of the most common meth
ods used to gain this necessary information is a survey, with
either a questionnaire or an interview technique. Formal instruc
tion in the development and implementation of surveys is es
sential to the success of the research. As with other forms of
experimental research, it is important to validate and ensure the
reliability of the instruments (ie, questionnaires) used for data
collection. It is also important to survey an appropriate sample
of the population to ensure the appropriateness of applying the
findings to the larger population. Lastly, to ensure adequate

S

urvey research using questionnaires or interviews is be
come increasingly visible in athletic training education
today. Focused questionnaires and interview methods
are 2 of the more common methodologic strategies; the tech
niques I discuss in this work are specific to questionnaire re
search. Survey research involves the use of a self-administered
questionnaire designed to gather specific data via a self-re
porting system.'-2 Self-reporting is not a direct method of ob
servation of a respondent's behavior or actions; however, there
is no better method to assess a subject's psychologically based
variables (such as perceptions, fears, motivations, attitudes, or
opinions2) and specific demographic data. Through the data
collected, the investigator attempts to assess the relative inci
dence, distribution, and interrelations of naturally occurring
phenomena, attitudes, or opinions and to establish the inci
dence and distribution of characteristics or relationships
among characteristics. 3 In other words, survey research allows
an investigator to get a "snapshot" of what is happening at a
given time or situation and then allows the investigator to de
termine how that snapshot influences other behaviors or situ
ations.
Using questionnaires can be a more advantageous process
than interview research for the survey-research process. Ques
tionnaires allow for a standardized set of questions, not biased
by interviewer participation, to be answered by subjects on
their own time. Questionnaires also allow for anonymity, en
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return of data, specific techniques are suggested to enhance
data collection and the ability to apply the findings to the larger
population.
Description: A review of the procedures used in the devel
opment and validation of a survey instrument is provided. In
formation on survey-item development is provided, including
types of questions, formatting, planning for data analysis, and
suggestions to ensure better data acquisition and analysis.
Advantages: By following the suggested procedures in this
article, athletic training researchers will be able to better collect
and use survey data to enhance the profession of athletic train
ing.
Key Words: evaluation, questionnaire development, validat
ing surveys, research procedures

couraging more honest and candid responses, and often a high
er response rate. A response rate from 60% to 80% of a sample
is considered excellent.2 Finally, this method of research is
appealing to many athletic trainers, because the time needed
to conduct the research is more under the control of the in
vestigator. Investigators may use the less busy times in their
schedules to develop and analyze their data, which decreases
the demands on them during the busier periods of their jobs.
The disadvantages of this type of research are the limitations
of a self-reporting system, the potential for misunderstandings
or misinterpretations of questions or response choices,2 and
gaining adequate access to subjects. However, if attention is
paid to ensuring validity and reliability of the instrument, the
effect of these disadvantages is lessened.
SURVEY-RESEARCH PLAN OF ACTION

Successful survey research must be purposeful, useful, and
applicable. There should be a guiding purpose or reason for
collecting data; as a method of data collection, surveys are
used to collect all types of data, based upon research questions
that need to be answered. Too often, surveys are conducted
without specific direction, because "they are the easiest way
to do research" or to "find out what others are thinking" about
a specific topic. The purpose of a research survey is not to
"fish" for answers but to assess if a predetermined issue is
indeed the issue and whether it influences the outcomes as
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Table 1. Survey-Research Plan of Action
1. Develop a research question and subtopics; specify a hypothesis if
one exists.
2. Investigate existing literature on the topic and subtopics; be sure to
examine works done in other health professions.
3. Clarify and refocus the research question(s) if appropriate.
4. Establish the validity of the instrument; if the instrument is appropri
ate for other disciplines but not athletic training, rework instrument
and validate using method described below,
a. Develop a Table of Specifications.
b. Develop an instrument based upon the table of specifications,
c. Validate the instrument.
5. Determine the sample.
6. Acquire and analyze the data.

hypothesized by the investigator. If done correctly, survey re
search can be just as fact finding, challenging, and rewarding
as experimental-design research. Finally, survey research
should be important and useful to not only the individual or
group collecting the data but also to a larger group. That is,
the results of a specific survey can only be generalized to the
population represented by the sample used in the study. For
consideration for publication and consuming others' time, the
analysis of the data collected should have a wider impact and
applicability. Although broadening the subject pool or geo
graphic distribution may increase the likelihood of greater ap
plicability of results, it cannot be assured.
As with all types of research, the development of a surveyresearch study requires a specific plan of action. This 6-step
process begins with the identification of the research question
and the applicable subtopics. It involves a sequential process
that ensures that the information gathered is useful and useable. Table 1 provides an overview of the plan of action for a
survey study. Each area of this plan is discussed in more detail
in subsequent sections.
DEVELOPING THE QUESTION

When beginning an investigation, it is important to deter
mine the goal or purpose of conducting a survey. Most indi
viduals begin by determining a specific question to answer,
then develop the questions or hypotheses that guide the initial
question. For example, if an investigator wishes to examine
the characteristics of an effective clinical instructor (CI), the
investigator may want to examine psychological characteris
tics, teaching techniques, and personal attributes found in
those CIs who are perceived to be effective. To help determine
the underlying principles or variables that should be consid
ered when developing a research question, it is essential to
examine the published literature.
It is important to determine how others have addressed this
question, their perceptions of the need for the question to be
answered, and the outcomes of their investigations. It is also
important to look at the literature in fields related to athletic
training, such as physical therapy, nursing, and teacher edu
cation. These professions are older than the profession of ath
letic training, and research in these disciplines may lead the
athletic training investigator (ATI) to findings or consider
ations not previously examined in our field. These literature
reviews also may provide examples of methods not previously
considered and offer the investigator standardized, validated
survey tools. After examining the literature, the investigator

Table 2. Sample Table of Specifications
Question No.
Demographic data
Sex
Clinical practice setting
Years of experience as an athletic trainer

1
2-3
4-6

Understanding the role of the clinical instructor
Accreditation requirements
Board of Certification requirements
Institutional requirements

7-11
12-16
17-19

Academic preparation to be a clinical instructor
Formal instruction: Approved Clinical Instructor
course

20-29

Formal didactic teaching education
1. Teacher preparation
2. Workshops

30-35
36-40

re-examines the research question and clarifies and refines the
topic to be examined.
DEVELOPING THE INSTRUMENT

One of the more time-consuming parts of survey research
involves the creation and validation of the survey instrument
or questionnaire. Many steps are involved in the development
of a series of items that address the research question or ques
tions. The most efficient way to develop appropriate items is
to create a Table of Specifications (ToS). The ToS delineates
the main topics of the survey; these topics should be directly
related to the research question. Under each topic area, there
may be subconcepts or subtopics that the ATI wishes to in
vestigate more specifically. In essence, the ToS becomes an
outline of the content of the survey. Table 2 demonstrates an
excerpt from a typical ToS for a research question that ex
amines the effectiveness of CIs; this example is continued
through each section of the article.
The ToS is used as a guide to develop appropriate questions
and to determine criterion-related validity and the plan for item
analysis. As questions or items are developed, they should be
assigned to a topic area in the ToS. Items should fit into one
of the categories of the ToS; an item can be reworded to fit
more appropriately into a category, or it may be placed aside
for use in a future study.
Writing questions depends on the kind of information being
sought, question structure, and actual choice of words. Most
questions involve assessments of attitudes, beliefs, behaviors,
or attributes.4 Attitude questions indicate direction of the re
spondents' feelings: whether they are in favor of or oppose an
idea, or if something is good or bad. For example, an attitude
question might read, "It is important for all clinical instructors
to possess good communication skills." Belief questions as
sess what a person thinks is true or false, and may be used to
determine knowledge of a specific fact.4 For example, a belief
question might read, "To be a clinical instructor in athletic
training, I must be an Approved Clinical Instructor as recog
nized by the National Athletic Trainers' Association and the
Commission on Accreditation of Allied Health Education Pro
grams."
Behavior questions are designed to elicit respondents' be
liefs about their behaviors.4 Because there is no direct obser
vation of the respondent, there is no way to ensure that the
Journal of Athletic Training
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respondent is truly telling the ATI what he or she really does.
Belief questions tell the ATI what respondents believe they
do; this is a weakness of the self-reporting system. One way
to cross-check the authenticity of a respondent's belief is to
ask someone else to evaluate how the respondent responds to
the situation or to use interview techniques. For example, if a
CI is asked to evaluate how often he elicits questions from his
athletic training student, he may indicate several times
throughout a day. The athletic training student then could be
asked how often his CI elicits questions from him. This type
of questioning may confirm that the respondent's beliefs are
consistent with his student's beliefs about his or her behavior.
Consistency of response is evaluated during the analysis phase
of the study.
The fourth type of question that can be used in a survey is
an attribute question that provides primarily demographic
data.4 Most surveys involve some collection of demographic
information, so that the investigator can use those variables
later to analyze the data based upon specific demographic con
siderations. For example, by acquiring information as to sex
of a CI and years of clinical experience as a CI, the investi
gator may be able to determine later if sex or years of clinical
experience or both influenced the outcome of CI effectiveness.
Investigators should be cautioned to have a designated purpose
or need to collect specific demographic information and to
collect only that data germane to the research question. Col
lection of personally sensitive data, such as annual income or
political affiliation, should only be included if it is important
to the overall purpose of the study.
Survey questions can be written in many ways, and each
method requires different considerations for item analysis, or
how the data will be used to determine the results of a specific
question.5 Close attention should be paid to how the data will
be analyzed upon the completion of the study, as different sta
tistical techniques require different formats of data (eg, ordinal,
nominal). For example, age can be assessed as an exact number
or as part of a range of numbers. The ATI must determine in
advance if it is important to analyze the results of the survey
based upon a specific age or if age ranges will be sufficient.
When writing survey questions, open-ended versus closedended questions provide unique challenges for the ATI. Openended questions may allow respondents to answer completely,
creating personalized answers using their own words and with
out investigator bias or limits4 : for example, "Please describe
the attributes of an effective clinical instructor." This method
is very appropriate for qualitative studies but may create more
concerns if the analysis is quantitative. Open-ended questions
may be difficult to code and analyze because respondents may
answer in many different ways. 2 The ATI may be unable to
interpret the open-ended response without clarification from
the respondent.4 One method for using the open-ended ques
tion technique is to delimit the response. For example, the ATI
might ask the respondents for their opinions on the best meth
od to tape an ankle for a recent injury (2 weeks old) to the
calcaneofibular ligament, rather than asking for the best meth
od to tape an ankle.
Closed-ended questions are one of the more common types
used in athletic training literature. Closed-ended questions re
quire the subject to select a response from a list of predeter
mined items developed by the investigator. These types of
questions are typical of standardized multiple-choice tests;
they allow for consistency in response and may be coded more
easily. Potential responses may be presented in either random
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or purposeful order. The disadvantage to this style of question
development is that it may limit the expression of respondents'
opinions in "their own ways," thus potentially biasing the
data.2'4 The items developed should be exhaustive in nature,
providing the respondent with all possible responses, and they
should be mutually exclusive. With mutually exclusive items,
each choice should clearly represent a unique option. 2 An ex
ample of a poorly worded item would be, "I feel that I am
prepared academically and clinically for my role as a clinical
instructor." This example is asking for feedback on 2 separate
concepts: academic and clinical preparation. It would be pref
erable to separate the concepts into 2 different questions: "I
feel that I am prepared academically for my role as a clinical
instructor," and "I feel prepared clinically for my role as a
clinical instructor." Table 3 provides additional considerations
for developing both open-ended and closed-ended questions.
The other common data-collection method is the scale. The
scale is an ordered system that provides an overall rating rep
resenting the intensity felt by a respondent to a particular atti
tude, value, or characteristic. Scales allow the ATI to distinguish
among respondents.2 While several types of scales are used in
questionnaires, the 2 most common in athletic training literature
are the Likert and Guttman scales. Likert scales are summative
scales that are used most often to assess attitudes or values. A
series of statements expressing a viewpoint is listed, and the
respondents are asked to select a ranked response that reflects
the level with which they agree or disagree with the statement.2
Potential responses are presented in rank order. A large number
of items or statements, usually 10 to 20 items, is required when
using a Likert scale. An equal number of the items should re
flect favorable and unfavorable attitudes to truly discriminate
the respondents' opinions.2 Responses generally are provided in
5 categories (strongly agree, agree, neutral, disagree, and strong
ly disagree), but some support exists for the use of an even
number of categories to require respondents to take a definitive
position (either positive or negative) on the response. In other
words, if 3 responses are positive and 3 are negative, respon
dents are forced to make a directional decision.
Guttman scales are cumulative scales that present a set of
statements reflecting increasing intensities of the characteristics
being measured. This technique is designed to ensure that only
one dimension exists within a set of responses; only one unique
combination of responses can achieve a desired score. 2 In this
cumulative scale, if respondents agree with one item, they also
should agree with designated other items. For example, if a
respondent believes that an effective CI communicates well with
coaches, he or she also would select responses that indicate that
the CI has open communication with colleagues and students.
Success using Guttman scales relies on having a large number
of respondents to assess patterns accurately.2
VALIDATING THE INSTRUMENT

To ensure the accuracy of the data collected and the con
clusions derived from the findings, it is essential to validate
the survey; a valid test is also reliable. 2 Validation of an in
strument ensures that the instrument is measuring what it is
intended to measure and allows the investigator to make de
cisions that answer the research question(s) based upon a spe
cific population. 1 "3 '6 When conducting survey research, it is
important to determine the validity of the instrument via 4
assessments: face validity, content validity, construct validity,
and criterion-related validity (Table 4).
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Table 3. Developing the Questionnaire and Related Materials24 5
General
1. Ensure that materials are attractive and professional, including lay
out, quality of paper, and overall appearance.
2. Most surveys include 3 parts: cover letter that includes acknowledg
ment of consent; questionnaire; and self-addressed, stamped en
velope to ensure return.
3. Surveys should have a cover that includes the study title, attractive
graphic design, necessary general directions, and the name and ad
dress of the sponsoring agency.
Cover Letter
1. Provide respondents with an overview of the purpose of your ques
tionnaire in such a way that it will not bias their responses. In this
overview, include sponsorship, method of respondent selection, an
onymity, informed consent, length of time needed to complete the
survey, and incentive for their cooperation.
2. Provide appropriate definitions or terms that must be universally un
derstood to complete the questionnaire. Operational definitions can
be developed if there are several ways to interpret a specific term.
3. Describe the importance of study and participation in the study. Sub
jects are more likely to respond if they are informed as to how the
results will affect them.
4. Provide very clear and concise directions as to how to complete and
return the questionnaire. Always include, in prominent type, when
and how the survey must be returned.
Questionnaire (general)
1. Ensure that the length and difficulty of the questionnaire is realistic
for the audience solicited. Inform respondents of the time needed to
complete the form.
2. Ensure that all questions are of the same format (eg, all closedended questions with check off) or consist of no more than 2 format
styles (eg, check off and write in information).
3. Attempt to put all responses in the same place on the form for ease
of coding. For example, all responses are under each question on
the lefthand side of the page.
4. Place completion and return information at the bottom of each sheet
of the questionnaire.
5. Provide directions in a clear and concise manner at the top of the
first page and repeat on subsequent pages if needed.
Question Wording
1. State all questions precisely but not so specifically that they require
research to respond.
2. Ensure that each item asks only one question. A question should
not be embedded within a question.
3. Keep questions language neutral so as to not present the respondent
with a perceived bias.
4. Avoid universal words such as all, always, non, or never, and jargon,
slang, or words with double meanings.
5. Avoid questions with double negatives or hypothetical situations.
6. Ask short questions in a consistent way using simple words.
7. Avoid responses that condense data to ranges rather than asking
for specific information.
8. Do not underestimate the knowledge or intelligence of respondents.
Question Sequence
1. Ensure that later responses are not biased by earlier questions.
2. Ensure that questions are listed in a logical, efficient sequencing. Group
similar content questions together unless this will bias the response.
3. Ensure that major issues are covered thoroughly, while minor issues
are not overemphasized.

Face Validity
Face validity is the evaluation by both experts and sample
participants to determine if those individuals believe that the
instrument measures what it is intended to measure. 3 Face val-

Table 4. Types of Validity
Validity
Face

Content

Construct

Criterion-related

Overview
Evaluation by experts and sample partici
pants to determine whether they believe
that the instrument measures what it is
intended to measure.
Experts ensure that the content of the
questionnaire accurately assesses all
essential aspects of the topic.
Experts agree with the hypothetical con
structs (causes) that the investigator
suggests underlie the research question.
Evaluation to determine that all items used
in the survey are related to specific cri
teria to be analyzed.

idation is subjective and the weakest of the assessment meth
ods scientifically; however, it is essential in the development
of a valid survey tool. Face validity helps to ensure that the
instrument will be acceptable to "those who administer it,
those who are tested by it, or those who will use the re
sults." 2-4 One way to determine the face validity of an instru
ment designed to assess the impressions of a specific group is
to gather a small sample of that group and have them review
the questionnaire. For example, if the effectiveness of CIs was
being assessed, CIs and possibly their students would be so
licited for their opinions. Individuals selected for this task may
be part of a local group of students or CIs (convenient sam
pling) or may be randomly solicited from all CIs and athletic
training students from across the country, district, or region
(stratified random sampling).
This small sample would be asked to complete the ques
tionnaire, noting confusing items or concerns as they proceed
through the instrument. Upon their completion of the survey,
the ATI would record the amount of time it took to complete
the questionnaire for future use as part of the introduction
section of the instrument. Then the ATI would solicit infor
mation regarding issues and concerns noted while completing
the survey. These issues need to be addressed and corrected
before the instrument is used to collect data for the actual
study. Sample participants also provide feedback as to the
quality of the overall intent of the questionnaire and their per
ceptions of how other similar participants may perceive the
questionnaire. An item-by-item discussion of the questions
may take place to ensure that all sample participants perceive
the questions in a consistent manner.4
This portion of the instrument assessment also assists in
determining the reliability of the instrument. The sample group
may be used to assist in establishing the reliability of the in
strument. The sample could either take the survey twice (test,
retest) to determine their ability to answer the questionnaire
consistently, or the group could answer the questionnaire only
once. The results of the survey would be split (eg, odd-num
bered and even-numbered questions) to compare one section
of questions with another (split half) to determine if the re
sponses were consistent. If the results are consistent, then the
instrument may be considered reliable.
If this sample contains "experts" in the content included in
the questionnaire, those individuals may assist in the estab
lishment of the content validity (explained below). A similar
evaluation process also would be conducted using an instru
ment-development expert who may or may not be knowlJournal of Athletic Training
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edgeable about the content. If this individual is also an expert
on the content or construct of the instrument, it would be ap
propriate to utilize those skills in other validation processes
(eg, content validity, construct validity).7

Content Validity
Establishing the content validity of an instrument helps to
ensure that the questionnaire accurately assesses all essential
aspects of a given topic. 1 '2'8 Content validity, also referred to
as intrinsic validity, relies on at least one "expert" (but does
not prohibit the use of a panel), who reviews the instrument
and determines if the questions satisfy the content domain.2'4
An example of an expert panel is a group of experienced CIs
who personally have been recognized for their work as CIs or
whose effectiveness has been validated by their students' suc
cesses. After the expert review of content, the questionnaire is
revised before it can be used for the actual study. Although
subjective in function, this process indicates that the question
naire "appears" to be serving its intended purpose and can be
reflected accurately in the ToS.

Construct Validity
Construct validity is linked very closely to content validity
and is thought to be more abstract and basic in the validation
of a questionnaire. 1 Construct validity should be determined
if no criterion or content area is accepted as entirely adequate
to define the quality to be measured. Empirically, factor anal
ysis can be used to identify constructs; the factors identified
should reflect the constructs. For example, if we are attempting
to determine the effectiveness of CIs, we realize that many
intangible reasons underlie why individuals are effective in
this role. In the development of the questionnaire, the ATI
must infer that some imperceptible things contribute to the
CIs' demonstrations of effectiveness. To determine construct
validity of a questionnaire, the ATI must validate that others
agree with the hypothetical constructs (causes) the ATI sug
gests underlie the CI's effectiveness. 1 -8 Therefore, as the ex
perts determine content validity, they also are accepting the
construct validity that underlies the content.

Criterion-Related Validity
Criterion-related validity is the most objective and practical
approach to determining the validity of a questionnaire. In an
earlier step in this process, a ToS for the survey is developed.
To determine the instrument's criterion-related validity, the
ATI must validate that all items in the questionnaire can be
related to a specific criterion delineated in the ToS. This val
idation is important in the determination of the concurrent and
predictive validity of the questionnaire results.2 Concurrent va
lidity allows the ATI to interpret that the findings derived from
the instrument can be used to accurately replace a more cum
bersome process to determine the same outcomes. To deter
mine concurrent validity, the ATI must demonstrate that results
from one instrument correlate with the findings generated by
an existing instrument. This technique is helpful in the devel
opment of new evaluation tools or to replace older tools that
are less specific to athletic training.
More appropriate to athletic training research, predictive va
lidity attempts to establish that a measure will be a valid pre
dictor of some future criterion score.2 In athletic training ed
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ucation research, we may wish to determine if the scores on
the National Athletic Trainers' Association Board of Certifi
cation certification examination or future successes of students
can be predicted from specific behaviors demonstrated by the
CIs with whom they have worked. Predictive validity is an
essential concept in clinical and educational decision making,
because it provides a rationale for using that measurement as
a predictor for some other outcome.2'3 Predictive validity does
not imply causality but does verify an association between
outcomes. 1
As with all types of research, it is important to ensure the
protection of the subjects used in the study. Appropriate in
stitutional internal review-board procedures should be fol
lowed, and approval must be granted by the ATI's internal
review board before human subjects are involved in the in
strument-review process. Each institutional review board has
its own standards as to when approval is required in this in
strument-development process; therefore, it is important for
ATIs to check with their board representatives before begin
ning the instrument-development process. Survey research
rarely requires a full board review and generally is considered
using the expedited review process. Investigators using this
research technique should consult with their individual insti
tutional review boards before initiating any use of human sub
jects.
DATA ACQUISITION AND ANALYSIS
The sampling techniques used in other types of research are
appropriate when conducting survey research. A sample is not
representative of a population unless all members of that pop
ulation have a known chance of being included in the sample.4
Once an appropriate sample has been identified, the validated
instrument may be distributed. An adequate return rate (60%
to 80%) can be ensured in several ways. 2 Consideration of the
time commitments and responsibilities of the potential respon
dents is very important. For example, if the ATI wants to so
licit information from certified athletic trainers working foot
ball, it may be wise to avoid mailing surveys to them from
August through November. Another consideration may be the
number of surveys the designated individuals receive over the
course of a year. For example, PDs may receive 10 to 20
surveys each year assessing their opinions and programmatic
data in a variety of areas. If an ATI requires the input of PDs,
then the best way to elicit an appropriate response rate is to
ask for cooperation and permission to mail the survey in ad
vance. The quality of the survey and importance of the results
to the respondents also are determining factors in the response
rate.
One way to inform a potential respondent of the importance
of the results of a study is to include a short, motivational
cover letter. No survey should be sent without a cover letter.
The purpose of the cover letter is to introduce the survey and
provide the motivation for the respondent to complete the sur
vey. It also provides an opportunity for the ATI to anticipate
and counter any questions or reasons why a potential respon
dent would not complete the survey,4 such as being too busy,
not having enough time, or the results not affecting the re
spondent. Also included in the cover letter is encouragement
and confirmation that the respondent is very important to the
success of the study and that any personal or individual in
formation gathered is held in confidence; the length of time
required to complete the study is also noted.4
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Table 5. Procedure for Soliciting Results with a Validated Survey
Timing

Procedure

Initial mailing

Code questionnaires and envelopes; include
self-addressed, stamped envelope, cover let
ter, and questionnaire with mailing deadline
displayed on first and last pages.
Send postcard reminding respondents of the im
portance of completing the questionnaire.
Send second copy of questionnaire, shortened
cover letter with revised mailing deadline, and
self-addressed, stamped envelope.
Send third copy of questionnaire, shortened cover
letter with revised mailing deadline, and self-ad
dressed, stamped envelope via certified mail.

1 Week
3 Weeks

7 Weeks
.
.

The procedure for soliciting responses to a survey involves
3 basic steps (Table 5). The ATI begins by coding all forms
with a tracking number before they are distributed. This cod
ing system helps an ATI to identify individuals who have not
responded and to provide those who have not responded with
additional reminders and opportunities to respond.4 The cod
ing of the forms may be kept blinded from the ATI with the
help of a disinterested colleague who assists in follow-up mail
ings and reminders. A data-coding-system data analysis also
must be determined. A predetermined plan is needed to trans
fer nominal, ordinal, or interval data into numeric formats for
use in statistical programs. This system varies with the type
of statistical program to be used for analysis; however, most
institutions have statistical experts on staff who can assist with
this process.
After the initial mailing, a follow-up reminder postcard may
be sent 1 week after the initial mailing to encourage partici
pation.4 The postcard should provide a way for the potential
respondents to contact the ATI if they misplaced the question
naire or have questions regarding the survey, and it should
thank those who already responded. Three weeks after the ini
tial mailing, a second copy of the questionnaire, with a short
ened cover letter and a revised return mailing date, may be
sent again to all of those potential respondents who have not
yet returned the survey.4 Seven weeks after the initial mailing,
a final mailing, similar to the second mailing, should be sent
via certified mail to emphasize the importance of a response.4
The second and third mailings are not always possible due to

financial or time constraints, but they aid in ensuring a better
return rate.
Once all the forms are returned, the data must be coded
based on the predetermined data-coding system. Some ATls
may choose to use computerized assessment tools, such as
Scantron sheets (Scantron Corp, Tustin, CA), as opposed to
instruments that must be coded by hand. Although the com
puterized forms may facilitate data processing for the ATI,
they may not be as convenient or as motivational for the sub
jects. As mentioned previously, to maximize the potential of
the data collected, an ATI should consider how the data will
be coded for analysis during instrument development. The
data-analysis technique used at this point in the study is stan
dardized and is done in the same manner that is used with
other research techniques. Specific analysis is not included in
this discussion.
In conclusion, survey research is a very worthwhile and
important method for gathering information about issues in
volving athletic training education. The purpose of this article
was to provide ATIs with a scientific method for the devel
opment and implementation of valid survey instruments. As
with all types of research, it is important for the future of the
profession to ensure that this type of research is done in the
most scientifically appropriate manner possible. The findings
from this research can be used to establish policy, validate
policies and procedures, and move the education of athletic
training professionals into positive future directions.
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Curriculum Development
Chad Starkey
The articles in this section address some of the most pertinent issues related to the current changes in athletic training
education. Although each describes an important aspect, the most prominent need of athletic training education programs is
that of communication between the athletic training faculty and clinical athletic trainers, especially at the host institution. All
other aspects of the curriculum can be impeccable, but the quality of the program is critically diminished if the clinical educators
are not an integral part of the planning, development, and implementation process. Consider the example of a stereo system:
a $10 000 amplifier, receiver, and CD player will still sound like a $50 system if $50 speakers are used.
Lack of cooperation between the faculty and clinical staff stands to create an "us versus them" mentality that is inherently
unhealthy for the profession and potentially disastrous for the institution. It was not too long ago that the academic and clinical
staffs were one and the same. The formation of academic programs (and academic departments) for athletic training education,
housed in academic departments, and the clinical staff remaining housed in athletics has created a fissure between the 2 groups.
Each unit head reports to an administrator on the opposite side of the university structure, and each has unique job responsi
bilities and criteria for continued employment.
Students are also exposed to a situation in which one group provides knowledge and skills, and the other group is essentially
responsible for the students' introduction and socialization to the profession and teaching the students to apply the knowledge
and skills gained in the classroom and laboratory to the clinical setting. Perhaps most importantly, clinical instructors must
model acceptable professional and ethical behaviors.
Problems can arise when the theories and techniques described by the academic staff are different from the clinical staff and
vice versa. Over time, this can magnify the "us versus them" phenomenon and create disunity between the 2 staffs. The
responsibility for assuring open lines of communication and bridging any gaps that may form should be the responsibility of
the academic staff, especially the program director.
It is interesting to note that Carr and Drummond found that classroom instructors were older and had more experience than
clinical faculty. This could be evidence that athletic trainers who have grown weary of the long hours associated with athletics
have begun to migrate to the classroom in search of a more acceptable quality of life.
If the above hypothesis is true, then we may be facing a situation in which many of our classroom instructors do not have
a formal background in education or educational methods. This situation is not unique, and it is not limited to our profession.
Indeed, many colleges use the fact that courses are taught by "experts in their fields" as a marketing tool. However, this
technique seems to be most appropriate and most applicable to graduate education.
We often seem to overemphasize the importance of adult learning styles and problem-based learning during the student's
undergraduate education. 1 -2 Graduating from high school does not make one an adult learner; instead, there is a progression
that should be modeled during the undergraduate years. For this reason, undergraduate students should be exposed to the best
teachers early in their education, ideally beginning with the first term.
In her article on problem-based learning, Heinrichs used flight training as an example of how these methods have been
implemented in another profession. All aspects of pilot training do have a problem-based component (and the problem is always
ultimately how to avoid crashing), but the learning and teaching methods are far from those expected of adult learners. Pilot
training is awash with the use of memory aids (eg, "BLT and mayo" before takeoff, "GUMP check" before landing), checklists,
charts, and other modalities to recall rote knowledge and skills and to maintain consistent procedures.
An unintended comparison is the fact that pilot training is in need of a major overhaul as well, including a single route to
the entry level (private-pilot certification). However, the Federal Aviation Administration has finitely detailed the tasks and
acceptable tolerances for all of its practical tests. To address these deficits, governmental, professional, and private organizations
are increasingly relying on multimedia learning techniques, distance learning, and continuing education.
Although computer technology, computer-assisted learning, and computer and Internet-based multimedia educational tools
have been with us for some time now, from the perspective of a consumer and producer of this technology, they have seemed
slow to catch on in our profession. With the increased academic demands placed on faculty and students alike, it is logical
that these technologies would be a welcome and rational extension of our existing pedagogies.
Improved user interfaces and the ability for computers to display graphic images more rapidly and with enhanced quality
have better positioned these technologies for use in health and medical education. Virtual reality is now being used extensively
to teach surgical techniques. As virtual-reality technology becomes more commonplace (and therefore lower in cost), many of
the concepts used in medicine can easily be applied to athletic training education. Quality technologies can increase the realism
and efficacy of problem-based learning approaches. 3
For entry-level undergraduate students, we must view computer-based learning resources, including the Internet, as adjuncts
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to other teaching approaches. We often tend to view the decision to incorporate multimedia technologies, especially those that
are computer based, as "one or the other." A comprehensive, structured, and hierarchic learning approach should rely on both
techniques.
Reading this series of articles, I had a flashback to when I was conducting research for my doctoral dissertation. Vivid
memories of my gluteal reaction on learning that athletic trainers once hid to prevent other athletic trainers from learning their
secret taping techniques rambled through my head. At first, I could not make the connection as to what triggered this thought,
as is often the case with me. Then perspective hit: athletic trainers are now helping other athletic trainers perform their jobs
better and more efficiently, regardless of workplace setting or job description.
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Objective: The education of an athletic training student in
volves a balance between theory and application, which can be
stated as a balance between classroom and clinical education.
The instructors in these settings should work together to pro
mote the overall educational process. Our primary purpose was
to measure the observations and perceptions of physical pres
ence, cooperation, and communication between clinical and
classroom instructors and secondarily to determine if these
have a perceived effect on the education of the student.
Subjects: Clinical instructors, classroom instructors, and ath
letic training students in Commission on Accreditation of Allied
Health Education Programs-accredited and National Athletic
Trainers' Association-approved athletic training education pro
grams.
Measurements: Data were analyzed using various correla
tion techniques, a general linear model, and a one-way analysis
of variance.
Design and Setting: We designed a questionnaire to mea
sure the observations and perceptions of physical presence,
cooperation, and communication between the clinical and
classroom instructors.

A

thletic training students are exposed to a wide variety
of educational experiences in several settings. The
classroom and various clinical settings are some of the
locations in which athletic training students are provided the
knowledge and experiences necessary for the National Ath
letic Trainers' Association (NATA) Board of Certification
(NATABOC) examination. By learning skills in more than
one setting, the students are exposed to a potential theorypractice or theory-application gap. Waterman et al 1 asserted that
theory is not practice, so there must be distinctions between one
and the other: hence, the presence of a theory-application gap.
They maintain that the term "theory-application gap" suggests
a straightforward problem that must be addressed. However,
Lindsay2 suggested that the theory-application gap is not a
problem and is necessary to push the boundaries of current
practice; in order to improve what is currently practiced, it is
necessary to apply new theories to move forward. Many athletic
training education programs have clinical and classroom in
structors employed by 2 different departments, athletics and ac
ademics. As a result, the departments share the role of educating
the athletic training student.
Howard and Leppert3 illustrated that collaboration of in
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Results: Of the 30 athletic training educational programs so
licited for involvement in this study, 19 responded (63%). A total
of 737 questionnaires were distributed, and 547 were returned
(74%). Classroom instructors rated observations of cooperation
between clinical and classroom instructors at a significantly
higher frequency than did clinical instructors. Students rated ob
servations of communication at a significantly lower frequency
than did the clinical and classroom instructors. All 3 groups
agreed that the physical presence, cooperation, and commu
nication between the clinical and classroom instructors has a
large effect upon the education of the student.
Conclusions: Clinical instructors must be educators as well
as care providers. At the same time, classroom instructors must
make efforts to include clinical instructors in all aspects of the
educational process. Also, athletic training students should be
exposed to the inner workings of their educational programs,
so they may have a better understanding and appreciation of
how theory and application tie together.
Key Words: theory-practice gap, collaboration, physical
presence, cooperation, communication, athletic training edu
cation

structors can help to create a balance between education and
service. Programs with a wide separation between the 2 de
partments may have a division between theory and practice.
The National Commission on Allied Health Education4 stated
that the primary role of an allied health education program
is to prepare students with entry-level job competencies in
their field of study by providing a curriculum that combines
didactic and clinical education. The effectiveness of a Com
mission on Accreditation of Allied Health Education Pro
grams (CAAHEP)-accredited athletic training education pro
gram may depend on several factors, including the working
relationship of the clinical and classroom instructors. Anec
dotal discussion of this issue was overwhelmingly supportive
of the idea that an educational program in which the clinical
and classroom instructors do not work together must have a
negative effect on the education of the student.
For this study, this working relationship will be defined as
the physical presence, cooperation, and communication be
tween the clinical and classroom instructors. In order to de
termine if clinical and classroom instructors are physically
present, cooperating, and communicating in an effective man
ner, observations and perceptions of clinical instructors, class-
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room instructors, and athletic training students were assessed.
Physical presence was defined as physically being together in
the same educational setting. Cooperation was defined as a
combination of resources and efforts to reach common edu
cational goals. Communication was defined as an open ex
change of thoughts, ideas, and opinions about the educational
process. Our primary purpose was to measure the observations
and perceptions of physical presence, cooperation, and com
munication between the clinical and classroom instructors and
secondarily to determine if this working relationship has a per
ceived effect on the education of the student.
METHODS

We used a questionnaire (Appendix) to measure the obser
vations and perceptions of physical presence, cooperation, and
communication between clinical and classroom instructors.
Subjects
Subjects consisted of clinical instructors, classroom instruc
tors, and athletic training students involved in CAAHEP-accredited and NATA-approved athletic training education pro
grams. At the time of this study, there were approximately 75
CAAHEP-accredited and NATA-approved athletic training
programs. Thirty randomly selected programs were solicited
for involvement in this study. Twenty-one programs gave for
mal consent, and 19 of these programs returned questionnaires.
Survey Instrument
We designed a demographic and observation and perception
survey instrument. The instrument was used to collect demo
graphic data to allow the researchers to categorize the certified
athletic trainers (ATCs) according to work responsibilities and
the athletic training students according to educational level
after formal admission to an athletic training education pro
gram. Certified athletic trainers were categorized as clinical or
classroom instructors based upon where the majority (more
than 50%) of their work responsibilities lay; those who re
ported a 50/50 split of responsibilities were excluded from the
analysis. Subjects were asked to estimate their observations of
physical presence, cooperation, and communication between
the clinical and classroom instructors. Subjects were also
asked to rate their perceptions of the quantity or frequency of
physical presence and the quality of cooperation and com
munication between clinical and classroom instructors on a 5point Likert-type scale anchored by poor (1) and excellent (5).
Additional space was provided for open-ended responses for
each survey item.
The following procedures were used to establish face valid
ity and internal consistency of the instrument. A focus-group
meeting was conducted with 3 athletic training students rep
resenting a cross-section of matriculation levels. They were
asked to read the instrument and provide feedback on items
that needed clarification. The instrument was then distributed
to 3 athletic training program directors who were asked to
review the instrument with regard to the readability and ease
of completion of the items. Changes were made based on re
sponses from the students and program directors. The instru
ment was then distributed to 6 ATCs and 12 athletic training
students to establish internal consistency. The ATCs repre
sented 3 clinical and 3 classroom instructors. The athletic

training students represented a cross-section of matriculating
students. The Cronbach alpha calculated for the 3 independent
variables were .86 for physical presence, .84 for cooperation,
and .85 for communication.
Procedures
The study was approved by the institutional review board.
We obtained written permission from program directors of
each of the participating athletic training programs before data
collection. No subjects were identified by name or by insti
tution.
At the time of the study, a current list of all CAAHEPaccredited and NATA-approved athletic training education
programs was obtained from the Joint Review Committee on
Athletic Training. Thirty programs were randomly selected and
a solicitation letter describing the procedures was sent to each
program director. Program directors were then contacted by
telephone to solicit involvement. When the program director
was solicited for involvement in the study, an account of the
total number of clinical instructors, classroom instructors, and
athletic training students within each program was obtained.
Participating program directors were then mailed a packet of
questionnaires and return envelopes. Separate envelopes were
provided for each clinical and classroom instructor to ensure
open and honest responses. An additional envelope was used
to collect all student questionnaires. The program director was
asked to solicit the involvement of one of the students to col
lect the student questionnaires. All completed questionnaires
placed in sealed envelopes were collected by the program di
rector and returned in a self-addressed, postage-paid envelope.
Each program was assigned a specific alphanumeric code to
allow the researchers to monitor which programs responded.
The same code was placed on the survey forms and return
envelopes of the clinical or classroom instructor and athletic
training student. Twenty-one days from the initial mailing, a
follow-up telephone call was made to the programs that had
not responded.
Statistical Procedures
Descriptive statistics were employed for the entire popula
tion. Data were analyzed using SPSS (version 8.0, SPSS Inc,
Chicago, IL) to calculate a variety of tests, including a general
linear model, Pearson correlational techniques with a Fisher Z
test, and a one-way analysis of variance. The .05 level of sig
nificance was used.
Limitations and Assumptions
Due to the qualitative nature of this issue, several limitations
and assumptions were expressed before the study began. Clin
ical instructors and classroom instructors may have had vary
ing levels of practical experience, which could have affected
their observations and perceptions of physical presence, co
operation, and communication. Athletic training students may
have developed a preference for a particular instructor, which
may have biased responses. The number of returned question
naires was limited due to self-selection. Some participants may
not have participated due to personal bias. We assumed that
all subjects responded honestly to the questionnaire.
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Table 1. Frequency and Percentage Distributions for the Sample
by Sex*
Clinical

Classroom

Student

Total

Variable

Sample

n

%

n

%

n

%

n

%

Men
Women
Total

19
10
29

65.5
34.5
100

42
30
72

58.3
41.7
100

171
250
421

40.6
59.4
100

232
290
522

44.4
55.6
100

*n indicates number of subjects.

Table 2. Demographic Values of Clinical and Classroom
Instructors*
Clinical
(n = 72)

Classroom
(n = 29)

Total
(n = 101)

Sample

Mean

SD

Mean

SD

Mean

SD

Age
Experience
Institution

31.65
8.54
5.45

8.70
7.80
6.80

36.13
12.34
8.55

9.14
8.59
10.20

33.30
9.97
6.47

9.05
8.23
7.90

*n indicates number of subjects; SD, standard deviation; experience,
years of certified experience; and institution, years of employment at
current institution.

RESULTS

Return Rates
Of the 30 programs solicited, 19 (63%) participated in the
study. A total of 737 questionnaires were distributed, 155 to
ATCs and 582 to athletic training students; 547 were returned,
for a response rate of 74%. Certified athletic trainers returned
111 questionnaires (71 %), with 1 incomplete form. Nine of
the ATCs who responded classified themselves as splitting
their time evenly between athletics and academics. These sub
jects' data were not included in the analysis. Athletic training
students returned 436 questionnaires (75%), with 12 incom
plete forms that were not used in the analysis.
Descriptive Statistics
Certified athletic trainers were predominately male (65.5%
for classroom instructors, 58.3% for clinical instructors), while
the athletic training students were predominately female
(59.7% women, 40.3% men) (Table 1).
Classroom instructors were, in general, older than clinical
instructors (36.13 years versus 31.65 years), had more years
of certified experience (12.34 years versus 8.54 years), and
had spent more time working at that institution (8.55 years
versus 5.45 years) (Table 2). Sixty-seven ATCs (66.3%) held
a master's degree.
For the athletic training students (n = 424), the average age
was approximately 21 years (mean = 20.89 years). Just over
half of the students (n = 218, or 51.5%) reported being in the
first or second semester of enrollment.
Each program had approximately 10 students (mean —
9.76) taking the NATABOC examination in the previous year,
with approximately 6 students (mean = 5.76) passing all 3
sections of the examination on their first attempt. The overall
first-time passing percentage for all programs combined was
54%, well above the national average of 31.7%, as reported
by the NATABOC for that time period.5
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Table 3. Test of Between-Subject Effects
Mean

Sums of
Squares

Square

F*

P valuef

2.143
5.053
15.642

1.072
2.527
7.821

1.339
3.120
8.461

.263
.045
.000

7.227

3.613

1.961

.142

5.236

2.618

1.599

.203

2.039

1.520

.872

.419

Physical presence
Cooperation
Communication
Subjective perception
of physical presence
Subjective perception
of cooperation
Subjective perception
of communication

* F indicates results of Pillai trace multivariate test; df = 1,98 for each
test.
fP < .05 is statistically significant.

Results of Hypotheses
The main hypothesis of this study, stated in the null, was
that there would be no significant difference between clinical
instructors', classroom instructors', and athletic training stu
dents' observations and perceptions of physical presence, co
operation, and communication between clinical and classroom
instructors.
A general linear model was used to test this hypothesis. The
Pillai trace multivariate test indicated a statistically significant
difference between the groups (F ]2;868 = 4.45, P < .001). The
test of between-subject effects demonstrated that the signifi
cant difference was in the observed frequency of cooperation
(F| 98 = 3.12, P < .05) and communication (F 1)98 = 8.46,
P < .001) (Table 3). Therefore, based upon these data, the null
hypothesis was rejected at the .05 level of significance.
The Tukey Honestly Significant Difference multiple-compar
ison test showed that the clinical and classroom instructors ob
served the cooperation differently, with the classroom instruc
tors rating observations of cooperation at a higher frequency
than the clinical instructors (Table 4). The students also ob
served the communication differently than did the clinical and
classroom instructors, rating observations of communication at
a lower rate than the clinical and classroom instructors.
On a scale of 1 to 5, subjects shared the opinion that the
working relationship between the clinical and classroom in
structors affects the education of the student (4.1353 ±
1.0158).
DISCUSSION

Based on the findings and limitations of this study, we made
several interpretations. Classroom instructors reported a higher
frequency of observed cooperation between the clinical and
classroom instructors. Students observed the communication
at a lower frequency than the clinical and classroom instruc
tors. Subjects agreed that the working relationship has a large
effect on education.
Classroom instructors reported a higher frequency of ob
served cooperation between the clinical and classroom instruc
tors. This rinding could be interpreted several ways. Perhaps
classroom instructors are more concerned about, or more fo
cused on, cooperating and working with the clinical instruc
tors. Conversely, classroom instructors may be observing co
operation that the clinical instructors do not observe. The
education of athletic training students requires the involvement
of both the clinical and classroom instructors. The fact that
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Table 4. Tukey Honestly Significant Difference Multiple-Comparison Test for Observed Frequency of Cooperation and Communication
Dependent
Variable
Cooperation

Group
Classroom
Clinical

Communication

Group
Clinical
Student
Classroom
Student

Student

Classroom
Clinical

Classroom

Clinical
Student

Clinical

Classroom
Student

Student

Classroom
Clinical

Mean
Difference
.4923*

Standard
Error

95% Confidence Interval
P value

Lower

Upper

.203
.177

.041
.254

.0015
-.1350

.9691
.6936

-.2130

.203
.122

.041
.186

.9691
-.4980

-.0015
.0071

-.2793
.2130

.177
.122

.254
.186

-.6936
-.0071

.1350
.4980

.2265
.6049*

.217
.189

.550
.004

-.2827
.1623

.7359
1 .0475

-.2265
.3783*
-.6049*

.217
.130

.550
.010

-.7359
.0073

.2827
.6828

.189
.130

.004
.010

-1.0475
-.6828

.1623
-.0073

.2793
-.4923*

-.3783*

*The mean difference is significant at the .05 level.

classroom instructors observed more cooperation than did the
clinical instructors might suggest that the classroom instructors
feel that collaboration is necessary to improve the education
of the students. However, this collaboration should be a 2-way
endeavor. Paraphrasing from some of the open-ended respons
es on the questionnaire, classroom instructors should make an
effort to involve clinical instructors in policy decisions rather
than imposing the policy, and clinical instructors should make
a conscious effort to involve classroom instructors in what is
taking place in the clinical environment.
McDaniel and Colarulli6 identified 4 dimensions of suc
cessful collaboration: integration, interaction, active learning,
and faculty autonomy. Curricular integration allows students
to make connections between divergent subject matter. This
can lead to a better understanding of the information. Clinical
and classroom instructors must collaborate to enhance the ed
ucational environment. True collaboration can create conflict
when the faculty members are accustomed to a high level of
autonomy. Out of conflict comes compromise, sharing, and
understanding of new ideas.
Robinson and Schaible7 developed guidelines for successful
collaborative teaching. The team should be restricted to 2
members, and they should agree upon a trial period. Selection
of the team should be done by the members themselves rather
than administrators. The team members should have an open
discussion of teaching philosophies, methods, and grading cri
teria. Most importantly, the members should anticipate teach
ing and interpretation differences. The authors assert that by
following these guidelines, effective collaborative relation
ships can be created. Athletic training educators may benefit
from applying these guidelines to their own programs.
Lachat et al8 presented a model for bridging the educationpractice gap at Georgetown University Hospital. This "bridg
ing" is achieved with the appointment of clinical educators.
These clinical educators have dual appointments within 2 dis
tinct departments, the Department of Nursing and the School
of Nursing. The Department of Nursing is housed within the
hospital, while the School of Nursing is housed within the
university. From their experience, the dual appointment en
courages a more efficient use of nursing resources. Athletic
training education programs that have a similar 2-department
model need individuals who can bridge the gap.
Fine9 discussed a symbiotic relationship between nursing

educators and nursing directors, outlining several ways in
which the educator and director can work together in order to
improve the education of the student and the quality of care
given to the patient. This is achieved by improving the teach
ing of basic technical skills and the establishment of nursepatient contracts.
We found that students observed the communication at a
lower frequency than the clinical and classroom instructors. It
is possible that students are not privy to all of the communi
cation among staff members. Several open-ended responses
from students indicated that they were aware of communica
tion but were not there to see it. Athletic training students
should be allowed to gain some exposure to or insight into the
inner workings of their educational program so they may better
understand and appreciate how it functions.
Clinical instructors, classroom instructors, and students
agreed that the working relationship between clinical and
classroom instructors has a large effect on the education of the
athletic training student. This was an important result. Up to
that point, the assertion that the interaction between the clinical
and classroom instructors affected the education of the student
was purely anecdotal. We did not show a direct cause-andeffect link between the interaction of clinical and classroom
instructors and the education of the student. However, the
agreement of the subjects is encouraging in that it does support
the idea that the interaction of clinical and classroom instruc
tors is an important indicator for student success.
The moderate to high intercorrelation of the physical pres
ence, cooperation, and communication variables suggests that
they all measure as one combined attribute. This implies that
they are all components of the broader idea of a working re
lationship between clinical and classroom instructors.
CONCLUSIONS

The education of athletic training students requires the in
volvement of both the clinical and classroom instructors. The
fact that classroom instructors observed more cooperation than
did the clinical instructors might suggest that the classroom
instructors feel that collaboration is necessary to improve the
education of the students. Conversely, it could be said that
classroom instructors are observing cooperation that the clin
ical instructors do not observe. This collaboration should be a
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2-way endeavor. Recently, the profession of athletic training
has placed a new emphasis on clinical instruction. The pro
fession is shifting away from counting hours of clinical ex
perience and moving toward a competency-based experience.
Collegiate athletic trainers working within an accredited ath
letic training education program must be both educators and
care providers for their athletes, a situation similar to attending
physicians working within teaching hospitals. At the same
time, classroom instructors must make efforts to include the
clinical instructors in all aspects of the educational process.
We hope all clinical and classroom instructors will strive to
reach a balance within their educational programs.
Future areas of research include a closer examination of the
working relationship on a case-by-case or institution-by-insti
tution basis. This might allow for greater objectivity instead
of allowing each individual to characterize his or her program.
Another area of interest would be to study why clinical and
classroom instructors observe cooperation differently.
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Appendix. Questionnaire of Certified Athletic Trainers' Perceptions of Physical Presence, Cooperation, and Communication Between
Clinical and Classroom Instructors
DIRECTIONS

Please read each question carefully and completely before responding. When responding to the questions, please generalize about the program
as a whole instead of thinking about specific instructors within the program. All estimation questions are to be answered within the timeframe of
this current semester/quarter. Use the following definitions as reference:
Clinical Instructor: certified athletic trainer who has the majority of work responsibilities in an athletic department and is in direct supervision of
the acquisition of clinical hours by student athletic trainers.
Classroom Instructor: certified athletic trainer who has the majority of work responsibilities in an academic department and is in direct supervi
sion of the acquisition of classroom credits by student athletic trainers.
Clinical Setting: educational setting outside of the classroom such as the athletic training room or the practice and competition area.
Classroom Setting: traditional educational setting in which a lecture/discussion format is presented.
DEMOGRAPHICS

?

;

;f:-

;

•• •

1. Please circle the approximate percentage of time you spend working in an athletic setting and in an academic setting (ie, 30% athletic and
70% academic equals 30/70).
1

0/100

10/90

2. My age is:

20/80

30/70

40/60

50/50

60/40

70/30

80/20

90/10

100/0

"

•

'•'-

:

^

___

3. My gender is:

Male ___

Female ___

4. Number of years of certified experience:
5. Number of years at current institution:
6. Highest degree held:

BA/BS

___
___

MA/MS

;

EdD/PhD

Other ___

'

,

PHYSICAL PRESENCE
Physical presence is defined as physically together in the same educational setting.
Use the following scale for the estimation questions: 1 = never, 2 = monthly, 3 = weekly, 4 = daily, 5 = please explain. If responding with a
score of (5) please explain your answer on the line provided. You may use the margins if more space is needed.
7. Please estimate how often this semester/quarter you have observed the clinical instructors and classroom instructors together in the clinical
setting.
12345

_____________________________________________________________________

8. Please estimate how often this semester/quarter you have observed the clinical instructors and classroom instructors together in the classroom
setting.
12345

__________________________________________________________________'

9. Please estimate how often this semester/quarter you have observed the clinical and classroom instructors together helping to educate a
student athletic trainer.
12345

_________________________________________________________________

10. Please estimate how often this semester/quarter you have observed the clinical and classroom instructors working together on educational
projects.
12345

_________________________________________________________________

11. How would you rate the amount or frequency of physical presence between the clinical and classroom instructors this semester/quarter?
Please circle the appropriate answer:
1 = Poor

2 = Fair

3 = Average

4 = Good

5 = Excellent

6 = Not observed

On what criteria do you base the rating in question 11? ______________________________________________
COOPERATION
Cooperation is defined as a combination of resources and efforts to reach common educational goals.
Use the following scale for the estimation questions: 1 = never, 2 = monthly, 3 = weekly, 4 = daily, 5 = please explain. If responding with a
score of (5) please explain your answer on the line provided. You may use the margins if more space is needed.
12. Please estimate how often this semester/quarter you have observed the clinical instructors utilizing academic department resources (overhead
displays, textbooks, classroom space, etc) with the classroom instructors to reach common educational goals.
12345

_________________________________________________________________

13. Please estimate how often this semester/quarter you have observed the clinical instructors utilizing athletic department resources (taping
supplies, therapeutic modalities, etc) with the classroom instructors to reach common educational goals.
12345

_________________________________________________________________

14. Please estimate how often this semester/quarter you have observed the clinical instructors making an effort to help the classroom instructors
in the classroom setting.
12345

_________________________________________________________________

15. Please estimate how often this semester/quarter you have observed the classroom instructors making an effort to help the clinical instructors
in the clinical setting.
12345

__________________________________________________________________
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Appendix. Continued

16. How would you rate the quality of cooperation between the clinical and classroom instructors this semester/quarter? Please circle the appro
priate answer:
1 = Poor
2 = Fair
3 = Average
4 = Good
5 = Excellent
6 = Not observed
On what criteria do you base the rating in question 16? _______________________________________________
COMMUNICATION
Communication is defined as an open exchange of thoughts, ideas, and opinions about the educational process.
Use the following scale for the estimation questions: 1 = never, 2 = monthly, 3 - weekly, 4 = daily, 5 = please explain. If responding with a
score of (5) please explain your answer on the line provided. You may use the margins if more space is needed.
17. Please estimate how often this semester/quarter you have observed the clinical and classroom instructors sharing opinions about the education
of student athletic trainers.
12345
_________________________________________________________________
18. Please estimate how often this semester/quarter you have observed the clinical and classroom instructors exchanging thoughts and ideas
about the education of student athletic trainers.
12345
_________________________________________________________________
19. Please estimate how often this semester/quarter you have observed the clinical and classroom instructors engaged in a discussion about the
education of student athletic trainers.
12345
_________________________________________________________________
20. How would you rate the quality of communication between the clinical and classroom instructors this semester/quarter? Please circle the
appropriate answer:
1 = Poor
2 = Fair
3 = Average
4 = Good
5 = Excellent
6 = Not observed
On what criteria do you base the rating in question 20? ______________________________________________
21. To what extent do you believe the physical presence, cooperation, and communication between the clinical and classroom instructors affects
the first-time passing percentage of the student athletic trainer on the NATABOC examination? Please rate the following statement by circling
the appropriate number:
1 = None
2 = Small
3 - Moderate
4 = Medium
5 = Large
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Objective: To establish the underlying theory and benefits
and describe the implementation of a problem-based learning
curriculum.
Data Sources: I searched MEDLINE, SPORT Discus, and
nursing, evidence-based medicine, and educational psychology
databases from 1987 through 2002 using the terms problembased learning, physical therapy, nursing, and medicine.
Data Synthesis: In the problem-based learning process, stu
dents encounter a problem, bring to it their preconceived un
derstanding (accurate or not), learn to identify what they need
to learn to better understand the problem, engage in self-di
rected study, and begin to resolve the problem. Problem-based
learning has its origins in medical education but is widely used

A

s athletic training and sports medicine professionaleducation programs continue to evolve, a plethora of
teaching techniques has been set forth, including tra
ditional lecture-based methods, skills-based methods (labora
tory settings for teaching psychomotor skills, drill and prac
tice, conceptualized practice, and modeling), technology-en
hanced methods (electronic tools, computer simulations,
Internet-based or -assisted courses, electronic assessment), in
dividual versus group methods (self-study, cooperative learn
ing), and inquiry-based methods (cases, projects, problems).
At first glance, these methods may appear to compete directly
with each other; however, understanding the science of how
people learn shifts the focus from "Which technique is the
best?" to "Which teaching strategies are best used to develop
an instructional program?" 1
"It is as important to learn the important questions as it is
the important answers. It is especially important to learn the
questions to which there may not be good answers." 2 The
greatest challenge facing any professional-education program
(eg, medicine, health professions, law, business, aviation) is to
produce professionals who are capable of independent and
critical thinking, who can sequentially analyze and solve dy
namic problems, who possess a commitment to lifelong learn
ing, who can rapidly understand problems in order to make
critical decisions on the field and in the clinic, and who can
work as part of a team.

in K-12 education, social sciences, health professions educa
tion, law, business administration, engineering, and aviation. An
entry-level master of science degree program in athletic training
based on problem-based learning and integrated clinical edu
cation is described.
Conclusions/Recommendations: Problem-based learning
curricula, if implemented correctly, can facilitate the entry-level
athletic training student's professional development into that of
a life-long learner who bases clinical decisions and procedures
on the best available evidence.
Key Words: curriculum, practice-based education, Objective
Structured Clinical Examination, curriculum design, clinical
practice, crew resource management

Problem-based learning (PEL), grounded in cognitive the
ory and with its origins in medical education, is a useful ap
proach for teaching students how to think critically and solve
problems they will encounter. Problem-based learning has
gained popularity in disciplines as diverse as K-12, university,
law, business, computer science, engineering, aviation, and
medical education. During the PEL process in the medical and
health professions, basic science, psychomotor skills, and clin
ical reasoning are learned in the context of clinical practice.
Four processes3 occur as the learning group is introduced to
a problem: (1) hypotheses as to the cause, physical diagnosis,
or management are established, (2) data pertinent to the case
are obtained, (3) learning issues requiring further inquiry
emerge and are assigned to group members for self-directed
study, and (4) the hypotheses, data, and learning issues are
reassessed, and the problem and its solution are further de
veloped at a follow-up session. The path to the solution, un
known at the outset, develops through the PEL process.
Athletic training education, like other disciplines, will ben
efit from reevaluation of teaching methods in light of the fact
that our cultural environment is vastly different than it was 10
years ago, thanks to the technologic revolution and the avail
ability of information. This raises the question, "Is the way
we were taught the most appropriate way to learn in today's
society?" Scientific, medical, and technologic advances far
Journal of Athletic Training
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surpass the ability of the human mind to integrate and assim
ilate all the available knowledge. Therefore, traditional teach
ing methods (eg, lecture format) may no longer be the most
effective in today's culture, where the critical skills include
problem solving and decision making. The challenges of learn
ing for today's world require disciplined study and problemsolving skills from the earliest grades forward. My purposes
are to present the learning theory and historical context for
PEL, to present the benefits and elements of PEL in entrylevel athletic training education, and finally, to describe a mod
ified PEL curriculum for an entry-level athletic training master
of science professional-education program. Some of the infor
mation regarding the program description is based on my ex
perience in curriculum-program development.
WHAT IS PROBLEM-BASED LEARNING?

Problem-based learning occurs in the context of a commu
nity of learners who share the same objective: solving the
problem. Ideally, the group should consist of 5 to 7 members
but can be modified to accommodate up to 14 members. Un
like the lecture format, the PEL process addresses group dy
namics, including the relationships and contributions of each
group member. Leadership, cooperation, communication, re
source utilization, collaborative team building, and decisionmaking skills are crucial to group success and are developed
through the PEL learning process. The active-learning process
of the PEL environment allows the learner to engage the realworld problem with enthusiasm, initiative, and inherent mo
tivation because the knowledge acquired is integrated, flexible,
and immediately useful.4 The content to be learned is imme
diately important and relevant to the learner's life and career.
The PEL process likely facilitates the development of the re
lationship among learning, cognitive competence, and moti
vation.
The development of these qualities and the universal appli
cations of the PEL process are critical skills well documented
in various industries such as aviation. The broad spectrum of
the application of PEL in aviation ranges from the most basic
concepts developed for the K-12 ages by the NASA Center
for Distance Learning,5 as students are exposed to fundamental
concepts of science, technology, mathematics, physics, and in
formation retrieval to advanced aviation research and training
in crew resource management (CRM), development of cog
nitive processes, and flight training.6'7 Crew resource manage
ment has been defined as "the process of using all available
resources, both human and machine, to effectively and safely
fly the airplane. Crew resource management skills include
communication, leadership/followership, team building, team
decision making, team problem solving, and task prioritization. Crew resource management training is distinct from tech
nical training (basic airmanship, spins, stalls, other maneuvers,
navigation, etc)" (J. D. Rodriguez, unpublished data, 2001).
Technology in aviation is designed ergonomically and opera
tionally to assist the pilot in the critical decision-making pro
cess, integrating automatization of functions with CRM (J. D.
Rodriguez, unpublished data, 2001). The application to sports
medicine is clear: learning of the psychomotor (technical)
skills is separate from the decision-making process, yet those
skills must be used in the context of the decisions to be made
regarding the management of the on-field situation. Technol
ogy-assisted assessment (eg, isokinetics, arthrometers) sup
ports the clinical decision-making process. Pediatric surgical
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medicine has transferred the "aviation paradigm" of CRM to
the operating-room environment, recognizing that the human
and technologic systems are designed to minimize and absorb
the inevitable errors. 8 Similarly, these concepts of CRM can
be applied to the athletic health care team in the clinic and to
emergency trauma management on the athletic field. Key to
aviation, medicine, and athletic training is the use of all avail
able resources, communication, and teamwork to effectively
solve problems. These qualities cannot be learned in a tradi
tional classroom environment but are integral to the success
of the PEL approach.
Theoretic Foundations for Problem-Based Learning
Student-centered teaching has gained considerable attention
across the disciplines in academe as faculty seek to implement
approaches other than the traditional, passive lecture
format.9" 12 Active learning has been defined as environments
that allow students to talk and listen, read, write, and reflect
as they approach course content through problem-solving ex
ercises, informal small groups, simulations, case studies, role
playing, and other activities—all of which require students to
apply what they are learning. The case-study method has been
used the longest to promote clinical problem-solving skills and
develop the decision-making process. These are not new con
cepts: more than 60 years ago, observers noted that students
became active rather than passive participants in the classroom
when they were engaged in real problem-solving skills. 13 This
collaborative learning, or "distributed cognition," affords stu
dents the opportunity to learn from each others' insights and
to clarify their thinking by articulating an idea or decision and
supporting it with a clear rationale.
Research in cognition and neuroscience has continued to
influence how academicians approach the learning process.
Cognitive theorists such as Bruner 14 contended that learning
is an active process in which individuals make sense of facts
through the process of conceptualization and categorization;
the process of attaining a concept is viewed as a series of
decisions. However, cognitive theorists are quick to point out
that it is equally important to have a substantial content-knowl
edge emphasis. 15 For this reason, students must have a knowl
edge base to use in solving problems. The basic science pre
requisites of chemistry, biology, anatomy, physiology, physics,
and statistics provide the student with the content knowledge
base from which to build. Academic courses alone do not ad
dress the dilemma of "book smarts but not an ounce of com
mon sense," as a number of researchers have demonstrated
few connections between what is learned in school and every
day problem-solving skills. Concept mapping as part of the
PEL process allows students to draw the connections and in
terrelationships among simple and complex ideas, content, and
applied knowledge to solve the problem.
Pea 15 suggested several ways to facilitate knowledge trans
fer from the known situation to the new problem: learning
must take place in the context in which the knowledge will be
used, the knowledge must be functional, and concepts and
skills are acquired with a purpose in mind. The purpose of
this knowledge transfer is to develop decision-making skills.
This approach requires teachers to move from an authoritarian,
all-knowing position in the classroom to a position as collab
orative colleagues, from the proverbial "sage on the stage" to
the "guide at the side." Cognitive science research 1 further
suggests that knowledge is organized in memory according to
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the conditions under which that knowledge is to be retrieved
and applied. For example, the biology and chemistry knowl
edge required for the entry-level athletic training student to
understand the inflammatory process in sufficient depth to plan
an appropriate physical intervention plan differs from the
breadth and depth of understanding required for the medical
and pharmacologic management of inflammatory arthritis. The
implications for curriculum design are clear. PEL experiences
must be designed so that the knowledge students develop in
the classroom can be best retrieved in the anticipated context
of knowledge use: the clinical setting.
The traditional lecture, psychomotor competency "check
off," case, and discussion methods may achieve the goal of
imparting knowledge but fall short of producing professionals
who are capable of critical thinking and independent problem
solving. Furthermore, traditional, highly competitive models
of education, particularly preprofessional studies (eg, medi
cine, law), do not foster a climate of teamwork or collaborative
learning—essential skills for success in the workplace.
Benefits of Problem-Based Learning

have in assessing students' knowledge content. 17 - 18 Although
the evidence is not 100% conclusive, a modified hybrid PEL
curriculum incorporating characteristics of both traditional and
PEL educational methods, with more structure and guidance
(eg, integrate lectures, learning objectives) early in the curric
ulum may address these issues. This modified approach ad
dresses the need to develop an early foundation of knowledge
that can be immediately integrated into the weekly cases. For
example, these lectures may include basic physics principles
related to electrotherapy or the biology of the tissue-injury and
tissue-healing processes. The inclusion of selected, structured
content early in the first semester may ease students' anxieties
and transition to a PEL curriculum. By the end of the first
semester of the PEL curriculum, my students reported a great
er understanding of the process and improved ability to make
clinical decisions in the content area of the first semester (or
thopaedic and musculoskeletal disorders).
Elements in Problem-Based Learning
The key to successful patient management is knowing
where to look and how to evaluate and integrate the infor
mation from all disciplines (basic and medical sciences) into
practice to solve the problem at hand. These characteristics are
the hallmark of self-directed learning.
The problem-based learning approach has several require
ments3 :

The traditional didactic and clinical models of athletic train
ing education may not be the best to address the expectations
of students who should be able to (1) become independent and
critical thinkers, (2) reason their way through patient prob
lems, (3) recall and apply what they have been taught to the
care of their patients, (4) recognize when their skills and 1. Tutor: The tutor facilitates small-group (5 to 7 students)
knowledge are not adequate to the clinical task they are con
learning and may come from the basic or clinical sciences.
Tutors may also be actively practicing in the field of sports
fronting, and (5) learn new information as they need it and as
sports medicine research moves ahead, keeping contemporary
medicine and athletic training, although content expertise
(while ideal) is not necessary to be a good tutor. "The
in their knowledge and skills. 3 The first goal of PEL is the
development of clinical reasoning to apply knowledge and ex
skillful tutor will cause students to develop effective rea
pertise in the context of an extensive, rich knowledge base.
soning skills, acquire a solid knowledge base, become ef
fective self-directed learners, take control of their own
The second goal is the ability to "continue learning throughout
learning, and enjoy the whole process. The skillful tutor
the entire professional life in order to meet the unique and
changing needs of patients and the problems they present, the
will be able to eventually fade away and allow the students
changing problems and demands of the health care system,
to carry on the process by themselves." 19 Barrows 19 noted
and to keep contemporary in medical knowledge and prac
4 steps to assist an inexpert tutor to feel comfortable in this
tice." 3
role: (1) state the curricular objectives so both the tutor and
The pluralistic view of intellect points to the importance of
students know what is to be accomplished; (2) provide the
subject-matter knowledge and the need to develop criticallearning issues the faculty feel should be identified by the
thinking and decision-making skills in the educational curric
students for each problem, task, or situation addressed in
ulum, rather than expecting them to simply emerge from ca
the group; (3) orient the tutor to the problem, task, or sit
sual modeling. 16 Casual modeling includes the segmentation
uation and identify its importance in the curriculum, why
of skills into checklists, waiting for the "teachable moment,"
it was chosen, what the students should learn from it, and
hoping the clinician (clinical instructor or supervisor [CIS])
any difficult issues and traps it may entail; and (4) provide
will model the appropriate decision-making sequence at the
the tutor with an expert who can be consulted at any time
precise instant that the student is ready to receive the infor
and who might be able to attend a tutorial session to listen
mation. Students must develop an area of knowledge depth,
to a group's deliberations and give feedback about the
the ability to find information germane to the problem at hand,
group's progress.
and the ability to evaluate the quality and relevance of avail 2. Resource Faculty (Consultants): These faculty (clinicians or
able information.
academicians or both) with content expertise are available
to students during self-directed study as a source for ref
The advantages of a PEL curriculum over traditional cur
erences and information from their area of expertise (basic
ricula include the following: students are more enthusiastic
science or clinical). The CIS often serves as a resource for
learners; students' knowledge is better retained, retrieved, and
the students and may provide a lecture if requested by the
applied in clinical settings; students demonstrate a more ho
students (ie, student-initiated learning).
listic approach to patient care; PEL is more enjoyable for stu
dents and faculty as it encourages exploration, discussion, and 3. Problem Simulations: The initial presentation, history,
physical examination, laboratory and imaging results, and
debate; and the curriculum is inherently current and evidence
based. 12 However, several disadvantages to the PEL approach
special tests of actual patient cases are addressed. Just as
must also be considered: increased cost and faculty time, stu
in real-life situations, the cases are ill structured. The stu
dents' weakness in the basic sciences, and the difficulty faculty
dents face the problems just as they would in real-life clinJournal of Athletic Training
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ical situations, and the path to their solution is unknown. transmission but not linked those concepts to electrotherapyThe students can ask any question and perform any phys setting selections. The tutor may say, "Given what you know
ical examination, diagnostic procedure, or emergency in about the nervous system, how does this relate to what you
tervention. Students are also allowed to ask inappropriate will do clinically to achieve your goal of pain relief?" With
questions, perform inappropriate tests, and obtain the re each passing week, students "discover" and learn new infor
sponses that would occur with an actual patient. Therefore, mation in the context of solving a case; the tutor can provide
the ill-structured cases and problem simulations offer the cues to the students if they begin to draw incorrect conclu
same challenge to clinical reasoning as a real-life situation sions. The tutor also focuses the group on the task at hand if
does. Basing cases on theoretic or imaginary groups of the discussion moves toward themes that are "nice to know"
findings ultimately results in the collapse of a case from but not essential to the case. As students gain more experience
lack of authenticity. This is an area in which the CIS can with PBL, the tutor becomes less necessary to the success of
contribute to the PBL curriculum as the problems are de the group.
One of the dangers the tutor must guard against is the stu
veloped from actual cases to preserve their authenticity.
The clinical instruction and supervisory roles of the CIS in dents' temptation to believe they have solved the problem
a PBL curriculum are not dichotomous: separating the clin when they have only achieved a superficial understanding of
ical assessment of psychomotor skills from their application it. The problem should be designed with sufficient depth and
in the appropriate decision-making context is impossible; breadth so that students must uncover the deeper, underlying
thus, in this curricular model, the roles of clinical instructor basic science principles responsible for the clinical presenta
and clinical supervisor are carried out by the same individ tion or intervention problem. Didactic education and fact
ual.
memorization keeps the learning at the superficial level. It is
only when the student develops the connections among facts,
principles, and clinical presentation that critical-thinking, anal
The Role of the Tutor in Problem-Based Learning
ysis, and decision-making skills begin to manifest. The final
The tutor functions on a metacognitive level, which has discussion period of the week is designed to deepen these con
been defined by Barrows3 - 19 as,
nections and to facilitate the transfer of the knowledge gained
during the week to new situations later in the semester. The
thinking: pondering, deliberating, or reflecting on the problem or situation;
cases encountered in the PBL curriculum begin to provide stu
reviewing what is known and remembered about the kind of problem con
fronted; creating hypotheses; making decisions about what observations, ques
dents with a deeper understanding of interrelationship between
tions or probes need to be made; questioning the meaning of new information
the basic and clinical sciences. Rather than memorizing facts,
obtained from inquiry.
students learn to draw connections and think critically about
Barrows further identified the role of the tutor as a guide to a cluster of findings, much in the same way they will encoun
facilitate student independence and critical thinking, keep the ter problems in the field. Concept mapping21 is a useful pro
process moving in the right sequence, probe the student's cess for students to discover the connections from superficial
knowledge depth, be sure all students are involved in the to deep areas of knowledge and understanding. The tutor can
group process, and engage in educational diagnosis of each determine if the students have achieved the depth of inquiry
student (errors in reasoning, difficulties in understanding the by comparing the concept map to the list of anticipated learn
information and concepts). The tutor is responsible for several ing issues developed as the problem was designed (Figure).
Tutor training is essential to the success of a PBL curricu
tasks critical to the group's success: keeping the learning pro
lum.
12' 19 Options for learning effective tutorial skills include
cess moving and taking each phase in the right sequence (eg,
students should explore the causes of a problem before moving faculty colleagues who have experience and success in the
to inquiry to gain more information); probing the student's tutorial process, PBL tutor-training courses offered by insti
knowledge deeply with "why" questions challenging ideas, tutions (eg, Southern Illinois University Medical School), anal
terms, definitions, explanations, and comments; being sure that ysis of videotape tutorial sessions, and in-depth understanding
all students are involved in the group; offering educational of the tutorial process. The tutor's skills are also further refined
diagnoses (eg, reasoning difficulties, problems understanding based on the group's constructive feedback at the end of each
the information and concepts, or problems finding the appro weekly case-summary discussion. Once trained, the CIS can
priate information); and modulating the challenge of the prob facilitate groups and laboratory sessions in his or her area of
lem at hand (ie, the task should not be so easy that the students expertise for short periods (2 to 3 sessions, typically lasting a
are bored, nor should they be faced with a problem that is far week): for example, the field management of the athlete with
too complex or overwhelming). 19 These skills are not used in suspected spinal trauma. The CIS works closely with the
traditional, didactic education and must be learned by the tutor. course coordinator in debriefing sessions after the tutorial ses
Tutorial and facilitation styles vary and may have a profound sions to determine whether underlying learning objectives
impact on the outcome20 and the group's ability to continue were met, the progression of the case, and methodologic issues
related to improving tutorial skills. This represents an invest
the process on its own.
The skilled tutor asks probing questions to determine wheth ment of the university in the clinical setting and provides a
er the students' discussion has reached the depth and breadth unique opportunity for clinicians to be involved in the curric
of the topic as determined by the instructor's learning objec ulum and to interact closely with the students.
tives and anticipated learning outcomes for that problem. The
tutor may assist the students in organizing the information and CURRICULUM STRUCTURE
moving to the next level of understanding without directing
where the group discussion should go. For example, the group
The PBL entry-level athletic training master's degree cur
may have identified the neural structures (receptors, nerve riculum spans 4 semesters, with clinical education commenc
types, pathways, fiber types, diameter, etc) involved in pain ing during the first semester and progressing in complexity
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pain of
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Sample concept map for acute shoulder injury: exploring the neuroscience branch.

and intensity during the curriculum (Table 1). Because the pro
gram offers a master of science degree, students are required
to complete a research thesis, selecting from the research
themes and agendas of the faculty. The entry-level profession
al-education requirements are the same, so this model can be
used for either undergraduate or graduate curricula. From the
outset of the program, students are challenged to support their
assessment findings and intervention plans (field management,
therapeutic modalities, and exercise) with evidence from the
literature. Throughout the curriculum, students are encouraged
to practice evidence-based medicine. 22
Evidence-based medicine is a method for evaluating the va
lidity of research in clinical medicine and applying the results
to patient care. It integrates clinical expertise with the best
available clinical research because neither expertise nor re
search on their own merits are sufficient to guarantee optimal
care. 23 First, traditional sources of information (textbooks) are
often out of date, contain errors, are ineffective, are too over
whelming in their volume, or are lacking in validity for prac

tical use. Second, with novice students, disparity among as
sessment skills, judgment, and clinical knowledge is great.
Third, reimbursement often depends on the ability to produce
evidence and justification for a particular treatment approach
or intervention. 22 Problem-based learning and the practice of
evidence-based medicine (as applied to the health professions,
including athletic training) share a number of features, includ
ing identifying the problem or area of uncertainty, formulating
relevant and clinically focused questions, finding and apprais
ing the evidence, assessing the clinical importance of the ev
idence, assessing the clinical application of the recommenda
tions or conclusions of the research, assessing the outcomes
of the clinical actions taken, and summarizing and storing in
formation for future reference. 24
The athletic training curriculum follows a modified PEL
format to provide students with guidance through appropriate
readings and learning objectives. This offers needed structure
to the students' learning experience, particularly early in the
first semester of the program. Unlike the passive lecture forJournal of Athletic Training
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Table 1. Sample Problem-Based Learning Curriculum Structure*

Semester 1. Orthopaedic and Musculoskeletal Focus
Human Anatomy, Structure, and Function I
Assessment of Athletic Injuries and Illnesses I
Therapeutic Modalities and Therapeutic Exercise in Athletic Injuries
and Illnesses I
Practice Issues in Athletic Training I
Clinical Skills in Athletic Training I
Semester 2. Medical Conditions and Emergency-Management Focus
Human Anatomy, Structure, and Function II
Assessment of Athletic Injuries and Illnesses II
Therapeutic Modalities and Therapeutic Exercise in Athletic Injuries
and Illnesses II
Practice Issues in Athletic Training II
Clinical Skills in Athletic Training II
Semester 3. Advanced Medicine, Physiology, and Clinical Focus
Pathophysiology of Athletic Injuries and Illness I
Exercise Physiology
Research Methods
Master's Thesis/Professional Project (developing the research idea,
literature review, proposal)
Clinical Skills in Athletic Training III
Semester 4. Advanced Medicine, Human Performance, and Clinical
Focus
Pathophysiology of Athletic Injuries and Illness II
Sports Nutrition
Drugs and Ergogenic Aids in Sports Medicine
Master's Thesis/Professional Project (data collection, analysis, man
uscript production)
Clinical Skills in Athletic Training IV
*Each semester's courses are corequisites.

mat, which disengages the students from the learning process,
the active learning environment in the PEL curriculum re
quires that students become actively involved, assuming re
sponsibility for their learning. For many students, the transi
tion from a passive to active learning environment is initially
uncomfortable, as they must begin to decide for themselves
what is important to know to solve the problem.
Based on feedback from students after the first year of the
curriculum, several well-placed lectures dealing with basic
concepts (eg, tissue healing, organization of the nervous sys
tem) presented early in the semester may be beneficial. Stu
dents must have a foundation of factual knowledge (gained by
the basic science prerequisites for the professional-education
program and lectures given early in the program) in order to
develop problem-solving ability and to transfer the knowledge
to new situations. To complete the circle, the students' ability
to acquire organized skills and facts (through drill and practice,
modeling, electronic simulations, etc) is enhanced when those
skills are connected to meaningful problem-solving activities
and students understand why, when, and how those skills are
relevant. The key for success with a modified approach (lec
ture and PBL format in the same curriculum) is to facilitate
the transfer of concepts in a meaningful way from one problem
to another. Needham and Begg25 compared problem solving
with rote memorization and found that not only were the stu
dents in the problem-solving group better able to transfer and
apply concepts to new problems, but feedback about the cor
rect solution was also important for successful transfer. Using
a modified approach allows the curriculum to draw on the best
aspects of both the traditional and PBL approaches to achieve
the goals of student learning.
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When designing a PBL curriculum, ideally all instructional
faculty of the basic and clinical sciences will reach a consensus
on the content sequence and location in the curriculum. Spe
cific learning objectives and reading assignments are provided
to the students to assist them in developing and focusing their
resources. Course work in cadaver anatomy and physiology is
coordinated with assessment, treatment (field management,
therapeutic modalities, manual therapy, therapeutic exercise),
reconditioning, injury prevention, practice issues, and clinicalskills development. The subject matter revolves around the
cases and the information necessary for each case. The weekly
content is spread across the courses with the same underlying
theme. Students participate first in a small-group discussion to
begin to address the problem, followed by the laboratory ses
sion the next day. For example, the first week of the semester
focuses on tissue response to injury in the case of an acute
onset of shoulder pain. The cadaver anatomy and physiology
course content focuses on introductory anatomical, physiolog
ic, and biomechanical concepts, including movement defini
tion, basic arthrology, palpation, injury response, pain trans
mission, scapulohumeral biomechanics, torque, force couples,
and the anatomy of the shoulder complex. The assessment
course introduces the basic concepts of history and physical
examination, the screening examination, shoulder-complex ex
amination (manual muscle testing, goniometry, and special
tests), and functional examination. The therapeutic modalities
and exercise course introduces the modalities used for inflam
mation and acute pain, principles of therapeutic exercise, and
specific manual and exercise interventions for the case. Ath
letic taping and bracing techniques, functional progression of
exercise and return to performance, and in-depth practice and
assessment of the techniques learned in the earlier laboratories
are further practiced and reinforced in the clinical-skills cours
es using drill and practice, simulations, and computer-based
models. Students are introduced to the profession of athletic
training, scope of practice, and evidence-based medicine in the
practice issues course.
In the second year, the PBL approach must be integrated
into courses taught by faculty from other departments who are
not familiar with PBL. Conceivably the content (exercise
physiology and pathophysiology) could be linked with com
mon cases used in both courses. Despite the challenges, multidisciplinary groups are beneficial in that students are exposed
to philosophies, skills, practice issues, and decision-making
pathways in other disciplines. Lary et al,9 in a pilot project to
test a model of rural health assessment, designed a multidisciplinary education model consisting of students in physical
therapy, physician assistant, and dental hygiene programs.
Phase I involved discipline-specific content and problems and
team concepts; phase II consisted of working in multidisciplinary groups to solve a PBL case; and phase III had students
working in small groups on real patients. Overwhelmingly,
more than 90% of the students evaluating the program reported
enhanced problem-solving skills, improvements in working in
groups, and an enhanced knowledge of the other disciplines.
The process begins during the first discussion session, when
the students are introduced to the case and read the problem
(this often happens on Friday so students have the weekend
for independent study and preparation for the upcoming week)
(Table 2). During the first discussion session, students brain
storm to identify hypotheses and possible solutions; data, in
cluding information obtained from the patient or test results,
diagrams, pictures, radiographs, models, answers to any ques-
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Table 2. Sample Curriculum Schedule, Semester 1
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00

Anatomy
Laboratory

Assessment
Laboratory

Clinical-Skills
Laboratory

Intervention
Laboratory

Assessment
Tutorial

Intervention
Tutorial

Anatomy
Discussion

Practice
Issues

Clinical-Skills
Laboratory
Summary
Discussion

Supervised Clinical Experiences 15 hours/week minimum

Table 3. Sample Case-Planning Worksheet
CASE: 17-Year-Old Swimmer Presents with Left Shoulder Pain
Hypotheses
Data
Supraspinatus tendinitis
Thoracic outlet syndrome
Adhesive capsulitis
Cervical ventral rami
dysfunction
Muscular strain
Multidirectional instability

Age
Predisposing factors
Symptoms worse
Symptoms better
Activity/sport
Diagnostic studies
Physical examination
Treatment
Etc

Action Plan

Learning Issues

Terminology
Shoulder, cervical spine anatomy
Neurovascular physiology
Brachial plexus functional anatomy
Tissue injury, healing responses
Bone-stress response
Tendon healing
Management of acute inflammatory
conditions
Exercise during acute inflammation
Neuroanatomy of receptors and ascending
sensory pathways for pain perception
Arthrokinematics
Manual muscle testing, goniometry
Organization of peripheral nerves
Length-tension relationship
Muscle action types
Stress-strain curve
Radiographs
Diagnostic tests
Medical specialties
Kinesiology of the shoulder complex

tions they might pose; learning issues, including areas of
knowledge deficit, what students need to know about the case,
what further information is necessary to interpret data or make
decisions regarding the hypotheses; and an action plan, in
cluding tasks that need to be completed to solve the problem
(Table 3). The students then identify and assign essential issues
for each group member to research.
The second discussion session begins with a case summary
(in the style of grand rounds), evaluation of resources used by
the students in independent study, reevaluation of the hypoth
eses and data in light of the new information, addition or de
letion of hypotheses, and carrying the problem through to the
intervention. The final discussion session of the week focuses
on reviewing the relationships between the clinical findings
and basic sciences. Concept mapping may be used during this
session to graphically represent those relationships. Students
are asked to evaluate the performance of the group, each in
dividual, and the tutor and to offer positive suggestions for
improvement. As the students move through the semester, their
reactions vary from excitement over the novelty of the expe
rience to a sense of being overwhelmed at the volume of
knowledge available, and finally, to a sense of the possible:

Specific physical examination tests
Imaging (magnetic resonance imag
ing, computed tomography, radio
graphs)
Therapeutic modalities
Therapeutic exercise
Technique modification

the work is difficult, but they are learning principles and more
clinically applicable material over a wider range of topics.
The faculty—both academic and clinical—design the prob
lem around the basic and clinical sciences in an integrated
fashion. They have structured and designed the case to reach
the desired depth of knowledge. Case-planning worksheets
clearly demonstrate where each of the competencies is ad
dressed in the curriculum and are included in the documen
tation for the accrediting agencies. All educational competen
cies have been cross-referenced with multiple exposures in the
classroom, laboratory setting, clinical-skills courses, and fi
nally, the open clinical setting. The curriculum is revised at
the conclusion of each semester as part of an ongoing curric
ulum assessment: cases are modified and revised after the stu
dents work through the problems. Additional anticipated learn
ing issues and difficult areas are identified and included in the
problem description for the following year.
For example, the basic sciences focus on introductory anat
omy concepts (as reflected by the anatomy learning objectives
provided the students), basic organization of the nervous sys
tem, introduction to pain theories, acute tissue injury (biology
and clinical presentation), and anatomy of the shoulder cornJournal of Athletic Training
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plex via cadaver dissection, while the clinical sciences focus
on introductory assessment principles and shoulder assess
ment. After the first tutorial (assessment), the students partic
ipate in the assessment laboratory, where they learn the tech
niques highlighted in the discussion. The tutor and the students
also have learning objectives for the laboratory sessions. At
the second session, one student summarizes the case as if pre
senting at grand rounds, and the discussion moves toward in
tervention methods.

Integrated Development of Clinical Skills
Considerable discussion has focused on the notion of as
sessing "learning across time" and each of the cognitive, psychomotor, and affective competencies and the clinical profi
ciencies described by the National Athletic Trainers'
Association competencies document. 26 Although decision
making and skill application are mentioned in the preface, the
clinical proficiencies are, for the most part, listed as technical
abilities (locate, identify, apply, select settings, etc). However,
clinical proficiency is more than technical ability or a pre
scribed amount of knowledge. It is the combination of knowl
edge; understanding of the basic sciences, skills, and attitudes;
understanding of factors influencing the current clinical
situation; and the ability to think critically to make appropriate
decisions. For example, a fourth grader can learn the psychomotor task of performing a Lachman test: hand placement,
direction of pull, position of the body part, etc. However, the
fourth grader would likely be unable to demonstrate clinical
competency in the broader sense.
In decision making, several features distinguish psychomotor competencies from clinical competencies. Psychomotor
competency is based on understanding how and why a deci
sion will lead to successful results, what other factors may be
involved, what other physical examination techniques should
be employed, and having the ability to solve the problems
presented by the clinical situation. Clinical competency is a
broad, far-reaching combination of skills, knowledge, and de
cision-making skills. For example, competence as a clinician
includes the broad range of knowledge and understanding
upon which the assessment and subsequent intervention are
based, including competence in patient and athlete assessment,
management, tissue healing, processes that would promote or
inhibit wound healing, and factors involved with functional
return to competition. Mere technical skill does not necessarily
translate to the skills needed to be a reflective practitioner.
Thus, the notion of "learning across time" must mean more
than documenting that the skill has been taught 3 times during
the training curriculum. Assessment of skill attainment occurs
first in the context of psychomotor proficiency and then pro
gresses to appropriate use in a clinical or field setting. To that
end, the curriculum design should move from assessing iso
lated psychomotor clinical skills to a contextual evaluation of
decision making to select the appropriate group of skills rel
ative to the situation. It is impossible to predict every situation
that the sports medicine clinician will experience on the ath
letic field; however, highly developed critical-analysis and
problem-solving skills enable the clinician to make good field
decisions.
Beginning with the first semester, students are introduced to
the clinical proficiencies and skills in the appropriate labora
tory session (assessment or intervention) and are provided a
psychomotor checklist breaking the skill into its component

^
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parts, including "fatal flaws," which, if present, result in au
tomatic failure for that skill. The first assessment of clinical
skills in the curriculum occurs in a closed laboratory environ
ment. Students have the opportunity in the corequisite clinicalskills courses to further refine the clinical skills in a progres
sively open environment and place them in the context of field
practice. During the first year, the students are closely super
vised by the clinical CIS during the laboratory sessions and
on the field in an open, applied environment. The CIS is fa
miliar with the progression of the curriculum and seeks to
design clinical experiences in concert with the student's pro
gress in the classroom. Because the students have learned the
didactic and clinical information in an integrated fashion, once
they are placed in the clinical environment, they are judged
on their critical-thinking and analysis skills against the bench
mark of a practicing certified athletic trainer. During the close
ly supervised clinical-skills courses, students are also social
ized into the profession with the assessment of professional
abilities, including interpersonal skills, commitment to learn
ing, communication skills, effective use of time and resources,
use of constructive feedback, problem solving, professional
ism, responsibility, critical thinking, and stress management.27
The Objective Structured Clinical Examination (OSCE)
used in medical and physical therapy education has been
adopted as an assessment tool in the clinical-skills courses.
The OSCE, or standardized patient,28 '29 requires students to
interact with a simulated patient or situation who presents with
a standard history and physical examination or with a stan
dardized scenario. The clinical examination focuses on 6 areas
of clinical competence: (1) detailed and relevant history; (2)
physical examination; (3) identification, performance, and in
terpretation of the appropriate tests and measures (special tests,
diagnostic tests, physical performance, radiographs, etc); (4)
identification of the problem and working diagnosis; and (5)
management. The OSCE is completed with a checklist or rat
ing scale for each station. The grading forms have been tai
lored to each station according to a standardized blueprint,
including (1) test situation presented to the examinee, (2) di
agnosis or nature of the problem, (3) level of student to be
assessed, (4) time allowed, (5) objectives to be tested, (6) task
examinee is asked to perform, (7) data to be observed and
how they are to be observed and recorded, (8) scoring method,
and (9) strategies for making decisions. 28 The OSCE repre
sents a higher-level assessment, as the skills are now evaluated
in the context of a complete examination. The final stage of
assessment occurs in the context of the students' clinical ex
periences. Results of the basic-skills laboratory examinations,
OSCE, and field assessment span the continuum of assessment
from psychomotor skill assessment to assessment of clinical
decision making.

Assessment of Student Learning
Assessment in a PEL environment occurs in the context of
the students' abilities to revise and improve their thinking and
to see progress and revise any errors in understanding. The
tutor identifies problems that need to be remedied.
Written and practical examinations fall short in assessing
whether the student has learned to think critically or ask the
important questions. These examinations often focus on the
student's ability to memorize facts rather than assessing learn
ing and understanding. The ability to think independently and
clinically must be fostered throughout the curriculum, recog-
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nizing that it is a process, not an outcome, and contains both
rational and emotive elements. Brookfield30 identified 4 com
ponents of critical thinking: (1) identifying and challenging
assumptions, (2) challenging the importance of context, (3)
attempts to imagine and explore the alternatives, and (4) imag
ining and exploring the alternatives leads to reflective skepti
cism. Clearly the PEL curriculum addresses each of these
components. Assessment in a PEL curriculum must be ongo
ing in order to make the students' thinking, misconceptions,
and development evident to the teacher, who continuously
monitors their progress.
The traditional, multiple-choice examination format focuses
on students' ability to memorize facts. If structured in the con
text of solving a problem and requiring synthesis of infor
mation and prioritization of options,31 written examinations
may also provide opportunities for clinical decision making.
In a modified PEL curriculum, it is most effective to provide
students with the data about a particular case and then ask
questions relating to anatomy and physiology; assessment;
signs, symptoms, and mechanisms; field intervention; rehabil
itation; and prevention for that case. As the examination pro
gresses, additional data may be provided to further develop
the case. Because all the courses are corequisite and emphasize
different aspects of the same case, single examinations with
questions from all the courses are given at 3 points in the
semester. Questions from each course are identified and tallied
separately.
Just as student assessment in a PEL curriculum can be prob
lematic, students learn early that their old study strategies are
ineffective. Straight memorization, reading, and highlighting
texts with an arbitrary content sequence are not effective in
helping students learn concepts or group information in an
interrelated and meaningful way. With some instruction, stu
dents learn to group information in a structured manner so that
interrelationships among ideas become apparent. The conceptmapping method20 and Kiewra's32 matrix-representation sys
tem present methods for students to organize information in a
meaningful way from generalities to specifics. During the final
summary discussion of the week, students amass all the basic
science and clinical aspects of the case and reconsider the ev
idence and context of the material covered. With the tutor's
assistance, students develop a concept map (see Figure), be
ginning with the superficial knowledge of the case and its pre
sentation. Founded in cognitive science, concept mapping
demonstrates true competence in an area of inquiry (the case)
as students demonstrate factual foundations (ie, basic scienc
es), understand those facts in the context of the conceptual
framework developed by the map, and organize the new
knowledge in meaningful ways that facilitate retrieval and
clinical application. Daley et al21 suggested 6 steps in creating
a concept map:
1. Select the topic, reading, or case for which you want to
develop a map.
2. Identify the most general concepts first and place them at
the top of the map.
3. Identify more specific concepts that are related to the gen
eral concepts.
4. Tie the general and specific concepts together with linking
words in some fashion that has meaning for the learner.
5. Look for cross-linkages between the more general and more
specific concepts.
6. Discuss, share, think about, and revise the map.

As students gain more experience and familiarity with con
cept mapping, the maps become more complex, providing
graphic representations of their progress during the preceding
week.
Challenges in Implementing a Problem-Based
Learning Curriculum
Designing and implementing a PEL curriculum is easiest
for new programs, which have the luxury of being able to
assign content and teaching methods across the curriculum.
Each major area (ours was divided into musculoskeletal/orthopaedics, neurologic/spine/head trauma, cardiovascular, thoracoabdominal, and internal medicine content blocks) should be
carefully designed to integrate both the basic science (anato
my, physiology, pathophysiology, and biomechanics) and clin
ical science components. Typically in a 16-week semester, 13
to 14 cases are developed to address the interrelated nature of
the biological, physical, and clinical concepts illustrated by
each case. In that sense, the cases become the curriculum. The
resistance to a PEL curriculum may come from our colleagues
in the basic sciences who fear that knowledge of the basic
sciences will be reduced, thus undermining the scientific foun
dation of the profession. Most curricula will have to integrate
their courses with other disciplines (eg, basic sciences, other
departments) and faculty who may not share the enthusiasm
or commitment for PEL. Therefore, it may be more feasible
to integrate the PEL approach into modules or blocks within
a semester.
The PEL process is introduced to the students during the
application process, when they are invited to the campus for
group interviews to provide the faculty with the opportunity
to observe how they function in a group setting. Also, appli
cants gain a notion of what to expect in a PEL curriculum.
Before the semester starts, the students participate in a weeklong orientation session during which they are provided with
more materials about the PEL process,33 experience the PEL
process for the first time, and are taught essential skills re
quired on the first day of their clinical experience.
CONCLUSIONS

Problem-based learning, grounded in cognitive theory and
medical education, is a useful approach in teaching students
how to think critically and solve problems they will encounter
in the athletic training professional environment. Students who
participate in PEL curricula generally find less of a dichotomy
between the didactic and clinical settings. Athletic training ed
ucation programs, particularly start-up programs, should con
sider integrating PBL into portions of their curricula. The
modified PBL is the most feasible option, given academic en
vironment and manpower restrictions. Although evidence to
support PBL as superior to traditional methods is lacking, stu
dents and faculty report that the PBL process is more imme
diately relevant, interesting, and motivating than the traditional
lecture format. The formal preparation of sports medicine pro
fessionals should foster the development of critical thinking,
rational decision making, the ability to be a team player, and
the curiosity to seek new knowledge to solve any problems
that present themselves. Selecting the appropriate educational
approach, based on the current understanding of how people
learn and use information will allow the right questions to be
asked and answered.
Journal of Athletic Training
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Objective: To investigate students' and instructors' educa
tional experiences in Commission on Accreditation of Allied
Health Education Programs (CAAHEP)-accredited athletic train
ing education programs and specifically to determine to what
extent pedagogic strategies were reflected in students' percep
tions of their learning experiences, instructors' perceptions of
their teaching, and athletic training course syllabi.
Design and Setting: Students and instructors currently en
rolled in or teaching in 5 university athletic training programs
accredited by CAAHEP provided in-depth interviews pertaining
to students' educational experiences. Students' educational ex
periences in CAAHEP-accredited athletic training programs
were also examined through current athletic training education
course syllabi.
Subjects: Twenty-one students (9 males, 12 females) and
12 instructors (7 males, 5 females) were interviewed to examine
their perceptions of teaching and learning experiences within
their program.
Measurements: Students' and instructors' perceptions of
their educational experiences in CAAHEP-accredited athletic
training education programs were analyzed qualitatively using

S

ince its inception in 1950, the National Athletic Train
ers' Association (NATA) has striven to enhance athletic
trainers' knowledge and skills by improving educational
experiences within its education programs. The transition of
athletic training education from an internship program to a
Commission on Accreditation of Allied Health Education Pro
grams (CAAHEP)-accredited competency-based program has
helped to standardize athletic training education and improve
its consistency with professional preparation in other allied
health disciplines. Instructors in both clinical and classroom
settings are expected to integrate a common body of athletic
training competencies across a wide range of student educa
tional experiences.
An essential component of good educational practices
found consistently in research on teaching and learning is the
integration of achievement motivation constructs into student
learning. Biddle's 1 integrative framework of control-related
achievement motivation identifies 2 specific pedagogic con
structs that are critical for explaining why and how students

the data-analysis software program NUD*IST. Data from all 3
sources (students' interviews, instructors' interviews, course
syllabi) were coded into categories within the NUD*IST program
and then triangulated to ensure the authenticity of the findings.
Results: Based on the analysis of students' and instructors'
interviews and course syllabi, 3 pedagogic strategies were iden
tified that appeared to facilitate athletic training education in
CAAHEP-accredited programs: use of scenarios and case stud
ies, authentic experiences, and a positive educational environ
ment.
Conclusions: Students and instructors in CAAHEP-accred
ited athletic training education programs recognize and value
specific pedagogic theories of teaching and learning and
achievement motivation in students' educational experiences.
Specific educational themes identified across athletic training
instructors, students, and programs are outlined. All athletic
training educators should take an interest in understanding
what students and instructors in CAAHEP-accredited athletic
training programs view as helpful pedagogic practices within
their educational experiences.
Key Words: educational experiences, teaching, pedagogy

respond in achievement situations: (1) Self-determination
theory distinguishes 2 general classes of motivated behaviors,
those that are self-determined (eg, governed by the process
of choice and experienced as emanating from the self) and
those that are controlled (eg, governed by the process of com
pliance and experienced as compelled by some interpersonal
force)2 ; (2) Self-efficacy motivation theory suggests that ac
ademic motivation is enhanced when the teacher helps stu
dents make correct judgments about their capabilities to suc
cessfully perform a specific task or produce an outcome in a
specific situation. 3 Each of these pedagogic constructs has
contributed to our understanding of how students learn in
various educational contexts and provides the theoretic
framework for this study.
The influences of various pedagogic constructs of
achievement motivation have not been examined in athletic
training education research. To date, educational research
efforts in athletic training have largely been limited to in
vestigations of relationships among certain educational varJournal of Athletic Training
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iables and student success and failure rates on the NATA
Board of Certification (NATABOC) certification examina
tion. Previous research4 ^6 suggests that student learning
styles, course-based versus internship-based route to certi
fication, and student academic variables are each related to
student success or failure on the NATABOC certification
examination. Investigators have looked at specific aspects
of athletic training education, including assessment of learn
ing styles, inclusion of critical-thinking skills in course syl
labi, and clinical teaching roles. 7"9 In each case, specific
educational variables (eg, learning styles, clinical teaching
skills, critical thinking) were investigated through specific
questionnaires or examination of course syllabi or both.
Qualitative athletic training education research examining
the nature of students' educational experiences within
CAAHEP-accredited athletic training programs may pro
vide a more complete picture of pedagogic variables that
contribute to student learning. In athletic training education,
one group 10 used a critical-incident form and qualitative anal
ysis to examine students' perceptions of clinical supervisors'
behaviors. Supervising athletic trainers' behaviors were iden
tified as having a profound effect on the professional devel
opment of the athletic training students. The use of qualitative
and descriptive research in athletic training education can ben
efit both students and instructors by providing a more mean
ingful understanding of educational practices, including effec
tive curriculum development (eg, scope, sequence, coherence)
and appropriate instruction (eg, problem-based learning, effec
tive questioning, guided discovery).
Our purpose was to investigate students' educational expe
riences in CAAHEP-accredited athletic training education pro
grams. Specifically, our focus was to determine to what extent
pedagogic strategies were reflected in students' perceptions of
their learning experiences in CAAHEP-accredited athletic
training programs, instructors' perceptions of their teaching in
CAAHEP-accredited programs, and CAAHEP-accredited ath
letic training course syllabi. Integration of information from
multiple educational sources provides a more in-depth exam
ination of how students learn in CAAHEP-accredited athletic
training programs.
METHODS

Subjects
Students. A total of 21 students (9 males, 12 females) cur
rently enrolled in 5 athletic training education programs ac
credited by CAAHEP participated in the study." The 5
CAAHEP-accredited athletic training programs were Mas
ter's I comprehensive institutions as classified by the Car
negie Foundation and represented 3 East Coast states (Penn
sylvania, Virginia, and Maryland). Table 1 provides the
demographic characteristics of students selected for inter
views from each program to examine their perspectives on
learning experiences in CAAHEP-accredited athletic training
programs. Participants included sophomore- (n = 3), junior(n = 12), and senior- (n = 6) level athletic training students
currently enrolled in an CAAHEP-accredited athletic training
program. With regard to the students' ethnicity, 19 students
were white and 2 were black.
Instructors. A total of 12 instructors (7 men, 5 women) cur
rently teaching in CAAHEP-accredited athletic training educa
tion programs were interviewed individually to examine their
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Table 1. Demographic Characteristics of Student Participants
(n = 21)___________________________________
Clinical
SophoUniversity* Males Females Hoursf
SD| mores Juniors Seniors
Jackson
Lakeside
Westwood
Timberland
Manato

1
3
2
1
2

2
6
1
2
1

804
820
950
829
985

154.60
196.65
50.00
127.50
201.68

1
2
0
0
0

1
6
1
2
2

1
1
2
1
1

*AII university names are pseudonyms.
fMean clinical hours completed by students.
tSD indicates standard deviation.

perceptions of educational experiences within their athletic
training courses. Instructors averaged 9.1 years of teaching ex
perience in athletic training education, with a range of 2 to 26
years of teaching experience. All 12 instructors were white.
Design
This study was designed to investigate educational experi
ences of CAAHEP-accredited athletic training programs from
3 potential data sources: students' interviews, instructors' in
terviews, and course syllabi.
Students' and Instructors' Interviews. Students currently
enrolled in and instructors currently teaching in university ath
letic training programs accredited by CAAHEP were inter
viewed during a 1- to 2-day visit by the researcher (J.M.M.).
The sample strategy used in this study was criterion sampling,
in which each participant (student, instructor, or school) met
some predetermined criterion of importance (students or instruc
tors in CAAHEP-accredited athletic training programs). 12 Cri
terion sampling is identified as an important qualitative com
ponent to monitoring program quality through in-depth
qualitative analysis. 12 Interview questions were designed to elic
it students' and instructors' perceptions of teaching and learning
processes with an emphasis on students' educational experienc
es. A semistructured format using open-ended questions enabled
the researcher to elaborate on students' and instructors' respons
es and ask follow-up questions. 12 All interviews were tape re
corded and transcribed for analysis. The study was approved by
the human subjects review committee at each university, and
all subjects reviewed and signed a human subject informed con
sent before participating. All student, instructor, and university
names referred to throughout this study are pseudonyms.
Course Syllabi. Each athletic training instructor was
asked to provide a copy of course syllabi from athletic train
ing courses he or she had previously taught within the cur
rent CAAHEP-accredited program. The course syllabi col
lected (n = 24) represented 5 subject-matter areas required
by CAAHEP to be taught through formal instruction in a
structured classroom: care and prevention of athletic inju
ries (n = 5), therapeutic modalities (n = 6), therapeutic
exercise (n = 5), assessment/evaluation of athletic injuries
(n = 5), and organization/administration of athletic training
(n = 3). The content knowledge within these 5 courses is
acknowledged as part of the 12 content areas included in
educational competencies for the NATA. 13
Instrumentation
All data were analyzed qualitatively using constant compar
ison. 14 The transcribed interviews, syllabi, and documents were
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Table 2. Data-Analysis Overview
Data Source
Students' interviews

Data
Statements
Sentences
Thoughts

1st-l_evel Analysis

2nd-l_evel Analysis

Specific experiences
identified by stu
dents

Triangulation across
data sources

Common Themes
Across Data Sources

Conceptual Themes

1. Use of scenarios
and case studies as
education tools
1. Encourage student
autonomy

Instructors' interviews

Statements
Sentences
Thoughts

Specific experiences
identified by in
structors

Triangulation across
data sources

2. Authentic athletic
training experiences
2. Enhance student
self-confidence

Course syllabi

Course objectives
Assignments
Course requirements

Specific pedagogic
practices/assign
ments

entered into the NUD*IST (Nonnumerical, Unstructured, Data,
Indexing, Searching, and Theorizing) qualitative data analysis
computer program (QSR International, Melbourne, Australia) to
facilitate data reduction and analysis. The program allows re
searchers to analyze unstructured data such as text from inter
views and documents (syllabi) to identify and explore complex
relationships. Researchers code single transcribed sentences or
ideas (text units) from students' or instructors' interviews and
organize them into concepts and categories. Each text unit from
all interviews and documents is explored to identify more com
plex relationships and common themes (Table 2).
In this study, the NUD*IST computer program was used to
help identify emerging categories and themes across students'
and instructors' interviews and each course syllabus. The qual
itative data analysis was based on the guidelines of LeCompte
and Preissle 15 and included construction of conceptual cate
gories, differentiating and sorting data, and converging on a
theme. First-level analysis of data provided an overall descrip
tion of concrete categories across athletic training educational
experiences. During first-level data analysis, each text unit
from students' and instructors' interviews was examined and
coded into specific categories. 15 First-level categories were
characterized by specific educational experiences identified by
students and instructors in each CAAHEP-accredited athletic
training program. The process continued until all text units
were initially coded.
During the second level of constant comparison, initial inter
view data were compared across students and instructors from
each CAAHEP-accredited athletic training program. 15 First-lev
el text units were reanalyzed and coded into more specific cat
egories that reflected common themes of educational experienc
es consistent throughout each CAAHEP-accredited program.
Questions identified by LeCompte and Preissle 15 were used to
guide the differentiating and sorting of data. Questions included,
"Which things are like each other?" and "Which things go
together and which things don't?" A detailed analysis of stu
dents' educational experiences in athletic training was deter
mined through second-level analysis after all text units were
receded and compared with course syllabi from each program.
The categories and themes to emerge from the data were
reviewed for overlap and recoded if necessary. The decision to
stop processing the data was a result of the following criteria
outlined by Cuba 16 : exhaustion of sources, saturation of cate
gories, and overextension of information. Ultimately, the data
were classified into manageable common themes that reflect

Triangulation across
data sources

3. A positive eduational environment

teaching and learning across all data sources. Trustworthiness
of the results was established through triangulation of the mul
tiple data sources (students' interviews, instructors' interviews,
course syllabi). Triangulation is a technique used in qualitative
research that refers to a researcher's cross-checking information
from multiple perspectives to ensure authenticity of the find
ings. 17 Triangulation of all data sources was used to help present
a more complete and accurate analysis of athletic training ed
ucational experiences in CAAHEP-accredited programs.
Limitations
The student participants included in this study were a small,
purposeful, nonrandom sample that may influence the generalizability of the results. Student participants were selected on
the basis of their availability during the interview times se
lected by the researcher. A few of the athletic training students
within the program were off campus at clinical sites, away on
trips with athletic teams, or at a practice or game across cam
pus. With regard to those students available for interviews, an
effort was made to include students with a wide variety of
athletic training experiences (eg, sophomores, juniors, and se
niors). The course syllabi collected from each participating
instructor did not represent all content areas included in the
educational competencies for the NATA.
The design of this study is intended to provide insightful
information for athletic training educators. Each program di
rector, clinical supervisor, or athletic training educator should
determine how the information provided in this study may be
useful and benefit his or her own educational practices.
RESULTS

Based on the analysis of students' and instructors' interviews
and course syllabi, 3 pedagogic strategies were identified as
essential components of athletic training education in CAA
HEP-accredited programs: use of scenarios and case studies,
authentic experiences, and a positive educational environment.
Use of Scenarios and Case Studies as Instructional
Tools in Experiential Learning
An initial category to emerge from the data was instruc
tors' use of scenarios throughout students' educational ex
periences. Scenarios were included as strategies or instrucJournal of Athletic Training
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tional tools by teachers to facilitate comprehension and
application of athletic training knowledge and skills. The fol
lowing quotations represent responses from junior and senior
athletic training students concerning how learning takes place
in their athletic training education program. Sally, a junior at
Jackson University, indicated that learning athletic training
content in her classes was often structured around the instruc
tors' use of different scenarios. She noted that
They [instructors] like to give us real-life scenarios of specific athletic injuries
that they have experienced at one time or another. The stories that they [in
structors] tell from their own experiences helps us understand. It makes it
[class] more interesting when the teacher has a story to go along with it
[content/topic].

Lisa indicated that learning in athletic training classes at
Timberland University was easier when instructors used
scenarios. She explained that she learned best when
Instructors give us a situation and we have to determine the best way to
deal with it. Like they [instructors] tell us that an athlete comes into the
training room complaining of pain on the medial side of the knee and we
have to figure out how to treat the athlete correctly. They [instructors] do
this for all kinds of different situations and for me it is easier than just
talking about it.

Most students and instructors considered the use of scenar
ios an essential component for making education more mean
ingful. Educational experiences that offer scenarios as a part
of learning seem to increase students' motivation to learn as
well as increase their ability to integrate athletic training con
tent knowledge. Bobby, a senior athletic training student at
Westwood University, and Janet, an instructor at Jackson Uni
versity, both discussed the practical application of instructional
task-based athletic training scenarios. Bobby indicated that in
his program, teachers use scenarios in class as a part of student
preparation for clinical rotations. In response to a question
concerning student education, Bobby said,
The scenarios that our teachers use in our classes help prepare us for when
we have a team on our own. It is good for me. When someone is screaming
on the field, it [will not] be that big of a deal if you have talked about that
type of situation before.

From an instructor's perspective, Janet indicated,
I like to take advantage of hands-on stuff and try to bring in as many reallife situations and tell them a lot of my own experiences or the experiences
that my colleagues have had. So I try to give them scenarios and I ask them
what they would do in a specific situation related to an athletic injury. I want
to know how they are going to handle the situation.

Athletic training scenarios were also described by Ken, a
junior at Lakeside University, as an effective tool for enhanc
ing motivation. When asked what types of things are done in
classes to help motivate students to learn, Ken replied,
The most motivating thing is the handouts of situations, the practical scenarios
we get in class. We decide what we think we should do in these situations
and can bring that information to class. That motivates me because I know
we are going to get into a discussion. Discussions are much more motivating
than listening to lectures and opinions. Scenarios are much more helpful.

Another instructional tool frequently described by students
and instructors in CAAHEP-accredited athletic training pro
grams was application of more advanced scenarios or case
studies. Case studies were integrated into class assignments
and required knowledge application of real-life events and ac
tual injuries within athletic training programs. These assign
ments were consistently identified throughout CAAHEP-ac
credited athletic training course syllabi and appeared to be
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more meaningful to students. For example, an evaluation and
assessment course at Lakeside University required integration
of authentic athletic training experiences. In this class, students
were required to complete a case study in which the student
and partner select a varsity athlete who has sustained a unique
and significant injury (ie, missed more than one practice or
game). Each student was required to research the injury and
present the case to the class.
A second example of an assignment that integrated authen
tic athletic training experiences was from a therapeutic mo
dalities course at Timberland University. In this class, students
selected an individual who had suffered an acute injury or was
receiving ongoing treatment for a chronic condition due to a
sport-related injury. Students were required to present both in
writing and orally an overview of the use of therapeutic mo
dalities in this case study along with progress and evaluation
measures.
Students and instructors from each of the 5 programs indi
cated that assignments were more meaningful to students when
they included a real-life individual or scenario. Other authentic
assignments described by instructors in these programs in
cluded student mock interviews, designing a training room,
and researching a specific topic in athletic training and pre
senting it. Conversely, these assignments were perceived by
students and instructors as having more meaning and appli
cation to real athletic training situations.
Examples of instructor facilitation of teaching scenarios for
athletic training students were also identified within 2 instruc
tors' assignments from a therapeutic modalities class at Jack
son University. The assignment required students to select ap
propriate modalities and settings for a given clinical scenario
and provide sound rationale for the selection. Students were
also given a situation in which they were in charge of a clinic
and needed to purchase a modality. Students were required to
"determine the needs of the clinic, financial ability, etc, and
research available products that meet all the needs." The as
signments required students to integrate their knowledge of
therapeutic modalities and make appropriate decisions for spe
cific situations in athletic training.
It is evident from the data that experiential learning in the
form of instructional scenarios and case studies is an overrid
ing theme and important focus for instructors, students, and
course syllabi within these 5 programs. Instructors at each of
these universities used scenarios and case studies that were
viewed by students as interesting, meaningful, motivating, and
helpful in facilitating the learning process.

Authentic Athletic Training Experiences
A second category to emerge from the data was the value
of authentic experiences within the 5 athletic training curric
ula. Students commented on the importance of creating mul
tiple opportunities for them to apply knowledge and skills in
a variety of authentic experiences. Data from these programs
suggested that observational and hands-on opportunities in stu
dents' clinical rotations provided authentic learning experienc
es that enhanced student education.
Athletic training educational experiences in the programs
provided varying levels of authenticity. For example, experi
ences that were more structured and limited to classrooms and
associated laboratories appeared more meaningful than lec
tures but less authentic than those experiences associated with
real-life athletic training situations. Students' interactions with
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patients with real injuries and rehabilitations were perceived
as most helpful.
Hands-On Learning in Athletic Training Education.
Most participants agreed that practical, hands-on components
of athletic training education provided a more authentic learn
ing experience than classroom lectures. Two juniors and one
senior discussed why hands-on learning experiences were an
important component of their athletic training educational ex
periences. Bob, a junior at Manato University, indicated that
hands-on learning is the best way to learn athletic training
content. He said,
Our program is designed to try and give as much hands-on experience and
as much interaction as possible. There is so much to learn and you have to
continually be exposed to it and see it to learn. The classes that I do most
poorly in are the ones that are strictly lecture with no hands-on experience.

When asked what it is about hands-on experience that makes
it such a good component of athletic training education, Jill,
a junior at Timberland University, indicated,
I learn by doing. When you get to practice things that you learn in classes,
it helps it to make sense. You [students] learn to feel what it is like to be the
athlete by practicing on each other in the lab classes. I just learn more by
getting in there and doing it.

Providing authentic experiences was also described by Webb,
a senior at Jackson University, as a part of classroom structure,
saying,
When you are talking about range of motion [in class], then we actually do
it. The teachers discuss range of motion and goniometric measurements and
then we do it. It helps make the stuff we are learning more related to actual
athletic training situations. Once I use a goniometer enough in class, then I
feel more comfortable using it in the training room.

The athletic training experiences described above are each
integrated into classroom and laboratory structures in which
students are able to work with peers and practice specific ath
letic training skills. Students from each of the programs indi
cated that providing opportunities to apply knowledge and
skills in classrooms and associated laboratories was an impor
tant aspect of their education.
Observational Experiences in Athletic Training Educa
tion. In addition to hands-on learning, students and instructors
also spoke of the importance of observational learning in
structured educational practices. Patty, a junior at Lakeside
University, explained why observational learning experiences
are important to her for learning the content. Patty's explana
tion exemplified the view of many athletic training students
when she said, "I can read it and read it, but I need to see it.
I am definitely a visual learner." Including observational learn
ing as a part of students' educational experiences in athletic
training was also supported by Nichole, a junior at Lakeside
University. She indicated, "A lot of people complain about
the hours you spend in this major, but it is all beneficial. The
hours make you better because you are able to see more."
Larry, an instructor at Timberland University, described sim
ilar benefits of observational learning by indicating that
Students do a lot of hours in our program and that is by design. I think the
more hours our students get, the better. The more chance they [students] get
to see different things in the training room, the better. There is a big difference
between talking about it and actually seeing it.

Both students and instructors indicated that hands-on learn
ing and observational learning were important components of
students' educational experiences in their programs. Although
each provided authentic learning experiences for students,

more authentic experiences were described through experienc
es outside the confines of class and associated laboratories.
Authentic Experiences of Treating Real Athletic Inju
ries. Students and instructors suggested that athletic training
experiences associated with clinical rotations were more mean
ingful than structured experiences within the classrooms and
associated laboratories because knowledge and skills are ap
plied to real athletes. Students' comments reflected high levels
of excitement and engagement in learning when participating
in a variety of clinical rotations.
Clinical rotations within the 5 CAAHEP-accredited ath
letic training programs included educational experiences at
high schools, sports medicine or physical therapy clinics,
and collegiate training rooms and specific sport assignments
in university athletics. Both students and instructors indi
cated that a variety of experiences enhanced their under
standing and ability to apply the content knowledge asso
ciated with educational competencies and clinical
proficiencies. When asked to describe his education at Man
ato University, Fred, a senior student, said, "I think the
education I had here was realistic. It had some real-world
experiences." Instructors at each university also felt that
realistic and diverse clinical experiences were an important
component of athletic training student education. Anthony,
an instructor of 3 years at Manato University, explained
how his program addressed student educational experiences
by saying,
I think the focus changes when they [students] realize that they are not
taking therapeutic exercise because it is required but rather they take it
because they need to know the material. We [instructors] try to get them
[students] to understand that if they don't know this material, it is not that
they [students] just didn't pass the class, but rather in the real world when
they are treating athletes, they will be deficient.

Students explained that experiences in a variety of clinical
settings were more meaningful because of their association to
real-life athletic training. Students and instructors in each of
the programs suggested that this type of authenticity could not
be duplicated in a structured classroom and laboratory envi
ronment.
Interview data from students and instructors indicated, how
ever, that not each clinical setting provided the same quality
of learning experiences. Students and instructors spoke of hav
ing both good and bad clinical experiences throughout their
programs. The following quotations represent students' and
instructors' perceptions of the effectiveness of clinical expe
riences in their athletic training programs to address real-life
situations. Jeff, an instructor at Westwood, offered his per
spective on the educational experiences in his program by in
dicating,
It is our goal to give every student a quality educational experience. We try
to give students a chance to work in a variety of clinical settings including
collegiate athletics and high schools. Students get two semesters on campus
and two semesters of clinical experience off campus. It is a much better
experience for students when they are the main person and given more re
sponsibility.

Jamie, an athletic training student at Lakeside University,
and Alice, an athletic training student at Manato University,
discussed how clinical experiences in athletic training influ
enced their level of confidence. When asked how confident
she was in her abilities, Jamie indicated that her sport assign
ment was an influential factor for self-confidence. She sug
gested that
Journal of Athletic Training
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A lot depends on the sport that you work with. I worked with swimming and
you just don't get a chance to see that many things. Then I went to football
and I saw a lot of different things. I mean you can have all the book knowl
edge in the world, but until you see it for real, you really don't understand
it.

Alice attributed her level of confidence to her internship
experiences. In response to a question pertaining to student
self-confidence, Alice responded,
It |my confidence] is getting better. Part of our learning experience here is
getting the chance to experience things at different athletic training settings.
You get a chance to work at either a high school or a clinic as well as with
the sports teams here. You can apply whatever you learn at one setting to
another. It is all the same stuff, but it is just at another setting.

Clinical rotations seem to provide an extension of the
classroom and laboratories to enhance the application of
knowledge and skills in a real athletic training situation.
Specific clinical rotations were viewed by students and in
structors as authentic learning environments. Environments
that provided students with autonomy, diversity, and a clear
link to the athletic training classes seem to be viewed as
most effective.
The benefits of including authentic experiences in student
education were identified through students' and teachers' per
ceptions of teaching and learning and assignments from cours
es within the athletic training curriculum. Evidence from stu
dents' and instructors' interviews and course syllabi suggested
that instructors in these 5 programs enhanced students' edu
cational experiences by integrating varying degrees of authen
tic athletic training experiences into the curriculum. Instructors
incorporated authentic experiences by examining and discuss
ing real athletic injuries, using therapeutic modalities as in
structional tools, and creating student assignments that were
meaningful.
A Nice Place to Learn: Creating a Positive
Educational Environment Within Athletic
Training Education
A third and final category to emerge from the data was
creating a positive educational environment within the pro
grams. Creating a learning environment that fostered adaptive
student behaviors, such as confidence in one's abilities, in
creased motivation to learn, and persistence, appeared to en
hance student learning. With regard to students' educational
experiences in the programs, both students and teachers iden
tified a variety of factors related to a positive educational en
vironment. These included establishing positive instructor-stu
dent and peer relationships.
Positive relationships between instructors and students with
in athletic training programs appeared to develop slowly over
time and in conjunction with student progression through the
athletic training curriculum. Data suggested that these rela
tionships were enhanced by a sense of trust and responsibility
between instructors and students.
Instructor-Student Relationships. Students commonly de
scribed their educational experiences in athletic training as
continually applying the knowledge they have learned in a
variety of relevant situations. Often students' levels of confi
dence in these situations were influenced by the relationship
they established with their instructors. Tammy, a junior at
Lakeside University, indicated that her confidence in athletic
training skills and knowledge was enhanced when instructors
exhibited trust in her. She explained,
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We [students] get to do everything by ourselves, which makes you realize
that you know this stuff. It is not like you have someone [certified athletic
trainer/instructor] there all the time; they are just there in case you need them.
We get to work by ourselves a lot. I think it helps that we get to travel [with
a sports team] by ourselves. So that builds our confidence when they have
confidence in us.

Patty explained why her confidence level had increased
throughout her educational experiences at Lakeside University.
She said,
In the training room they [staff athletic trainers] will give you more respon
sibilities and trust you to work the rehab without standing over your shoulder.
I got to have a team almost to myself in the fall and that showed that they
[staff athletic trainers] had a lot of confidence in me. He [my instructor] told
me that with anyone else, he might be worried, but with me he said he was
not so worried and that I could handle it. So that was nice. It pretty much
reassured me that they were confident in me.

Joanie, a sophomore at Jackson University, indicated that
her relationship with her instructors was helpful in learning
the material. When asked what was done to help her learn,
she indicated that a positive relationship with her instructors
was helpful. She also said,
I think we have good instructors. They [my instructors] are really con
cerned that we understand the material. They [my instructors] are in this
profession because they love what they do and they want us to be suc
cessful. Like when he [instructor] is teaching us, he has more than one
way to explain a concept. He [instructor] has more than one way to ex
plain it so all students can understand.

When considering the number of interactions between stu
dents and instructors throughout athletic training educational
experiences, it is not surprising that establishing a strong re
lationship between students and instructors and creating a fam
ily-type atmosphere was deemed very important by both stu
dents and instructors. Sally, a student from Jackson University,
and Bob, a student from Manato University, both explained
how a family-type atmosphere was beneficial in their program.
Sally described her learning environment as a positive one as
she spoke about the instructor-student relationship at Jackson
University. She indicated that teachers from Jackson
create an environment that is easy to learn in. The instructors here treat us
more like peers in the profession instead of like teacher-student. It makes me
feel good. When one of my teachers sees me, it is a first-name basis and that
makes me feel more comfortable interacting with them and it builds a certain
rapport with instructors and the students that I don't think you get at other
programs.

When asked what makes athletic training education at
Manato University so special, Bob indicated that it has to do
with the instructors and creating a positive learning environ
ment. Bob said, "We have a diverse staff with different per
sonalities and backgrounds and I appreciate that and I like
it." He also stated that all members of the program, including
the program director, graduate assistants, athletic trainers, and
students, work together as a "cohesive unit" to make the
program successful. Janice, an instructor at Lakeland Uni
versity, identified personal relationships between students
and instructors as a useful strategy for influencing student
motivation. She said,
It is easier for me to motivate our athletic training students because I know
them [students] and I am around them [students] a lot. I know their per
sonalities and I know when they are getting stressed out or when they need
to laugh or be ridden a little bit or given a hard time about something.

Peer Relationships. In addition to positive instructor-stu
dent relationships, students and instructors mentioned the
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importance of creating positive relationships among stu
dents within the program. Students and instructors identified
positive peer relationships as an important component in
athletic training education programs for enhancing student
learning. When asked to describe his interactions with stu
dents, Larry at Timberland suggested that establishing a
good relationship with his students was an important part
of his job. He said,
When I see students in their clinical rotations, [it] gives me the chance to
interact with them on a more informal basis and more of a one-on-one
basis. I think it is important to know the students and know what they
want. I take a lot of pride in getting my students into graduate school and
getting them jobs and getting them to pass the certification exam.

Steve, a sophomore at Lakeside University, explained his
relationship with other students from an underclassman's per
spective. He indicated that "the most experience that you get
in the training room is working with upper-level students and
just going over everything. It helps to be able to ask a buddy
how to do a Lachman's test when you are a freshman." Bobby,
a senior student, suggested that the structure of the program
at Westwood University contributed to establishing positive
student relationships. He said,
Our sports are assigned so that you get to work with an upper-level student.
That experience helped me to realize that I knew more than 1 thought I did.
When I was a lower-level student, I worked with a student [upper level] that
would often times check with others when she didn't know something. I
learned a lot from working with her and watching how she reacted to certain
situations.

Yvonne, a senior at Lakeside University, explained that
when she was responsible for peer teaching younger students,
the entire process enhanced her own knowledge and under
standing. She suggested that a mentor program was a good
idea because
Students would come and ask me a question about something that I had not
seen since my sophomore year, and I would have to go back and review it.
That is good for me because I am preparing for the NATABOC certification
exam in a few months, so I get to review those special tests and everything
else.

The students from each program suggested that creating
positive relationships is not always structured directly into the
curriculum but rather expected as a part of a quality athletic
training program. Fred provided an upperclassman's perspec
tive on peer relationships at Manato University. He suggested
that "it is our duty to help the younger people because I
learned a lot from the seniors ahead of me." Sally described
working relationships between upper- and lower-level students
as an expected component of her education as well as some
thing that makes the program at Jackson University special.
She indicated that
The upperclassmen that worked here all remember what helped them out
when they were going through the same thing [clinical rotations], and they
are willing to share their knowledge. That is one thing that I really love about
this program is that I have not really run into people with a selfish attitude.

The influence of positive peer and instructor relationships
in athletic training education was identified by both students
and instructors as an important component of educational ex
periences in the programs. Increasing the level of student au
tonomy in clinical experiences was described by students and
instructors as an effective practice for enhancing student con
fidence in their abilities. Students and instructors described
trust in terms of its association with the level of responsibility

given to students. For example, instructors' trust in students
was associated with the level of clinical responsibilities ex
perienced by each student. When students were given in
creased independence in their clinical settings, students de
scribed the educational experiences as having a positive
influence on their self-confidence.
DISCUSSION

Three categories (use of scenarios, authentic experiences, a
positive educational environment) emerged from the data as
helpful tools for athletic training educators, clinical supervi
sors, and program directors. Students and instructors identified
meaningful educational practices that assist students in under
standing and applying concepts in athletic training. These 3
useful educational tools presented in the previous section ap
pear to reflect a few broad conceptual themes (self-determi
nation theory and self-efficacy theory) that seem to organize
and facilitate athletic training education in this study. Each
conceptual theme may provide insight and understanding for
athletic training educators seeking more effective ways to ed
ucate students. When integrated into an effective curriculum,
each theme contributes to a learning process in which student
autonomy and confidence become essential vehicles through
which students learn.
Encourage Student Autonomy
Experiential learning in athletic training offers students a
chance to become actively involved in their learning experi
ences. The clinical experiences described by students and in
structors as most authentic and meaningful were those that
provided students with increased autonomy and control. A ma
jor component of self-determination theory is active student
involvement, which has a long history in the achievement mo
tivation literature. 18"20 Research on self-determination has
suggested that promoting an educational environment with a
greater sense of choice, more self-initiated behavior, and great
er responsibility has been identified as an important develop
mental goal for enhancing student outcomes such as creativity,
cognitive flexibility, and self-esteem. 21 "24 Deci et al2 offered
specific pedagogic strategies for enhancing students' self-de
termination and their sense of autonomy. The strategies out
lined by Deci et al2 (offering choices, minimizing controls,
acknowledging feelings, and making information readily avail
able) are reflected in the responses from athletic training stu
dents and instructors.
Students and instructors indicated that athletic training lab
oratories and practical situations in which students become
involved created a better learning environment than traditional
classroom lectures. Students and instructors both indicated that
a combination of lectures associated with some type of expe
riential learning was more authentic and meaningful. A tra
ditional classroom environment characterized by teacher-di
rected lecture provides students with little responsibility and
autonomy in their learning. It appears that effective instructors
in these athletic training programs created instructional tasks
and environments that incorporate student control. For exam
ple, the use of scenarios in athletic training education provided
students with the opportunity to be a part of the decisionmaking process in particular learning tasks. Challenging sce
narios requiring active participation and collaboration with
others to solve a complex problem are consistent with a task-
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involved goal perspective. All athletic training educators
should make an effort to provide educational opportunities that
encourage student choice and autonomy.

Enhance Student Confidence
Students from all 5 programs spoke extensively regarding
experiences in their education that influenced their level of
confidence and motivation to learn. Student confidence was an
issue addressed throughout students' educational experiences
in the programs. Increased levels of student confidence were
associated with student autonomy, authenticity, and positive
relationships. Research on self-efficacy theory suggests that
educators are able to create instructional tasks that foster selfefficacy by building on students' prior knowledge and arrang
ing for students to see peers successfully perform certain
tasks.3'25 Bandura3 also indicated that the level of a student's
self-efficacy influences the choice of activities, effort, and per
sistence. It was evident from this study that students felt more
confident and motivated to learn when they were provided
with experiential learning and were able to observe their peers
performing specific skills and tasks.
Pedagogic practices that incorporate self-efficacy theory
seemed to be reflected in the perceptions of athletic training
students and instructors. For example, athletic training students
spoke positively about instructors who provided ample prac
tice time to learn skills and authentic situations to integrate
their knowledge. Students also indicated that instructors who
exhibited trust in them and provided them with increased in
dependence enhanced their self-confidence. The trust and in
dependence provided to students by their clinical supervisors
were most often associated with their level of involvement
with a sports team. Our findings suggest that students' confi
dence can be enhanced when instructors design teaching prac
tices that build upon their prior knowledge in a meaningful
way, foster student autonomy and decision making, and en
courage positive peer and instructor relationships. Simply pos
sessing certain skills does not ensure that students will be mo
tivated or able to apply them in a practical situation. The
ability of an instructor to be able to identify pedagogic strat
egies that seem to enhance student self-confidence and moti
vation is an invaluable tool for enhancing the educational ex
periences of athletic training students.
RECOMMENDATIONS
We hope this research study provides useful pedagogic tools
and encourages athletic training educators to examine how
learning is fostered within their own classrooms, clinical ex
periences, and programs. Reform efforts in other practitionerbased disciplines (ie, medical education) have already provid
ed research that examines the relationship between students'
educational experiences and effective teaching and learning
practices. 26"29 We recommend that all athletic training edu
cators reflect on their current pedagogic practices and examine
what students and instructors at other CAAHEP-accredited
programs view as helpful. The pedagogic practices identified
in this study are consistent with sound theories of achievement
motivation identified in the literature and, therefore, offer ath
letic training educators an opportunity to critique and possibly
enhance their own athletic training education program. We
hope this study will initiate both reflection and future discourse
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on educational experiences in CAAHEP-accredited athletic
training programs.
We also hope this paper serves to generate discussion about
qualitative inquiry and its usefulness in athletic training edu
cation. Qualitative inquiry in athletic training research is sel
dom used; however, the development of the body of knowl
edge within athletic training education warrants the use of
alternative methods of analysis to answer many questions. 30
Research in athletic training can be enhanced by including
analysis of students' and instructors' thoughts and perceptions
that often cannot be identified on a survey or questionnaire as
well as from an in-depth interview. Pitney and Parker30 out
lined the possibilities of qualitative inquiry for athletic training
research and identified how such methods can benefit the ath
letic training profession.
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Objective: To provide an overview of current issue and re
search literature that discusses the use of eLearning in an ac
ademic curriculum. We address several components to be ex
amined before eLearning is incorporated into athletic training
education.
Data Sources: We searched MEDLINE and Educational Re
sources Information Center (ERIC) from 2000 through 2002 us
ing the key words distance education, online learning, and the
individual research studies referenced in this article.
Data Synthesis: Educational research studies have con
firmed that multiple methods in instruction delivery exist. Within

I

n academic institutions, administrators, faculty, and staff
are constantly faced with the challenges of gaining access
to funds to support their academic programs and research
agendas. The most probable ways to achieve this goal are to
increase enrollment and to secure external funds. According
to Duderstadt,' most institutions depend on several sources of
revenue, including tuition and fees, state appropriations, fed
eral research grants and contracts, gifts and endowment in
come, and auxiliary services such as athletics, residence halls,
and campus dining programs.
In an academic culture, many challenges exist. Adult learn
ers are trying to obtaining degrees in the face of existing dif
ficulties including time, distance, family commitments, work
site issues, and economic barriers. 2"4 Characteristics of the
college learner are changing. Additionally, the use of technol
ogy increases access to higher education programs for the nontraditional student population. 5"7
To meet today's challenges, the growth of distance educa
tion in our colleges and universities has confronted traditional
models. According to Gibson, 8 nearly 90% of institutions with
an enrollment greater than 10 000 were involved in distanceeducation efforts. Many programs are struggling to provide
adequate quality-control measures.
We focus on several eLearning issues that relate to the dis
cipline of athletic training education. The 4 critical factors in
clude (I) return on investment, (2) quality, (3) knowledge and
skill-based learning, and (4) the effectiveness of eLearning.
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the changing culture of higher education, the use of effective
communication tools has been shown to increase student
knowledge and skills. Through eLearning, methods of instruc
tion design are designed to be student centered and allow the
educator to become a facilitator.
Conclusions/Recommendations: Even though the use of
eLearning faces many challenges in athletic training education,
the research literature does support this method of instructional
delivery in selected courses in athletic training education.
Key Words: cybergogy, distance education, student cen
tered

DEFINING eLEARNING IN THE ACADEMIC SETTING

As terms change and become refined, many professionals
are starting to transform the term "distance education" to
"eLearning" when addressing technology-based instruction.
Historically, distance education was first defined in the late
1800s,9~ 14 and several of the components are still included in
the definition today. Distance education first appeared in the
United States in 1873 when Anna Tichner created the first
correspondence course, which encouraged young women to
study at home. 15 ' 16 These early distance-education courses
were conducted via correspondence using print media and mail
services. The instructor and student were physically separated,
which is still one of the pillars of today's definition of distance
education.
Using the Internet to deliver instruction can be considered
either eLearning or distance education. For the purpose of the
article, we will use eLearning. This Web-based instructional
method typically refers to those educational programs deliv
ered to geographically separated groups and individuals via,
for example, audio, video, and computer technologies.
Synchronous and asynchronous deliveries are terms asso
ciated with eLearning. With synchronous delivery, the students
and instructor meet in real time. This can include traditional
classroom delivery, consisting of lectures and in-class expe
riences, but it also includes delivery via satellite, cable, and
direct broadcast of live television to students at remote sites.
Videoconferencing through the use of video cameras attached
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Figure 1. Asynchronous learning model.

to computer systems and various chat applications, which allow
users to communicate at the same time while connected to the
Internet, can also be considered synchronous. Through asyn
chronous learning, access can occur at any time of day and at
any location and does not result from real-time contact with
the instructor (Figure I). Several variations of asynchronous
instruction exist, including mailing videotapes to students,
compressed video, e-mail, and comprehensive Web-based
courses. The typical elements of an online course include the
lecture, which can include text and video clips, graphics, use
ful links, downloadable files, e-mail, and areas for synchro
nous contact such as chat. Converting or designing a course
for online delivery takes time and demands a team approach.
Through eLearning, the method of teaching changes to a
student-centered culture (Figure 2). Cybergogy has become a
frequently used term to define teaching via technology-based
instructional programs. As student populations are being re
cruited to enroll in technology-based courses, faculty involve
ment is critical. For many faculty members, eLearning is a
major shift in the fundamental roles of the instructor. Much of
the course development must be done before the beginning of
the class; technical skills and support are critical to the success
of the class; and a shift from a presenter of information to a
facilitator of knowledge is key for eLearning instruction.
Use of eLearning in the Academic Setting
Evolving technologies have made online instruction ap
pealing and have increased interest among both the academic
and the business communities. 17 Kearsley 18 noted that many
users of online instruction do not take full advantage of the
Internet's asynchronous potential. While traditional, synchro
nous instruction typically takes place in a classroom with in
structors delivering lectures and students being assessed via
tests and written papers, in an asynchronous format the courses
provide for a more student-centered and project-based learning
environment. A typical online, asynchronous course may con
sist of online syllabi, study guides, external research links,
online assignments, threaded discussion boards, and electronic
mail correspondence.

(.Student \

V>^x

Figure 2. Student-centered learning.

In the discipline of athletic training, the delivery of online
content can occur in many ways. One of the most common
ways is to develop the files using an HTML (hypertext markup
language) editor and then to load those files to an institution's
network server. Additionally, some institutions may have tem
plates or purchased site licenses to commercial products, such
as WebCT (Lynnfield, MA) and BlackBoard (BlackBoard
Software, Inc, Arvada, CO), that enable instructors to develop
courses without using HTML editors. Educators routinely use
collaborative learning and teamwork activities to accomplish
learning objectives and to motivate and empower students. Ed
ucators have also seen the value of collaboration on research
projects and now, with the evolving use of technology, can
more quickly and easily collaborate with distant colleagues on
other efforts, such as online instruction and serving as mentors
in areas in which one colleague may feel more comfortable
than another. In the Olson and Blye 19 study of distance learn
ing of collaboration via distance, the researchers found that
computing includes tools that support interactions and en
courages work beyond the boundaries of physical space.
Impact of eLearning
The increased availability of technology, including the In
ternet, allows faculty to develop distance-education courses
and to deliver content to learners who would not otherwise
have the opportunity to complete courses. 2"4 As students in
today's colleges and universities change from the traditional
18- to 22-year-old group to the adult learner, higher education
must seek ways to build educational programs that are more
appealing to these students. Currently, only 17% of students
attending college are 18 to 22 years old. 1 Nontraditional learn
ers demand that universities provide lifelong learning pro
grams and that these programs include flexible instructional
models. 20
A frequent topic of debate related to the use of computerbased instruction is the question of effect on student learnJournal of Athletic Training
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ing x,2i The question cannot be ignored at any level of edu
cation. Do students participating in an online course perform
as well as their traditional counterparts? To consider this ques
tion, we will outline thoughts related to return on investment,
quality, knowledge- and skill-based learning, and the effec
tiveness of eLearning. While we used several sources to gather
data on these issues, including questions on both faculty and
student surveys, results from state and national certification
and licensing examinations provide the most promising evi
dence regarding the outcome of eLearning.
DISCUSSION

Return on Investment: Is it Worth it?
Creative administrators have targeted distance education as
a response to the economic, political, and educational changes
taking place on college campuses. 22 The exploration of new
technologic delivery methods to increase access to higher ed
ucation in conjunction with cost-effective degree programs is
a high priority for administrators. 5'6 Even upon entering col
lege, many undergraduates are beginning to be required to own
or to use computers.
Before the development of online courses is considered, it
is important to determine whether the content is appropriate
for online delivery. Through collaborative efforts, faculty can
determine content and delivery methods. A team approach aids
in conversion of online delivery. Building a team to accom
plish the goal of online delivery is also important. Potential
team members are content experts, instructional designers,
technical support and administrative support members, and
evaluators. Once a timeline is established, implementation of
strategies can be assessed and whether learning is appropriate
can be determined. Only through a systematic approach (anal
ysis, design, development, and evaluation) can the return on
investment be determined.

cipline. Once this has been established, a continuing monitor
ing system addressing development, delivery, and evaluation
must ensure appropriate outcomes.
Knowledge- and Skill-Based Learning: All or None?
In selected disciplines, the debate concerning the use of
nontraditional learning methods will always exist. Personal
preferences regarding instructional design and delivery some
times override current research trends. With this in mind, fac
ulty and staff should always consider the students and their
current knowledge of the basic core of productivity and Inter
net software (ie, word processing, Web-based instructional
programs, databases, browsers). Tapscott27 noted that the
baby-boom echo generation is the first generation to grow up
in the digital age and, therefore, has no fear of new technol
ogies. Thus, selected knowledge- and skill-based components
might be better presented in a more appealing and convenient
manner.
Faculty must understand the fundamentals of time spent on
learning and its effects on retention. Also, educators should
address their goals and how they can use technology to help
achieve those goals in a way that traditional means cannot.
Most instructors are discovering that the new generation of
students is more knowledgeable and comfortable with tech
nologies because they grew up with technology and, further,
expect technology to be integrated into their educational ex
periences. These expectations of students will only increase.
eLearning moves the instructional model from an instructorcentered presentation model to a student-centered learning
model. The instructors act as facilitators of learning, assisting
and engaging students in group discussions. 27'28 Students who
participate in eLearning courses expect regular interaction and
feedback from the instructor.

Quality: Can it be Controlled?

Can the Effectiveness of eLearning be Measured?

Concrete evidence about the quality control of distance ed
ucation is readily available when one catalogs the recent rash
of distance-education reports and standards. The Southern Re
gional Education Board23 has created sets of quality guidelines
titled Principles of Good Practice that constitute a checklist
of criteria for an effective online program. Additionally, the
American Federation of Teachers24 recently released a report
suggesting that the lack of quality control in distance education
could greatly jeopardize an institution's effort to implement a
quality distance-education program. Through these efforts,
guidelines can be implemented to structure quality control.
The development and implementation of a quality-control
system for online course delivery is a work in progress and
will continue to evolve in the foreseeable future. For change
related to technology integration to occur, instructors must not
only acquire new skills, but they must also change attitudes
and behaviors in order to function successfully in the elec
tronic classroom. 25 -26 In many ways, the issues and concerns
are the same as with traditional classroom-based instruction.
At the same time, assessing and ensuring the quality of online
instruction requires a rethinking of some of our traditional ap
proaches to quality control. When confirming quality, the pro
gram, institution, and accrediting bodies must agree upon the
appropriate use of technology-based instruction within the dis-

Much research has been conducted on the quality of edu
cational technology. According to Russell,29 this instruction is
equivalent to traditional instruction. Russell examined more
than 250 research reports from 1928 to 1999, comparing tra
ditional instruction with various forms of alternative instruc
tion, including radio, film, open-circuit television, audiotape,
closed-circuit television, audio-visual, satellite, teleconferenc
ing, videotape, and computer-assisted instruction. In each case,
the innovation was as effective as traditional instruction. Rus
sell called this the "no significant difference phenomenon":
regardless of the actual quality of traditional instruction, dis
tance education can be just as effective.
A major difference in traditionally taught courses and dis
tance-education courses is that in distance courses, assessment
is typically performed via student-centered projects and the
use of standardized tests administered online in a proctored
environment. 29 Peter Ewell, of the National Center for Higher
Education Management Systems, noted that higher education
is moving toward outcome-based assessments and that eLearning is leading the charge in this area. 29 Using outcomebased assessments, students are able to show learning by per
formance and have the ability to apply that content in a
real-life component.
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Infectious Disease: Pathology and Return To Activity Considerations for Certified Athletic Trainers

NATA
Education Council
Continuing Education Committee
» An Overview of Infectious
•^ Disease, Donald E. Porter, MD

*

Respiratory Infectious Diseases
in Athletics, P.Z. Pearce, MD

Select one of the topics to begin

Infectious Diseases Affecting
Athletics, Rick Lindquist, MD

Figure 3. NATA Continuing Education Committee Web site.

eLearning in Athletic Training Education
Athletic training education through the Internet is possible.
The ability to deliver multimedia content asynchronously via
the Internet offers many possibilities to the athletic training
educator. For example, success in the profession of athletic
training requires professional education in athletic training.
Students of athletic training are required to accumulate many
hours of clinical experience to acquire the competencies of a
National Athletic Trainers' Association Board of Certification
(NATABOC) certified athletic trainer. However, for the athletic
training educator, recreating realistic injury scenarios for prac
tice purposes can be challenging. Without actual injuries, the
quality and realism of the experience are limited. Well-de
signed multimedia via the Internet can assist in recreating re
alistic injury scenarios to facilitate learning and provide qual
ity assessment opportunities.
Assessment of eLearning courses can be performed using
both standardized tests delivered online and multimedia sim
ulation and practical examinations administered by Approved
Clinical Instructors. The quality of these courses is still con
trolled by the instructors of record at accredited institutions,
but the physical location of the students is not a limiting factor
because Approved Clinical Instructors (ACIs) may be located
anywhere.
Using eLearning courses in athletic training education may
require a standardized clinical-instructor certification, much
like the current model of NATABOC practical examiner cer
tification, which would be a shift from the current model. This
allows Committee on Accreditation of Allied Health Education
Programs-accredited programs to expand clinical opportunities
to students to virtually anywhere in the world, provided an
ACI is available to administer the clinical aspect for the stu
dent.
One of the most challenging issues facing athletic training
educators today is adequately presenting all of the educational
competencies within the time allotted to the curriculum. Ex
isting eLearning modules can help the athletic training edu
cator. For example, within the area of general medical condi

tions, infectious disease content must be provided to the
student. In most situations, the athletic training educators ei
ther present the content or invite another health care specialist
(such as a physician) into the classroom to lecture on the topic.
In either case, the information is presented in a synchronous
fashion and requires valuable classroom time. In contrast, the
athletic training educator could use the online infectious dis
ease resource made available by the National Athletic Train
ers' Association Education Council Continuing Education
Committee. (See http://www.csuchico.edu/~sbarker/CEC/
virtual_library.html) Even though this Web site is intended as
a continuing education resource for certified athletic trainers,
the content could easily be used in the athletic training edu
cation process. The infectious disease material could be com
pleted asynchronously as an out-of-class assignment. The ath
letic training educator could then decide how to incorporate
the application and assessment of this content. One example
would be to structure a brief, in-class discussion to allow for
application of this content. This is just one example of incor
porating eLearning into the athletic training education process.
Many other resources such as this can be used, and many more
will be available in the future (Figure 3).
CONCLUSIONS

The use of eLearning methods in the discipline of athletic
training education faces many challenges. However, several
allied health disciplines use distance education to deliver ed
ucational content to students. These programs are identified in
the 2001 Peterson's Guide to Distance Learning Programs
(http://www.petersons.com/dlearn/dlsector.html).
With the increasing emergence of technology in the world
today, athletic training educators must evaluate collaborative
methods. Constantly changing educational reform, revision of
educational competencies, clinical documentation of learning
over time, research with colleagues around the world, and
maintaining up-to-date information are reasons to make effec
tive use of technology to collaborate across distance. TechJournal of Athletic Training

S-211

nology is changing the way we deliver knowledge and skills.
Distance should no longer be an obstacle for learning.
There is no turning back or minimizing the role of tech
nology in our educational systems. As educators, we must
learn to work in teams to meet the challenges of educating
tomorrow's students. Representatives from the private business
sectors agree that information technology has allowed them to
either gain a competitive edge or to simply remain competi
tive. Many of us currently in the classroom did not grow up
with the technologic edge our students have today; therefore,
we do not have technology mentors. With this in mind, it
becomes even more important to collaborate with other faculty
members and to take advantage of technologic learning op
portunities offered by one's institution. For changes to occur,
athletic training educators need to make efficient use of tech
nology in teaching. With so many different ways to collaborate
across distance, the professional and educational growth will
occur among colleagues. Through collaboration with other ath
letic training educators, we can expand our use of technologybased learning modules in our discipline.
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Objective: To examine the effectiveness of using a CDROM, Sports Injuries 3-D, by Cramer Products (Gardner, KS)
in an introductory athletic training laboratory class as a supple
ment to traditional lecture instruction. Attitudes toward the com
puter-assisted instruction and usefulness of the CD-ROM pro
gram were also examined.
Design and Setting: Students in 2 introductory athletic train
ing laboratory classes from one institution were randomly as
signed to either a traditional lecture (n - 11) or traditional-lec
ture/CD-ROM (n = 15) group.
Subjects: Undergraduate kinesiology majors enrolled in
"Techniques of Athletic Training" (10 men, 16 women; mean
age = 22.39 ± 3.64 years).
Measurements: We compared scores from 2 written exam
inations and 1 practical examination between groups. Subjects
also completed weekly journals and participated in a focusgroup interview at the end of the semester to elaborate on how
often they accessed each resource and their feelings toward
their various resources. Subjects in the traditional lecture/CDROM group also completed the Alien Attitude Toward Comput
er-Assisted Instruction Survey to evaluate pre- and poststudy
attitudes toward computer-assisted instruction.
Results: No significant differences (P = .05) were found be

T

he use of computers is growing at an exponential rate
as new technologies are being developed. Because of
the increased availability and affordability of comput
ers, their use is expanding to new educational arenas. Fincher
and Wright 1 defined computer-assisted instruction (CAI) as
"any form of instruction that uses the computer to present
instructional information." Multimedia simply refers to the use
of a variety of mediums to convey information. For the sake
of discussion in this manuscript, the terms multimedia instruc
tion and computer-assisted instruction will be used inter
changeably. Research examining the effectiveness of multi
media instruction is varied and controversial. Two types of
research designs are basically used to examine the effective
ness of multimedia instruction: multimedia instruction as a
supplement and multimedia instruction as an alternative. 2
Much of the controversy that exists in the literature is due to
inconsistent, inappropriate, or ineffective means of multimedia
implementation or application of the research design, or both.
A large amount of research has been conducted in traditional

tween groups on either the written or practical examination
scores. The journals and interviews both indicated that subjects
used their lecture notes (8/11 [73%] in the control group, 14/15
[93%] in the CD-ROM group) most frequently, while several stu
dents used a combination of lecture notes and the laboratory
manual when studying for their examinations. Although they did
not list it as their primary resource, most subjects in the exper
imental group reported accessing the CD-ROM for anatomical
landmarks on a weekly basis.
Conclusions: Although no significant difference was found
between groups, we feel that given the correct application, com
puter-assisted instruction may have a place in athletic training
education. Student attitudes toward the CD-ROM program were
favorable, and the qualitative data suggest that students would
use this type of educational resource provided it was targeted
toward the specific course and offered a time-efficient method
for access. We recommend examining the use of a CD-ROM
specifically designed for a course to determine whether it would
prove to be a more effective resource for students than tradi
tional instructional resources.
Key Words: multimedia instruction, computer-assisted in
struction, CD-ROM programs, Alien Attitude Survey, instruc
tional technology

medicine and nursing, with little focus on the field of athletic
training. The research has centered on medical students, 3"9
nursing students, 10" 12 radiology students, 13 and occupational
therapy students. 14' 15
Multimedia instruction has been tagged with many advan
tages, including the capacity to provide high-quality images, 8
active learner involvement, 12' 15 and flexibility by allowing stu
dents to learn at their own pace. 12 Computer-assisted instruc
tion is an effective resource when teaching medical or occu
pational therapy students.4'5 '8' 14 More specifically, it is as
effective as using a textbook8- 14 or traditional seminars.4-5
Comparable results have been found in nursing students. 11 - 12
Rouse 12 suggested that CAI was as effective as traditional
classroom lecture for teaching nursing students; however, she
believed that the combination of the 2 was the most effective
because the test scores from the combined CAI-traditional lec
ture group were significantly higher (P < .001) than those of
the other 2 groups.
According to Khoiny, 16 the effectiveness of CAI is based
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on 3 main variables: quality of the software program, envi
ronment in which the computer is used, and characteristics of
the learner. According to Lynch et al, 17 CAI "permits the ad
aptation of educational content to individual student learning
styles." This may have significant implications for athletic
training students given the recent findings by Stradley et al. 18
No significant differences were noted in the distribution of
learning styles among the 188 athletic training students sur
veyed nationwide using the Kolb Learning Style Inventory. 18
While CAI appears to be an effective resource, the existing
literature is unclear about attitudes toward computers and test
performance. Lynch et al 17 suggested that CAI programs are
effective resources, yet they did not find evidence to suggest
that student learning preferences or attitudes toward computers
allowed them to perform better. This supports the findings of
Calderone, 19 who reviewed the existing literature with "in
conclusive results regarding computer-assisted instruction
(CAI) on learning and attitude."
The use of CAI has only recently been incorporated into
athletic training. In 1996, Fincher and Wright 1 reported that
approximately half of all undergraduate athletic training pro
grams were using some form of CAI. Of those that were using
CAI, approximately 80% reported using CAI for less than 5
years. 1 Toth-Cohen 14 suggested that CAI was particularly suit
ed for visually intensive and detail-oriented subjects because
it "allows textual information to be combined with still and
moving graphics." It would stand to reason that the use of
CAI in athletic training education would benefit the visually
intensive and detail-oriented athletic training student. Only re
cently have studies in athletic training focused on the effec
tiveness of CAI as an educational tool. Wiksten et al20 showed
that CAI was as effective as traditional lecture when teaching
Q-angle measuring techniques to undergraduate athletic train
ing students. However, attitudes toward instruction for the tra
ditional-lecture group were significantly more favorable (P <
.05) than for the CAI group. Thus, while the CAI module was
effective, it might not be able to stand alone.
A subsequent pilot study conducted by Wiksten et al21 ex
amined the effectiveness of using a CD-ROM as a supple
mental resource in conjunction with traditional lecture (CDROM/TL) versus traditional lecture (TL) alone when teaching
upper extremity injury-evaluation skills over a 3-week time
period. Both groups were taught the same content by the same
professor. Teaching aids such as overhead transparencies, a
laboratory manual, and hands-on demonstrations were used for
both groups. Both groups had access to their lecture notes,
laboratory manuals, and textbooks as standard resources. The
only difference between the groups was that the CD-ROM/TL
group had access to an additional resource, a CD-ROM pro
gram that served as a tutorial on special tests used during an
injury evaluation. Subjects in the CD-ROM/TL group (n = 9)
performed significantly better than the TL group (n = 22) on
both the written (P = .002) and oral-practical (P = .001)
examinations. All subjects in the CD-ROM/TL used the CDROM program at least once per week. All subjects in the CDROM/TL commented that they would continue to use the CDROM program if it was available. The most commonly cited
dislikes of the CD-ROM program were related to computer
compatibility and technologic glitches. Subjects in the CDROM/TL group felt that the CD-ROM was most helpful to
them when they were studying for the practical examination.
Due to the pilot nature of the study and unequal number of
students registered in each laboratory section, it is difficult to
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draw definitive conclusions from this study. However, future
researchers should examine the use of multimedia instruction
as a supplement to traditional instruction throughout an entire
course to further assess the effectiveness of multimedia in
struction in athletic training education.
Therefore, the purpose of our study was to examine the
effectiveness of a CD-ROM program as a supplemental re
source in an introductory athletic training laboratory course
taught over a 16-week period. Another purpose of our study
was to assess whether athletic training students would actually
use the computer-assisted resource over the course of a se
mester when it was offered as a voluntary (not required) re
source. The final purpose of our study was to assess athletic
training students' attitudes toward computer-assisted learning
through the Alien Attitude Survey22 and qualitative data from
weekly journals and focus-group interviews.
METHODS

Subjects
Twenty-six students from 2 introductory athletic training
laboratory classes at the same institution volunteered for par
ticipation in this study. Students enrolled in the laboratory
classes were also enrolled in a concurrent introductory athletic
training lecture course; however, only data from the laboratory
classes were examined. One professor taught the lecture course
and both laboratory classes to ensure that subjects received the
same course information, lecture instruction, and demonstra
tions. The learning objectives for this course were based upon
athletic training competencies relating to the domain of care
and prevention of athletic injuries. Specifically, the laboratory
course was designed to teach students psychomotor skills re
lating to palpation of pertinent anatomical landmarks, taping
and wrapping techniques, spine-boarding techniques, and the
application and use of various types of protective equipment
and materials. The study was approved by the Committee for
the Protection of Human Subjects. Informed consent was ob
tained from all volunteers.
The 2 classes were randomly assigned to either the tradi
tional instruction method or the traditional-instruction/CDROM method. Before participating, subjects were asked to fill
out a preliminary data sheet that assessed descriptive data,
including overall grade point average (GPA), age, sex, own
ership of a computer, and level of computer experience. The
traditional-instruction (control) group contained 11 subjects (1
man, 10 women; mean age = 22.18 ± 2.14 years), and the
traditional-instruction/CD-ROM (experimental) group con
tained 15 subjects (9 men, 6 women; mean age = 22.60 ±
5.14 years). Most subjects in both groups owned computers
(control 9/11, 81.8%; experimental 14/15, 93.3%) and de
scribed their computer skills as intermediate or higher (control
9/11, 81.8%; experimental 13/15, 86.7%). Intermediate was
defined as the ability to use or install (or both) word-processor,
Internet, and other programs on the computer. Students were
assured that participation would in no way affect their grade
for the course. As an added measure of protection, subject data
were not accessible by the professor and were not analyzed
until the semester grades had been turned in.
Instructional Methods
Throughout a 16-week semester, one introductory athletic
training laboratory class received traditional methods of in-
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struction (ie, lectures, overhead transparencies, hands-on dem
onstrations and practice, and access to a laboratory manual
and textbook). The other class received the same instruction
and a multimedia CD-ROM as an additional resource. Each
subject in the traditional instruction/CD-ROM group received
an individual copy of the multimedia CD-ROM, Sports Inju
ries 3-D (Cramer Inc, Gardner, KS). This particular CD-ROM
was chosen based on the introductory content presented in the
program and how it correlated with the learning objectives of
the introductory athletic training course at this institution. In
formation on the CD-ROM is divided into 7 sections (ankle,
knee, hip, head and neck, abdomen, elbow, and shoulder), with
each having several subsections (anatomy, range of motion,
muscles and function, dermatomes, PRICES [protection, rest,
ice, compression, elevation, and support], evaluation, referral,
and common injuries). Students in the traditional-instruction/
CD-ROM group were asked not to allow students in the con
trol group to view the CD-ROM program until after the study
was completed.

Assessment
To determine whether there were differences between the 2
instructional methods, we collected several outcome measures
throughout the semester.
Written Examinations. Two written examinations were ad
ministered to each class. The first test consisted of 15 ques
tions (2 short answer, 13 fill in the blank), and the second
examination consisted of 16 questions (14 multiple choice, 2
short answer). Content-related validity was established by 6
certified athletic trainers (average experience = 8 years) at 3
local universities. After content-related validity was estab
lished, 2 questions on the first examination and 1 question on
the second examination were removed, leaving the first ex
amination with 13 questions (2 short answer, 11 fill in the
blanks) and the second examination with 15 questions (13
multiple choice, 2 short answer). The examination scores were
combined for analysis of cognitive knowledge at the end of
the semester. Unfortunately, the researchers had access only to
the subjects' examination scores and were not given the actual
examinations for confidentiality reasons; therefore, written-examination reliability was not established
Practical Examination. Students were also administered a
practical examination. The practical examination consisted of
15 anatomical landmarks or basic athletic training techniques
(or both). Content-related validity was established by the same
6 certified athletic trainers. We were unable to establish prac
tical-examination reliability because each student chose 15 dif
ferent landmarks/techniques from a random list of 40 anatom
ical landmarks and athletic training techniques.
Alien Attitude Survey. The Alien Attitude Survey22 was
used in the traditional-instruction/CD-ROM group pre- and
poststudy. The tool, which is designed to unveil any precon
ceived biases and changes in attitude toward interactive mul
timedia instruction, uses semantic differential scoring and is
composed of 14 statements, each anchored by bipolar adjec
tives. The responses are rated on a 7-point scale. The positive
adjective is scored as a 7, the negative adjective as 1, and the
middle, or unbiased, response as 4. The 14 bipolar statements
are grouped into 3 subscales: comfort, creativity, and function
(Table 1). A total score and scores for each subscale were
calculated. Total scores ranged from 14 to 98, while scores for
each of the subscales were as follows: comfort, 4 to 28; cre-

Table 1. Bipolar Adjectives Contributing to the 3 Subscales of the
Alien Attitude Survey
Adjectives

Subscale
Creativity

Rigid
Stimulating
Creative
Impersonal

Flexible
Boring
Unimaginative
Personal

Function

Useful
Meaningless
Time saving
Valuable
Efficient
Inappropriate

Useless
Meaningful
Time consuming
Worthless
Inefficient
Appropriate

Comfort

Comfortable
Nonthreatening
Overpowering
Pleasant

Uncomfortable
Threatening
Easy to control
Unpleasant

ativity, 4 to 28; function, 6 to 42. The reliability coefficient
alpha was .853 for undergraduate students. 22
Student Journals. Subjects in both groups kept a 12-week
journal throughout the semester. The laboratory subject for
each week and the students' time spent using each of their
available resources (ie, lectures, laboratory manual and text
book, hands-on demonstrations and practice, overhead trans
parencies, and CD-ROM [for the traditional-instruction/CDROM group]) were recorded in the journal. The journal
required weekly entries that took from 5 to 10 minutes.
Focus-Group Interviews. Focus-group interviews are
structured and have specific, well-designed goals. 23 The
groups consisted of 3 or 4 students and were held 2 weeks
before final examinations. A facilitator was present to intro
duce several topics (subjects' likes and dislikes concerning the
available resources, which resources they used most for tests
and why, etc), and students were asked to elaborate from their
perspectives. The interviews were recorded on audiotapes, and
sessions lasted 15 to 20 minutes. The instructor was not al
lowed to listen to the tapes, and students were assured that
their grades would not be affected in any way by their re
sponses.

Statistical Analysis
Before we analyzed the examination scores, we conducted an
independent t test on the overall GPAs to determine if there was
a significant difference between groups. A Pearson product mo
ment correlation was calculated between GPA and examination
scores to determine whether GPA should be used as a covariant
for a subsequent analysis of covariance. A paired t test was
used on the total pre- and poststudy attitude scores, as well as
each subscale's pre- and poststudy scores, for the traditionalinstruction/CD-ROM group to evaluate whether their attitudes
toward computer resources changed. Qualitative data were col
lected with a naturalistic framework, an approach using actual
settings as the source of data. 23 Journal and focus-group data
were analyzed thematically: data were coded by concept, then
categories emerged based upon common themes.
For all statistical data analysis, an alpha level of .05 was
used. The rather strict alpha level was due to the inability to
establish reliability on the written and practical examinations;
however, a stricter alpha level was not chosen because of the
limited prior research in the field of athletic training.
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Table 2. Grade Point Average and Test Scores (Mean ± SD)*
Control Group
(n = 11)
Grade point average

CD-ROM Group
(n = 15)

3.39 ± 0.45

2.93 ± 0.43

Written test
(139 points possible)

131.91 ± 5.17

130.80 ± 5.49

Practical test
(30 points possible)

29.64 ± 1.21

28.80 ± 1.66

Table 3. CD-ROM Group Prestudy and Poststudy Alien Attitude
Survey Scores (Mean ± SD) and Average Likert Scores (7-Point
Scale)*
Subscale
Comfort
Creativity

Prestudy
Poststudy
Prestudy
Poststudy
Prestudy
Poststudy
Prestudy
Poststudy

*SD indicates standard deviation; n, number of subjects.

Function

RESULTS

Total Score

Quantitative Results

*n — 15.
fSD indicates standard deviation.

The combined written examination score was worth 139
points, and the practical examination was worth 30 points.
Grade Point Average
An independent t test indicated a significant difference be
tween group GPAs (t24 = 2.61, P = .015), with the control
group having a significantly higher GPA (Table 2). Therefore,
a Pearson product moment correlation was calculated be
tween GPA and both written and practical examination
scores. The correlation was positive between GPA and writ
ten examinations (r = .40, P = .043). There was no signif
icant relationship between GPA and the practical examina
tions (r = .27, P = .189).

Mean

SDf

Average
Likert Score

20.93
21.13
20.27
19.73
33.87
29.87
75.07
70.73

3.63
4.05
1.98
1.75
3.34
5.04
5.97
8.63

5.23
5.28
5.07
4.93
5.65
4.98
5.36
5.05

gorized to gather an understanding of students' feelings and
attitudes about their available resources.
Focus-Group Interviews

We calculated an independent t test on practical examination
scores. No significant difference was found between group
scores on the practical examinations (t24 = 1-42, P = .169).

Using semi structured questions, the facilitator sought to ob
tain information concerning the most effective resources stu
dents used during the course. Both groups identified the lec
tures and demonstrations as the best course resources. Students
commented on the benefit of "very specific topics" and that
these resources "brought the course to life." When asked
about which supplemental resource prepared the students for
their written tests, lecture notes were identified. Students stated
that lecture notes "covered everything that would be on the
test." While the CD-ROM group identified the CD-ROM as
having "good pics," lecture notes were still selected as the
best resource for written examinations. The best resource iden
tified by students to prepare them for the practical examina
tions was hands-on experience and demonstrations.
Questions specific to the use of the CD-ROM provided in
formation concerning student perception of this resource. Pos
itive responses for the computer program included "lots of
information," "good visuals," and "ease of use." In spite of
the positive comments, some students believed that the com
puter program was "difficult to boot up" and "too time con
suming," and because there was "no test section," they felt it
did not help them study. Overall, students felt the CD was a
beneficial resource and they would purchase the CD if it were
specifically related to the content of the course.

Alien Attitude Survey

Journals

Total pre- and poststudy and subscale results are presented
for the CD-ROM group on the Survey (Table 3). Likert scores
ranged from I (very negative) to 7 (very positive), with 4
being the neutral score.
Using the paired-samples t test, we found no significance
difference between the traditional-instruction/CD-ROM total
pre- and poststudy attitude survey scores (t\ 4 — 1.26, P =
.227), or any of the subscales: comfort (r 14 = -0.15, P =
.886), creativity (t l4 = 0.76, P = .461), or function (f 14 =
2.27, P = .043).

The journals were not a required course component; there
fore, student accountability to the journals was low. For ex
ample, 2 students in each group did not even complete the
journals. Furthermore, most students did not reflect or take the
time to elaborate on answers to the journal questions. As a
result, the qualitative data from this source were compromised
and lacked the richness of quotes and perspectives. Data from
the journals were analyzed by frequency to provide the ap
proximate amount of time that students used each resource.
Frequencies of journal responses indicating time spent using
each resource, usage, and the percentage of the group spending
the specified resource time are presented in Table 4. Frequency
data indicated that students used their laboratory manual and
lecture notes for either less than 30 minutes or about an hour
most (>60%) of the time. Students typically accessed their

Written Examinations
Given the significant relationship between GPA and the
written examinations, GPA was used as a covariate in an anal
ysis of covariance. The adjusted written examination scores
were 130.6 ± 1.6 for the control group and 131.7 ± 1.4 for
the CD-ROM group. No significant difference was found be
tween the adjusted scores of the groups (F{ 23 = .240, P =
.629).
Practical Examinations

Qualitative Results
Both the weekly journals and comments made during the
focus-group interviews were reviewed and thematically cateS-216
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Table 4. Students Using the Resource for the Specified Time Reported*
<30 min

~ 1 h

> 1 h

-2-3 h

>4 h

No Data

Laboratory Manual
Control
CD ROM

49 (39%)
87 (48%)

28 (22%)
34(18%)

4 (3%)
5 (3%)

2 (2%)
3 (2%)

3 (2%)
0

40 (32%)
53 (29%)

53 (42%)
86 (47%)

23(19%)
35(19%)

3 (2%)
9 (5%)

3 (2%)
2(1%)

2 (2%)
0

42 (33%)
50 (28%)

35 (28%)
46 (25%)

1 (1%)
10(5%)

0
0

1 (1%)
0

0
0

89 (70%)
1 26 (70%)

84 (46%)

14(8%)

2(1%)

0

0

82 (45%)

Notes
Control
CD ROM
Textbook
Control
CD ROM
CD ROM

*Number of students (percentage).

textbook less frequently than the other 2 resources. The CDROM group indicated that they used the computer program
for anatomical landmarks but typically for less than 30 minutes
(46%). Similar to the number of student responses indicating
that they accessed the program, another group of responses
indicated either no access or a blank answer (45%). This
brings to bear an important aspect of the journal data for this
group. In hindsight, it is unfortunate that the journal did not
have a category for "no use." This proved to confound the
data, as many students would create a "no-use" space or leave
the area blank. Therefore, whether a "blank" response indi
cated that the students did not use the resource or whether
they just skipped the question is unknown. Hence, the "nodata" category encompassed student responses of "no use"
and "blank."
DISCUSSION

We found no significant difference between groups on either
the written or practical examination scores. Qualitative data
suggested that some students in the CD-ROM group used the
CD-ROM as a resource for anatomical references, but overall,
the CD-ROM program was not perceived as a necessary or
valued resource. Both groups reported using lecture notes and
the laboratory manual as their primary resources when study
ing for the course. Additionally, the students' attitudes in the
CD-ROM group toward computer-assisted resources did not
appear to change over the course of the semester. These find
ings are different from previous studies reported by Wiksten
et al20'21 and Voigt et al24 in athletic training education. One
potential explanation for the conflicting results reported in ath
letic training education may be related to the specific multi
media program investigated and the learning environment in
which it was applied. Keane et al2 emphasized the criticality
of researchers recognizing the learning environment in which
certain CAI programs are applied. Additionally, they felt that
more educational research should identify the learners and
learning tasks for which CAI may be most appropriate. 2 Devitt
and Palmer25 evaluated the appropriateness of CAI based upon
teaching style and learning style of the students. They con
cluded that when the learning outcome is measured by shortterm recall, as typically occurs with multiple choice exami
nations, students performed best when the information was
presented in a didactic or textbook manner. Furthermore, they
suggested that students whose success depends on the ability
to pass a knowledge-based test will most likely choose a learn
ing method that delivers "information in as uncluttered a man

ner as possible." 25 Perhaps the Sports Injuries 3-D program
would be better suited for more advanced learning-acquisition
methods.
One of the first questions we posed when designing this
study was the level of athletic training student that should be
used as subjects. The CD-ROM was very elementary and only
introduced the very basics of athletic training knowledge and
techniques; therefore, introductory kinesiology students en
rolled in a "Techniques of Athletic Training" course were cho
sen as subjects. This may have been a drawback of this study.
The laboratory is a required class for all kinesiology majors;
therefore, not all students in this course were pursuing a career
in athletic training. As a result, some of the information taught
in the class was not perceived as relevant to some students.
Focus-group data supported this notion, as the CD-ROM pro
gram content was identified as "too advanced," and these stu
dents tended not to use the program. In fact, several students
said the CD-ROM program would be more advantageous in
an advanced course. Interpretation of the qualitative data
would have been greatly enhanced had students been asked to
report whether athletic training was their future career choice
or not.
Another goal of this study was to see if the experimental
group would use the CD-ROM, although they were not re
quired to do so. Based on the data from the journals and focusgroup interviews, the subjects in the experimental group did
use the CD-ROM on a regular basis but for less than 30 min
utes per week and not as a primary resource when studying
for examinations.
Many of the students in this study reported that the program
was very effective for reviewing anatomy because the graphics
and animations made it easy to see landmarks and muscles.
Several students reported that the visual aids "brought the
anatomy to life." Many students stated that they did not use
the program as much for actual techniques in athletic training
because the professor and laboratory manual were so thor
ough. Also, subjects reported that they did not use the program
because they did not need it to do well in class, and this was
their primary goal. This may have been due to the fact that
the combination of the professor's lectures and the laboratory
manual were so effective. The laboratory manual had been
designed by the professor to outline the topics discussed in
lectures. Because the manual has been revised and refined sev
eral times to allow the students to follow along, the CD-ROM
may have been at a disadvantage from the outset. A CD-ROM
similar to the manual might have been more effective, and
Journal of Athletic Training
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several of the students even commented that they would have
paid extra money for Sports Injuries 3-D had it accompanied
the laboratory manual.
Unlike the pilot study conducted by Wiksten and Voigt and
colleagues21 -24 the CD-ROM used for this study was not de
signed specifically for the class in which it was used. This
might explain the statistically favorable CAI results reported
by Wiksten and Voigt and colleagues,21 '24 who used a CDROM specifically designed for an "Injury Evaluation" course,
as compared with the lack of support for CAI in this study. In
fact, not only was the CD-ROM designed specifically for the
"Injury Evaluation" course, but the instructor of the course
also designed it. Keane et al 2 reported that learning-effect dif
ferences were larger when the same instructor has authored
both the CAI and non-CAI resources, which was not the case
in the present study. The explanation offered for this instructor
effect is that the CAI author is better informed pedagogically
and more aware of the advantages of various resources for
different learning tasks. The CAI author is also more strongly
motivated to demonstrate the superiority of CAI over the other
resource. 2 Again, this might explain the favorable CAI pilot
results reported by Wiksten et al21 and Voigt et al. 24
We found no studies that specifically looked at the effec
tiveness of a professor's teaching style and philosophy versus
computer-assisted learning or that examined professor out
come measures as a potential confounding variable (for ex
ample, student evaluations). Most students would probably
agree that a very effective professor offers the advantage of
quality dissemination of information and the option of oneon-one feedback and classroom dialogue. Most of the litera
ture4-5 ' 1 2' 14-20 has sought to replace traditional teaching meth
ods, traditional lectures, or textbooks with computer-assisted
programs. On the other hand, we think that an effective CDROM program, properly implemented, can offer quality in
struction. It can provide immediate feedback and be readily
available to the student at any time of day or place when a
computer is available, for example at home at 1:00 AM.
Previous research4'8 shows that the major drawback of com
puter resources is that they are too time consuming and tedious
to use. For this study, we sought to negate that issue by giving
the students an entire semester, not a specified time or day, to
use the program. The results were surprising because some of
the students reported that, although the program had good in
formation, it was still too time consuming. They reported that
it took too long to turn the computer on, wait for the computer
to boot up, and then have to look through the program when
they could just grab their laboratory manual or notes to get a
quick answer. As mentioned earlier, Devitt & Palmer25 con
cluded that for certain introductory levels of learning, sophis
ticated interactive CAI might not result in any advantage and
might even be considered a waste of time by some. They be
lieved that students who wish to do well on basic knowledge
testing prefer that the information be presented in a logical
and uncluttered manner.
Although the subjects did not use the CD-ROM as much as
had been hypothesized, the attitude surveys did not reflect a
negative reaction toward computer resources. The literature is
controversial concerning whether attitudes toward computer
resources control their effectiveness. Billings and Cobb26
found that the strongest predictor of achievement was attitude
toward computer resources. Lynch et al 17 reported no signifi
cant correlation between students' attitudes toward computers
and test performance. The results of the pre- and poststudy
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attitude surveys were not significantly different; however,
there did appear to be a negative trend in the students' atti
tudes. The difference between the pre- and poststudy attitude
survey total scores is a direct reflection of the function cate
gory (Table 3). The negative trend in the function category
may relate to the fact that the CD-ROM was not designed
specifically for the course. Regardless, overall the students'
attitudes were favorable in the attitude surveys (>4) and fo
cus-group interviews. These findings are similar to those of
Voigt et al,24 whose subjects reported that their computerbased instructional materials were effective and useful.
In addition to the limitations and concerns presented, we
caution readers to keep in mind the small sample size of the
laboratory groups studied and to be careful about generalizing
these data. The varied results reported in athletic training ed
ucation related to multimedia instruction can be best explained
by the following recommendations. When determining the
pedagogic delivery of your course content, first consider your
specific learning objectives for the course, your teaching style,
and the learning styles of your audience. A combination of
educational resources may have the most effective impact on
student outcomes. Our data and those of Dewitt and Palmer25
suggest that perhaps a multimedia CD-ROM program is not
well suited for introductory-level knowledge. When consid
ering the use of a CD-ROM program, evaluate how well the
program fits with your teaching style and the organization of
your course. Based upon our pilot data21 '24 and the observation
reported by Keane et al,2 highly motivated delivery and sup
port for the multimedia program will affect student response
and learning outcomes; therefore, we recommend that faculty
subscribe to multimedia programs that they have reviewed
carefully or even developed themselves for appropriate appli
cation to their course. Finally, we recommend developing spe
cific course assignments or projects that incorporate the use of
the CD-ROM to enhance its value. Several investigators27
have strongly asserted that when using technology, the purpose
should be clearly defined and should be perceived as valuable
by the students.
CONCLUSIONS

Even though there were no statistically significant findings,
our qualitative data suggest that computer-assisted learning
may be an effective resource in athletic training education,
given the appropriate application of its use. As stated by Wik
sten et al, 20 our role as educators is to maximize the advan
tages of all types of instructional resources and minimize the
disadvantages. We hope that continued examination of instruc
tional techniques and their application to athletic training ed
ucation will serve to guide our future curricula and educational
strategies.
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Clinical Education
Karen R. Toburen
In the process of evaluating the current status of clinical supervision in athletic training education programs (ATEPs), I have
been most impressed by the extraordinary progress in the expanded scope of the profession and the recognition of athletic
training as an allied health profession. Although great strides have been made in ATEPs during the past 30 years, a significant
challenge to achieve a true clinical-education model for our discipline exists. Because our profession was developed through
the apprenticeship/internship structure, the primary focus has been on attaining practical skills to provide service for athletes.
Although the contributions of mentoring and professional socialization cannot be negated, the information imparted to the
students was unsystematic.
As ATEPs continue to mature, a greater emphasis on didactic preparation along with a clinical-education model will be
required to ensure consistency in the academic preparation of entry-level National Athletic Trainers' Association Board of
Certification (NATABOC)-certified athletic trainers. The competencies and proficiencies adopted by the National Athletic Train
ers' Association (NATA) Education Committee have standardized the structure across the profession. Athletic training education
is now faced with the challenge of adopting a strong clinical-education model that will focus on the learning experiences of
athletic training students. The following are issues that need to be addressed to successfully integrate the clinical-education
component with the curricular standards and students' needs.

Preparation and Qualifications of Clinical Supervisors
Experience has demonstrated that not everyone who is an NATABDC-certified athletic trainer (ATC) should be a clinical
supervisor, yet this knowledge is seldom applied when students are assigned for their clinical experiences. Students are fre
quently assigned to particular clinical supervisors based on the sport or clinical activity for which they have responsibility.
Under such a system, ATCs who are uninterested in working with athletic training students or have little understanding of
individual learning styles, evaluation techniques, or enhancing critical thinking may consistently be assigned numerous students.
Unfortunately, in these situations, the clinical experience of the student frequently comprises predominantly low-level repetitive
tasks and limited interaction with the clinical educator.
Because more athletic trainers are graduating from college without degrees in education, it cannot be assumed that they have
benefited from courses in learning principles, educational methods, or evaluation. This void needs to be addressed because it
is the responsibility of the clinical supervisors to serve as instructors and mentors. Instead of assigning more students to a
clinical-education site, we should assign fewer students and then only to competent and educationally committed ATCs or other
qualified allied health personnel.
Graduate assistants (GAs) serving as clinical supervisors need to be carefully selected and monitored for their commitment
to athletic training education and maturity to work with undergraduate athletic training students. Most GAs are trying to earn
the respect of the staff for future recommendations that will launch their careers while they complete their graduate-degree
requirements. Because the turnover rate for GAs is intentionally high, attempts to enhance clinical-education instructional skills
become fragmented. Although some graduate students are ready to commit themselves to athletic training education, the clinicaleducation needs of the athletic training students are not near the top of most GAs' crowded lists of priorities. Unfortunately,
administrators continue to assign less expensive graduate assistantships instead of exploring options for hiring more qualified
clinical-education faculty.
Athletic training education badly needs quality integration across the didactic and clinical components of the curriculum.
The academic unit often fails to appreciate that understaffing problems on campus or at affiliated settings will not be solved
by the assignment of undergraduate students to clinical experiences at the understaffed site. When appropriately implemented,
clinical education demands more time than it saves the clinical supervisor.

Association With Allied Health Professions
Whenever possible, the ATEP should be located in the college with other allied health professions having similar accreditation
requirements and clinical-education components. In addition, it is important that academic majors in athletic training receive
programmatic status equivalent to other academic majors, including comparable compensation and released time for clinical
education. Although organizational factors may appear to be only peripherally related to the topic of clinical education, having
administrators who are familiar with clinical education and responsible for units with similar needs and funding formulas
facilitates obtaining much-needed resources and positions for the clinical-instruction component. For the ATEPs not currently
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located in units with other allied health professions, the need to educate administrators will be crucial to obtaining funding for
personnel to offer quality clinical-education experiences.
To enhance clinical education, strategies need to be implemented to establish clinical faculty positions. Clinical hours that
are tied to academic credit should be comparable with the formulas used to determine student credit and clinical faculty
workloads for other allied health programs. Clinical supervisors who meet ATEP standards should be compensated with a
stipend or released time and provided with clinical faculty status. These awards should be on a limited-term, renewable
contractual basis to assure accountability to the academic unit.

Focus on Student Learning
The primary concern in clinical education is the professional development of the athletic training student. If institutions are
to meet the challenge of understanding and implementing competency-based and proficiency-based education, the emphasis
must be on the quality of the learning experience and individual instruction. The strength of the current structure is that the
Role Delineation Study of the NATABOC, 1 the NATA Educational Competencies, 2 and the NATABOC certification examination
have resulted in clearly defined expectations for entry-level athletic training professionals. The students know what is expected
of them and must take ownership for their learning experiences.
Another issue that needs to be addressed is direct supervision. Upper-class athletic training students have frequently been
placed in unsupervised environments that allow for little communication with their clinical supervisors at a time when they
can benefit most from meaningful interaction for integrating theory and practice. The content requirements of the NATA
Educational Competencies are extensive, and every opportunity to reinforce learning and application will assist the student in
gaining greater mastery of the material. Being relegated to the role of first responder because the upper-class athletic training
student is unsupervised is a sad commentary on clinical education.
A concern that encompasses athletic training in general and clinical education specifically is the attrition rate of prospective
athletic training students. Considerable effort is exerted to recruit highly qualified individuals through a competitive admission
process. Unfortunately, we often lose the students we thought had the potential to be most successful in the profession because
they frequently become disillusioned by repeating mundane duties that fail to challenge them intellectually and require a
significant time expenditure.
The athletic training student must apply the knowledge and skills learned in the didactic and laboratory sessions in a clinical
environment. Learning experiences need to be assigned according to each student's academic and clinical progress. Students
require experiences beyond the intercollegiate settings; exposure to various professional work settings should be mandatory
and not merely recommended because athletic team coverage is no longer a major source of employment for ATCs.
Program directors should take the time to listen to the students and have them evaluate their learning experiences. The
students can provide valuable feedback on the effectiveness of their clinical supervisors and the quality of the instruction being
received. Communication with the students relative to taking ownership of their professional preparation is more easily defined
with the recent educational reforms. Students need an advocate when caught in uncomfortable situations with their clinical
supervisors. It is important to obtain all perspectives but pay attention to the valuable insights the students can provide.
Successful, high-quality athletic training clinical education rests squarely on the shoulders of professional personnel working
with the students in a clinical environment. The clinical supervisor must be aware of the content being taught each week to
which the clinical-education component is linked. Strong clinical education requires careful planning for each individual and
time for interaction to develop and integrate skills for optimal professional development. Rather than more students, fewer
students assigned to clinical supervisors would enhance the learning process and provide a more enjoyable experience for all
parties.
The clinical-education plan is in place. The challenge before us is to embrace clinical education as a crucial element to
support the didactic portion of the athletic training students' professional development. Change can be difficult. We are being
asked to adapt to a system that is quite different from the way we were prepared for our careers in athletic training. Students
have always been valued by athletic training as critical links to the future of the profession. By implementing quality clinicaleducation programs to meet the current demands of the discipline, the future of athletic training will be assured.
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Objective: To present a historical perspective of the develop
ment and evolution of clinical education in the medical and allied
health professions, with a special interest in athletic training; to
gain a better understanding and appreciation of the depth and
breadth of the structured and formal clinical education needed in
athletic training, for both the present and the future.
Data Sources: Information was drawn from the Educational
Resources Information Center (1966-2001), MEDLINE (19662001), SPORT Discus (1830-2002), and CINAHL (1982-2002)
searches of historical literature relating to the development of
medical, allied health, and athletic training clinical education.
Key words searched were clinical education, clinical instruction,
medical education, allied health education, history of medical
education, athletic training education, and history of clerkships.
We also used reference materials cited in historical textbooks
on medical education.

A

thletic training clinical education can be described as
the portion of the athletic training student's profes
sional preparation that involves the formal acquisition,
practice, and evaluation of clinical proficiencies through class
room, laboratory, and clinical experiences in medical care en
vironments. ' Clinical education in the health professions could
be viewed as a triad involving the interplay of setting, instruc
tor, and student. With little time spent in observation, clinical
education is the portion of the curriculum in which the theo
retic and practical educational components are integrated into
real-life situations with actual athletes or patients. 2 Few limi
tations are placed on which activities constitute clinical edu
cation. The hands-on activities can include any experience that
provides a practical or applied focus. For instance, students
might practice their psychomotor skills in a simulated envi
ronment on simulated patients. Clinical education progresses
from general technical skills to clinical competence, and stu
dents must learn to appreciate the affective aspects of their
profession's distinctive working environment and develop nec
essary interpersonal and social skills and attitudes. 3
Clinical education constitutes a substantial portion of pro
fessional preparation in the allied health care fields. Entrylevel certified athletic trainers perceive that approximately
53% of their entry-level professional development came from
clinical education.4 In physical therapy, clinical education has
been reported to be approximately 23% to 30% of the total
curriculum. 5 Given the importance of clinical education, an
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Data Synthesis: Clinical education in American medical
schools evolved from a primarily didactic process to the clinicalclerkship model. In contrast, athletic training professional prep
aration was initially more steeped in clinical experiences and
less in didactic instruction.
Conclusions/Recommendations: Reviewing medical edu
cation over the past century and allied health clinical education
over the past 30 years provides interesting insights about the
past, present, and future of athletic training professional prep
aration. Athletic training clinical education is undergoing reform
and development, which will subsequently enhance the profes
sion. Athletic training has entered an exciting era in its history.
Key Words: athletic training education, clinical instruction,
allied health education

awareness of and appreciation for the background, history, and
future directions of clinical education is valuable to clinicians
and educators alike. Much can be gleaned from the develop
ment and maturation of clinical education in medicine and
other health care fields; from this background, a current per
spective of athletic training clinical education can then be
more easily understood and appreciated. Further, this perspec
tive can heighten our attention and focus to more adeptly
shape athletic training clinical education in the future. In this
review, we present the historical developments of clinical ed
ucation, specifically athletic training clinical education. We
also discuss recent trends and future directions in allied health
professions and athletic training clinical education.
Data Sources
We identified information from the Educational Resources
Information Center (1966-2001), MEDLINE (1966-2001),
SPORT Discus (1830-2002), and CINAHL (1982-2002)
searches of historical literature relating to the development of
medical, allied health, and athletic training clinical education.
Literature searches were guided using the following key terms:
clinical education, clinical instruction, medical education, al
lied health education, history of medical education, athletic
training education, and history of clerkships. We also used
reference materials cited in historical textbooks on medical
education.

Volume 37 • Number 4 (Supplement) • December 2002

Historical Development of Clinical Education

However, the section method contained an inherent Haw. It
did not incorporate the principle of "learning by doing," as
Allied health care professions such as athletic training, did laboratory instruction in the scientific courses." Bedside
physical therapy, and nursing have clinical education as part section teaching was much more effective than the didactic
of their curricula. 6 Clinical practice has always been at the methods of earlier years, but it was still demonstration and
heart of a student's educational experiences and is of vital was no different than the lecture and demonstration in the
importance in the transformation from novice to competent scientific subjects. In section teaching, patients were cared for
practitioner. Consequently, competency-based education has in the presence of students but not by students. Students were
emerged as the central focus in clinical instruction in the health passive observers, witnessing rather than participating in the
professions. 7
medical work. Although frequently perceived as practical bed
Historically, clinical education in the allied health profes side instruction, section teaching in reality was little more than
sions has evolved from the medical-education paradigm for an illustrated lecture. This pedagogic weakness was corrected
training physicians. Most notably, clinical education is derived only by the new clinical-teaching paradigm called the clerk
through training apprenticeships in which an aspiring student ship. 8 Under this system, students not only received instruction
learns many facets of the profession from the "master." Pio in the hospital but became an active part of the hospital func
neer medical educator Dr William Osier8 wrote, "by what may tions. Rather than visiting the wards for an hour a day, students
be called the natural method of teaching, the student begins were assigned 4 or 6 patients of their own and spent much of
with the patient, continues with the patient, and ends his stud their day carrying out duties related to their patients' care. 8
ies with the patient, using books and lectures as tools, as This method allowed students to experience rather than ob
means to an end." This basic concept has guided clinical ed serve the conditions of medical practice.
ucation in the medical profession over the past century. Med
The clerkship began to struggle because few medical
ical students still begin to acquire clinical skills at the patient's schools had acquired control of teaching hospitals." Although
side, usually in a hospital or outpatient-based clinical affilia most schools had access to clinical facilities, they were se
tion. This approach has been accepted by medical educators verely restricted in how they could use those facilities. There
as an effective means of teaching clinical medicine. 9
fore, clinical education was greatly hampered. Certainly this
The evolution of medical clinical education from the ap situation provides strong justification to the importance of
prenticeship model to the competency-based instruction and quality clinical-education settings briefly discussed later in this
evaluation model, however, was a precarious one. Clinical in paper. Medical schools had no responsibility for deciding
structors and clinical-education settings, 2 elements of the clin whether students could work as clinical clerks, because per
ical-education triad, presented difficulties. As early as the mid mission of hospital boards was always required but seldom
19th century, medical educators reported a lack of uniformity granted. 11 Clinical professors were also handicapped in their
among clinical instructors or preceptors (clinicians who pro own research, since they were often denied access to patients
vide clinical experiences and instruction for a student). 10 Cer for purposes of clinical investigation.
tainly this situation gives strong justification for the Approved
Hospitals began to tolerate teaching, reluctantly, as long as
Clinical Instructor requirement we discuss later. A subcom it was carefully regulated and did not interfere with their other
mittee report on the "uniform and elevated standards or re functions. Until the latter 19th century, responsibility for med
quirements" given at the National Medical Convention in ical education was seen as belonging to the schools, not the
1847 placed a good part of the blame on the preceptorial sys hospitals." Hospitals were considered supportive for even the
tem. 10 The subcommittee decided that the chief responsibility limited teaching they did allow. If students were felt to be
for training young doctors must rest with the preceptors; they bothering patients, they were just barred from the wards. After
were the ones who encouraged students to enter the profession the Civil War, however, medical professors started to recognize
and provided the early medical training. 10 The subcommittee that advances in medical knowledge and practice created a
felt that the preceptor must determine and certify the quality different set of requirements for clinical instruction." In the
of the preliminary education of his students. As early as the late 19th century, many medical schools tried very hard to
mid 1800s, then, it was felt that only through work with pre secure better clinical facilities." One approach was for a
ceptors and study in hospitals could medical students acquire school to build a hospital of its own. '' This strategy offered
the knowledge and experience necessary for successful prac an obvious advantage to a school, because then the faculty
tice. 10
could make staff appointments and organize its clinical teach
In the generation before 1910, didactic and clinical medical ing without the threat of outside interference. Many schools
education in America had not developed evenly. ] ' Clearly, by adopted another approach: establishing educational affiliations
1910, the strength of the country's medical schools had come with existing community hospitals." This approach offered
to lie in the basic science instruction of the first 2 years. 11 schools the advantage of not having to build and operate hos
Equivalent progress in clinical instruction had not occurred. pitals themselves. However, officials, reluctant to accept the
Although the academic courses provided students the latest newer teaching methods, were unwilling to offer their facilities
knowledge, instruction remained predominantly didactic, with to medical schools on terms the schools desired." Thus, de
limited clinical opportunities.' l After the Civil War, the lecture spite the attempts of many medical schools to obtain hospital
was supplemented by the section method of clinical teaching, facilities, there had been little success before 1910. The prob
which allowed for more personalized instruction. 11 In this lem was clearly not any lack of interest on the part of the
form of teaching, groups of students, as small as 8 or 10 at schools. The haphazard relationship between medical school
the better schools, would spend 1 or 2 hours a day, 3 to 5 and hospital, which had been quite common in the United
days a week, observing patient care in the hospital and fol States, needed to change. 12 The medical school needed com
lowing the progress of selected cases. With section teaching, plete and permanent control of the hospital staff and facilities
students were closer to patients than ever before.
for clinical teaching. 12
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Table 1. Athletic Training Curriculum Course and Clinical ClockHour Requirements in the Mid-1970s
Anatomy (1 course)
Physiology (1 course)
Physiology of exercise (1 course)
Applied anatomy and kinesiology (1 course)
Psychology (2 courses)
First aid and safety (1 course)
Nutrition (1 course)
Remedial exercise (1 course)
Personal, community, and school health (1 course)
Basic athletic training (1 course)
Advanced athletic training (1 course)
Laboratory or practical experience in athletic training to include a mini
mum of 600 total clock-hours of clinical experience under the direct
supervision of an NATA-certified athletic trainer.*
*NATA indicates National Athletic Trainers' Association.

In spite of these difficulties, it is notable that the clinicalclerkship program has stood the test of time. 13 It is still con
sidered as satisfactory an educational experience as it was in
the early 1900s. 13
Development of Athletic Training Clinical Education
As medical clinical education continued to develop and im
prove during the 20th century, the National Athletic Trainers'
Association (NATA) was formally established in 1950. 14 Ath
letic training historians indicate that athletic training curricu
lum development began in the 1950s and 1960s; however, ath
letic training clinical education more formally began taking
shape in the 1970s. 14 During this time, the NATA Professional
Education Committee formalized a list of behavioral objec
tives that identified desired learning outcomes for the athletic
training student based on the 11 required courses identified in
Table I. 14 This effort represented a significant early step to
ward identification of a specialized body of knowledge. In
addition, a clinical clock-hour requirement and a skill-com
petency checklist were created to guide and monitor devel
opment of the students' clinical skills. 14 Yet because the scope
of the behavioral objectives was dictated and restricted by the
existing content of required courses, the behavioral objectives
did not represent a true competency-based approach to edu
cation of athletic training students. 14 For example, because a
course in therapeutic modalities was not required, the curric
ulum did not necessarily contain competencies on modalities.
Nevertheless, with the identification of relevant courses and
development of corresponding learning objectives, the NATA
Professional Hdiicution Committee began to identify a unique
body of knowledge for the certified athletic trainer. 14 In ret
rospect, the behavioral objectives developed during the 1970s
were viewed as a conceptual framework for the first edition
of the Competencies in Athletic Training developed by the
Professional Education Committee in 1983. 14
The Competencies in Athletic Training represented a major
component of the 1983 NATA education-program guide
lines. 14 The competencies were based on the "performance
domains" of a certified athletic trainer identified in the first
role delineation study conducted by the NATA Board of Cer
tification (NATABOC) in 1982. 14 Incorporation of the subjectmatter requirements and athletic training competencies into the
1983 guidelines represented an effort to promote the devel-
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opment of true competency-based athletic training education
programs.
The NATABOC has historically offered 2 routes to certifi
cation. One requires education in the context of a formal ed
ucational program, whereas the other takes a more "handson" experiential route supplemented by a minimal amount of
course work. 14 From the 1970s until the early 2000s, students
became clinically eligible to take the NATABOC certification
examination by completing 600 to 800 clinical-experience
hours in an approved or accredited program or 1800 clinical
hours as an apprenticeship student and later 1500 hours as an
internship student. 15 Additionally, students were required to
complete clinical experiences with contact and collision sports.
In contrast to the development of clinical education in medical
schools, athletic training professional preparation was initially
more steeped in clinical experiences and less in didactic in
struction.
Recent Trends in Allied Health Professions
Clinical Education
In recent decades, clinical education in the allied health pro
fessions has become more structured and organized, progress
ing from somewhat haphazard learning experiences to delib
erate and focused learning experiences. Responsibilities of the
student, clinical instructor, and clinical-education setting have
become more clearly understood and delineated. Before atten
tion was given to the elements of this clinical-education triad,
professional socialization seemed to be the primary thrust of
clinical education. This socialization is a process whereby a
person is accepted into a tradition and acquires the group's
values and attitudes, interests, skills, and knowledge. 16 So
cialization, though, is not entirely directed toward the student's
learning and understanding. An element of socialization exists
within any system of professional education, but education and
socialization are 2 separate processes. 17
Without appropriate attention, allied health profession stu
dents often felt that they were providing a labor force and
being socialized into the profession rather than receiving fo
cused clinical instruction. Students in the nursing, 16 physical
therapy, 18 and athletic training 19 fields have all encountered
such attitudes. Students would conform to the expectations of
their teachers and staff, concentrating more on external ap
pearances such as "looking busy." 17 These students learned
that they were expected to pick up the "job" and fill the vacant
slot in the clinical setting. Today's athletic training students,
however, receive close supervision during their clinical-edu
cation experiences. Certainly socialization plays an important
role in professional preparation, but today's structured athletic
training clinical education represents a significant step. In
1990, Knight20 introduced the modularized concept of athletic
training clinical education, in which students focus on pre
scribed competencies and proficiencies during their clinicaleducation experiences. The environmental, administrative, and
personnel factors of a clinical-education-setting have been for
mally addressed in the fields of physical therapy and athletic
training. In the early 1980s, 20 validated standards and asso
ciated criteria for the selection and evaluation of clinical-ed
ucation centers in physical therapy were developed. 21 '22 In the
late 1990s, 12 athletic training clinical-education-setting stan
dards and associated criteria were subsequently developed. 23
Copyrighted evaluation forms for evaluating clinical settings
are available at the NATA Education Council's website
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(www.cewl.com). Both sets of standards are considered rele
vant, clear, practical, and suggestive of high-quality clinicaleducation settings in these fields. 22'23 Recommended as guide
lines rather than as minimal requirements, they are helpful in
forming and shaping an impression not only about a particular
clinical setting but also about the requirements of clinical ed
ucation in general. Thus, a more focused approach to clinical
education had begun, replacing the more random or chance
learning experiences of apprenticeships or internships with a
preceptor or supervisor.
Other changes in the design of health professions curricula
have recently occurred because of issues of public account
ability, credibility, cost containment, outcome measurements,
service orientation, and cultural diversity. 24"27 With these
changes came the realization that clinical education needed to
be incorporated into the professional curriculum earlier so that
students could become acquainted with the on-the-job expe
riences sooner. 28 The drawback of introducing the clinical
component earlier in the curriculum means that students may
be in a position to deliver health care before they have mas
tered the knowledge and skills necessary to safely provide this
care. This situation may be a catalyst to more structured and
supervised clinical education in that it is imperative to main
tain close supervision of inexperienced students. However, this
level of supervision can be costly to the health care facility in
terms of decreased productivity of the clinical instructor rel
ative to patient care. 17 Clinicians are often so involved in pa
tient care that they are unable to devote sufficient time and
effort to the general professional education of clinical students.
Educating students may sometimes have a relatively low pri
ority in a setting dominated by patient care. Certainly, this
seems fair because patient care is the primary mission of
health care facilities. This was a strong concern in the for
mative years of medical education of physicians and continues
to be an issue requiring attention in the clinical education of
students in allied health professions education today. As well,
it is important to note that since the 1970s, accredited insti
tutions of higher education have been required to account for
and define measurable outcomes for students at each level of
the educational process. 6 Clinical experiences are now also
being based on measurable objectives that explicitly state what
the student is expected to accomplish. Typically, undergradu
ate education in the allied health professions is now designed
with the intention of providing students with experiences that
help them to acquire minimal levels of clinical proficiency in
the essential skills of their profession. Athletic training stu
dents are now being required to obtain these basic proficien
cies, rather than clinical-experience hours, to qualify for the
NATABOC certification examination.29

Recent Developments in Athletic Training
Clinical Education
The NATA has made great strides over the past 20 years in
providing athletic training education programs with the guid
ance needed to develop the clinical portions of their programs.
By June 1 990, the American Medical Association (AMA) for
mally recognized athletic training as an allied health profes
sion. 14 In October 1990, an initial meeting was conducted for
the development of standards and guidelines for accreditation
of educational programs for athletic trainers. 14 The standards
and guidelines were prepared by the Joint Review Committee
on Educational Programs in Athletic Training (JRC-AT). The

NATA and the Commission on Accreditation of Allied Health
Education Programs ([CAAHEP], formerly the AMAs Com
mittee on Allied Health Education Accreditation [CAHEA])
accepted and adopted the standards and guidelines in June
1991. The initial standards and guidelines and the JRC-AT
were also approved and cosponsored by the NATA, the Amer
ican Academy of Family Physicians, and the American Acad
emy of Pediatrics. The current 2001 standards and guidelines30
and the JRC-AT are also approved and cosponsored by the
American Orthopaedic Society for Sports Medicine. The Com
mission on Accreditation of Allied Health Education Programs
accredits entry-level education programs for athletic training
upon the recommendation of the JRC-AT 30 The standards and
guidelines are used for the development, self-study, and eval
uation of entry-level athletic training education programs.
Educational reform in the athletic training profession con
tinues to evolve in the areas of curriculum, clinical education,
and continuing education. In 1997, the NATA Board of Di
rectors approved 18 initiatives recommended by the special
Education Task Force established in 1994. 31
The NATA Board of Directors subsequently established an
Education Council to assist in the implementation of these
initiatives. The overall goal of the reform was to enhance the
credibility of the field within the health care professions and
to better prepare athletic trainers to perform their function of
caring for the physically active. The most significant of the 18
specific initiatives developed by the task force was to eliminate
the internship route to certification, thus creating a standard
ized approach to athletic training professional preparation.
This action was supported by a body of evidence indicating
that the internship route no longer functioned to consistently
prepare entry-level athletic trainers in accordance with the pre
ferred standards of the profession. 31
The National Athletic Trainers' Association Board of Cer
tification certification-examination eligibility requirements will
require that all students complete a CAAHEP-accredited en
try-level athletic training education program. 29 This change
takes place in 2004 and will bring athletic training in line with
the credentialing process of other allied health care profes
sions. 29
Another significant reform proposal made by the task force
addressed the responsibilities and preparation of the clinical
instructor. The NATA recommended to the JRC-AT that the
CAAHEP's "Essentials & Guidelines for an Accredited Edu
cational Program for the Athletic Trainer" be amended to in
clude a guideline that certified athletic trainers complete pro
fessional training for their role as clinical instructors. 31 The
Commission on Accreditation of Allied Health Education Pro
grams formally adopted the Approved Clinical Instructor
(ACI) designation in the 2001 revised standards and guide
lines. 30
Under direction of the Clinical Education Subcommittee of
the NATA Education Council, Clinical Instructor Educator
(CIE) seminars were developed and first conducted in June of
2000. An overriding goal of the seminars is to equip program
directors or clinical-education coordinators with information
and resources to serve as CIEs at their institutions. The CIEs
train ACIs to effectively teach and evaluate the athletic train
ing clinical proficiencies. In this way, clinical education would
no longer be conducted under the assumption that all certified
athletic trainers are naturally qualified to educate students. Just
by virtue of being clinicians, certified athletic trainers do not
have the knowledge or skills regarding the methods for teachJournal of Athletic Training
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Table 2. Athletic Training Educational Competency Domains
Risk management and injury prevention
Pathology of injuries and illnesses
Assessment and evaluation
Acute care of injury and illness
Pharmacology
Therapeutic modalities
Therapeutic exercise
General medical conditions and disabilities
Nutritional aspects of injury and illness
Psychosocial intervention and referral
Health care administration
Professional development and responsibilities

ing and evaluating the students under their supervision. The
vast majority of athletic trainers have had no previous formal
training in these areas. 31
Another important initiative aimed to include the different
clinical settings and their distinct populations within athletic
training clinical education. 31 The clinical skills required in var
ious settings with various types of patients must be addressed.
The athletic training profession asserts that its members are
qualified to work in a variety of settings; however, until the
NATA reforms were initiated, it was difficult to justify that
assertion because students did not have access to the kinds of
patients they are likely to encounter in those settings. For in
stance, a certified athletic trainer in the high school setting
needs to have familiarity with adolescents. Clinical experienc
es with patients in clinics also needed to be expanded. The
2001 CAAHEP standards and guidelines30 recommend that
athletic training clinical education include experiences in
sports medicine clinics, physical therapy sites or rehabilitation
clinics (or both), college or university health centers, hospital
emergency rooms, physicians' offices, or other appropriate
health care settings. In contrast to the previous requirement to
complete clinical experiences with contact and collision sports,
the standards and guidelines require students to gain exposure
to upper extremity, lower extremity, equipment-intensive, and
general medical experiences of both sexes. 30 Additionally, for
the first time, attention is to be given to the selection and
evaluation of these settings, including appropriate clinical in
structors for the student.
In concert with the reform initiatives regarding elimination
of the internship route to certification, creation of the CIE and
ACT designations, and proactive use of diverse clinical set
tings, the NATA Education Council created a Competencies
Committee in 1997 to review and expand the current NATA
competencies in athletic training. 32 During the period between
1982 and 1999, the NATA Board of Certification completed
4 role delineation studies. Concurrent with the most recent role
delineation study, the Competencies Committee developed the
third edition of the entry-level educational competencies.
Since the second revision of the Competencies document in
1992, the competencies relative to the scope of athletic training
expanded from 6 domains to 12 domains33 (Table 2). For the
first time, clinical proficiencies developed by the NATA Ed
ucation Council were added within the appropriate domains.
As before, the Educational Competencies described the cog
nitive, psychomotor, and affective requirements in athletic
training professional preparation. The new clinical proficien
cies synthesize similar cognitive, psychomotor, and affective
teaching objectives and describe them in terms of measurable
clinical skills. 34 As such, these clinical proficiencies are re
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placing clinical hours as the measure of a student's clinical
progression and eligibility to sit for the certification exami
nation. These proficiencies are now the basis for a student's
clinical education, and clinical-experience hours are no longer
considered an effective measure of a student's clinical learn35

A continuation of the competency-based design of athletic
training education programs can also be seen in the third edi
tion of the CAAHEP standards and guidelines. 30 This edition
is presently used as a guide to develop entry-level athletic
training education programs accredited by CAAHEP; it will
be required in all programs starting with the 2002-2003 aca
demic year. Clearly, professional-preparation requirements and
responsibilities in athletic training clinical education have
grown dramatically. Athletic training clinical education com
pares favorably with that found in medical education and at
least several other allied health preparation programs.
Future Directions in Athletic Training
Clinical Education
Clinical education in medicine has particularly evolved and
developed over the past century and over the past 30 years in
numerous allied health fields. Clinical education in athletic
training, as in numerous allied health professions, likely
evolved from the medical-education model for training phy
sicians in which clinical experiences serve as a critical com
ponent for student learning. The clinical instructor, or precep
tor, plays a vital role during these clinical experiences. The
clinical instructor has been identified as the person most crit
ical to the students' learning. 36 Similar to what has occurred
in nursing,37 though, it may be increasingly difficult for to
day's certified athletic trainer to find adequate time to accept
extra responsibility for teaching athletic training students. The
general trend is toward increased work loads to provide med
ical care coverage for expanding sport seasons and off-season
conditioning, practice, and competition schedules—with fewer
resources and pressures from all sides. A greater responsibility
for the teaching, supervising, and assessing of students may
often be unrealistic. Similar to what has occurred in nursing,37
it is possible that athletic training clinical instructors will en
counter role stress when conflict occurs between the needs of
the athlete or patient and the needs of the student. In this
situation, accountability to the patient will take precedence. 38
Because athletic training students are no longer expected to be
a labor force to provide athletic medical coverage, similar to
what occurred in nursing,39'40 there is less urgency for per
manent staff to ensure that students are able to perform clinical
care adequately in order to become useful members of the
health care team. Intentional and incidental peer education, in
which students assist one another in learning and practicing
clinical skills and socializing into the profession,41"43 will
likely become more important in athletic training clinical ed
ucation.
Interestingly, the gap in clinical supervision of students may
not be adequately filled by academic faculty. They may have
superior teaching skills but often do not have clinical credi
bility among clinicians and students. 37 In our opinion, ideally
athletic trainers with primarily an academic role need to re
main at least somewhat clinically active. In addition to pro
viding clinical supervision, these athletic training faculty must
find a way of demonstrating their unique role of integrating
academic knowledge with clinical practice. In this process,
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they have the opportunity to infuse new information and prac
tice into the clinical environment for the benefit of both stu
dent and clinician. 37 Particularly important here is that they
model how to seek evidence to support their practice deci
sions. Athletic training research will have increasing value in
this process. According to a recent editorial, the NATA Edu
cation Council clinical proficiencies, which provide a strong
framework to assess the common practices of athletic trainers,
need critical review to establish the guidelines that will define
the educational preparation and clinical practice of certified
athletic trainers in the 21st century.44 In this way, improved
clinical education will strengthen the best practice of athletic
training. Similarly, athletic training clinical instruction itself
should be subjected to rigorous educational research in order
to develop an understanding and appreciation of evidencebased clinical teaching practices.
The 21st-century student will also need to be purposefully
addressed and accommodated in the educational process. The
new technology of learning will suit athletic training education
well. Highly decentralized, Internet-moderated, satellite-facil
itated, portable digital-assisted, and distance-based learning
models, while in their infancy, are clearly a part of the emerg
ing models for education in the 21st century.45 The classroom,
teacher-driven learning model no longer predominates, and ac
countability for ensuring that learning occurs is shifting to the
student; however, many teachers and students are not yet ready
for this shift in accountability and ownership for learning.45
Further, a current trend in college student demographics indi
cates that more students in the 21st century will complete col
lege on a part-time basis.46 These part-time students will re
quire more time to complete a degree. Clinical schedules for
these students may have to be more flexible and creative, not
compromising clinical skills in the process.46
Athletic training professional preparation has undergone re
cent reform to move from apprentice-based education to more
formal and structured clinical education. Continuation of this
process will require deliberate organization of clinical expe
riences30; selection, development, and administration of clin
ical settings4'23 ; selection, training, and evaluation of clinical
instructors47 ; and the appropriate type and amount of clinical
supervision.48 Athletic training educators who avail them
selves of the numerous graduate programs worldwide dedi
cated to teaching individuals how to direct, research, or im
prove the education of health professionals will be better
prepared to educate athletic training students. Without a doubt,
the future will see the development of more of these programs,
as professionals with special training in health professions ed
ucation become more involved at institutions worldwide.49
Similarly, numerous education journals in the health profes
sions (eg, Medical Teacher, Academic Medicine, Journal of
Nursing Education, Physical Therapy, Journal of Allied
Health) and textbook series (eg, Springer Series on Teaching
Nursing) can serve as valuable resources for the athletic train
ing educator and represent model work to emulate. Athletic
training clinical education has entered an exciting era in its
history. Much lies ahead for developing and improving the
preparation of the athletic trainer clinician.
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Objective: To establish a time profile to determine how ath
letic training students use their time in clinical placements and
to determine the effects of academic standing, sex, sport type,
and risk of injury associated with a sport during athletic training
students' clinical placements on instructional, clinical, unenga
ged, managerial, and active learning time.
Design and Setting: Subjects were enrolled in clinical place
ments within National Collegiate Athletic Association Division I
athletics, intramural sports, and a local high school. Students
were individually videotaped for approximately 4 hours.
Subjects: A total of 20 undergraduate athletic training stu
dents (17 women, 3 men) from a Committee on Accreditation
of Allied Health Education Programs (CAAHEP)-accredited ath
letic training education program.
Measurements: We created a conceptual behavioral time
framework to examine athletic training students' use of clinicalplacement time with the performance domains associated with
the 1999 National Athletic Trainers' Association Board of Cer
tification Role Delineation Study. Students' use of time was an
alyzed with the Behavior Evaluation Strategies and Taxonomies
software.
Results: Students spent 7% of their overall clinical-place
ment time in instructional activities, 23% in clinical activities,

A

thletic training students spend many hours in the clin
ical setting working with a variety of patient popula
tions in an attempt to learn the skills necessary to be
come competent certified athletic trainers. Competence, how
ever, does not occur overnight; rather, "competence is attained
only after a series of learning experiences that may take
months or years to complete before a learner has developed a
satisfactory degree of attainment in the field." 1 Competence,
whether it occurs in the classroom or in the clinical placement,
requires that students be provided with adequate time to learn
and that this time be used constructively. 1
Over the last 50 years, numerous authors have examined the
effects of time on learning in a variety of educational settings.
The foci of these studies vary, with most of the research deal
ing with the relationship of length of education time to student
achievement,2 the effects of class size and availability of
equipment on time engagement in motor-appropriate skills,3
allocation and utilization of the school day,4'5 and time en
gaged in on-task behaviors and academic learning. 2'4'6'7 For

10% in managerial activities, and 59% in unengaged activities.
Using multiple 3x3 factorial analyses of variance, we found
that advanced students were engaged in significantly more ac
tive learning and clinical time compared with novice and inter
mediate students. Students assigned to sports in which injuries
predominately occur in the upper extremities (upper extremity
sports) spent significantly more clinical-placement time unen
gaged compared with students assigned to sports in which in
juries predominantly occur in the lower extremities (lower ex
tremity sports) or in both upper and lower extremities (mixed
extremity sports).
Conclusions: In this exploratory study, we examined only
the clinical-placement component of 1 athletic training program;
therefore, it may not be accurate to generalize the results for
all CAAHEP-accredited programs. However, these results can
be used by athletic training educators to examine the amount
of time students are actually engaged in specific domains of
athletic training, to determine the domains in which skills are
most commonly being performed, to identify the relationships
between the students and clinical instructors or supervisors,
and to develop clinical placements in which students learn and
practice clinical and educational competencies.
Key Words: engaged time, clinical behaviors, active learning
time

example, in physical education, researchers found students
spent approximately 20% to 30% of their time waiting for
active classroom engagement and 15% to 20% of their time
engaged in management activities. 6'8 In elementary education,
researchers found that of the approximately 6 hours allocated
to classroom instruction, students spent only 32% to 38% of
this time engaged in active learning.9' 10 Although the methodologic approaches varied among these studies, one common
denominator is the suggestion that a relationship exists be
tween engaged time and achievement and between academic
learning time and achievement. 2
If a relationship between engaged time and achievement ex
ists, as suggested by Aronson et al,2 then the more time (hours)
allocated to athletic training students in clinical placements,
the more they should learn. Some allied health care educators
challenge this notion that simply increasing the overall amount
time spent in clinical placements increases a student's com
petence level. 11 ' 12 Simply lengthening the time spent in clin
ical placements to provide more opportunity for learning is
Journal of Athletic Training
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not the answer. 13' 14 Students participating in clinical place
ments and even in the classroom must be provided with a
foundation that allows them to be focused and engaged in
skills and behaviors relevant to their academic level and cog
nitive or psychomotor ability.6 Clinical placements that pro
vide clear cognitive and psychomotor objectives (identified in
a clinical placement or practicum syllabus), adequate clinical
supervision and instruction, and the opportunity for students
to practice skills and behaviors relevant to their ability are
more effective for learning and may be accomplished in a
shorter period of time. 13' 14 However, if inadequate time allo
cation was the major cause of lower student achievement in
the first place, then increasing opportunity or allocated time
may enhance learning after all.4
Unlike traditional educational settings and other allied
health care professions that have made a conscious effort to
study the relationship between time and learning (eg, physical
therapy and nursing), research examining the use of clinicalplacement time by athletic training students is not well rep
resented in the literature. It is imperative that athletic training
educators begin to take the initial steps to disaggregate clini
cal-placement time to determine whether students are engaging
in activities related to learning, academic achievement, and the
development of professional competence. Therefore, our pur
pose was twofold: first, to establish a time profile to determine
how athletic training students used their time in performing
specific skills, tasks, and behaviors related to athletic training;
and second, to determine the effects of student academic
standing, sex, sport type, and risk of injury with respect to the
use of clinical-placement time according to the dependent var
iables of instructional time, clinical time, unengaged time,
managerial time, and active learning time.
METHODS

Subjects
Twenty subjects (17 women, 3 men) enrolled in a Commis
sion on Accreditation of Allied Health Education Programs
(CAAHEP)-accredited undergraduate athletic training educa
tion program located in the midwestern United States volun
teered to participate in the study. The subjects were divided
into 3 groups according to their academic level: sophomore
(novice), junior (intermediate), and senior (advanced). Sub
jects were orally informed of the study's procedures and guide
lines and signed an institutionally approved consent form be
fore the videotaping. The institutional review board approved
the study.
Videographers
Two student employees were hired by the investigators to
videotape the subjects while they were engaged in their clin
ical placement. The videographers were provided with a Sony
CCD-TRV57 8-mm video camcorder (New York, NY) and
Memorex MP 120 8-mm videotapes (Santa Fe Springs, CA).
Two training sessions were held to acclimate the videographers
to the video equipment and videotaping procedures. After the
second training session, each videographer participated in a
mock videotaping trial session at one of the approved clinicalaffiliation sites used in the study with a student volunteer who
was excluded from the study sample. To control for Hawthorne
effects, the viodegrapher was instructed to remain 6 to 8 feet
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(1.83 to 2.44 m) away from the students at all times and to
not interfere with the clinical placement.
Procedures
Before the videotaping, we obtained permission from the
site coordinator or administrator at each participating clinical
affiliation. The subjects, investigators, and videographers then
met to establish dates, times, and locations for videotaping
each subject. The average length of a regular clinical-place
ment day was 4 hours. Therefore, to accurately capture the
subjects' clinical-placement experience (eg, football, volleyball, field hockey, swimming, ice hockey, wrestling, etc), sub
jects were scheduled for 4 hours of videotaping 1 month into
the fall academic quarter.
All observations were conducted during regular athletic
practice sessions. Game-day preparation and postgame-day
practices were not videotaped. Once the videotaping was com
pleted, the videos were labeled with the subject's code number,
clinical-placement location, date, and time. All tapes were
locked in an investigator's office until all of the data were
ready for analysis.
Behavioral Analysis Framework
Using Murphy's 15 model for examining or profiling time in
schools and information from the American Association of
School Administrators, 16 we created a conceptual behavioral
time framework to examine athletic training students' use of
clinical-placement time. A review of literature on academic
learning time identified the remaining components necessary
for completing the time-profiling framework. The National Ath
letic Trainers' Association Board of Certification (NATABOC)
1999 role delineation of performance domains and essential
tasks was included in the time framework to construct a model
representing the use of time during clinical placements. 17 This
time-profiling framework included the following time cate
gories: instructional time, clinical time, unengaged time, and
managerial time.
Instructional time is defined as the amount of time subjects
perform behaviors associated with didactic, practical, or ob
servational learning with either a clinical instructor or super
visor (CIS) or peer. Clinical time is the total amount of time
subjects perform clinical skills and behaviors associated with
athletic training defined by the NATABOC's 1999 role delin
eation. 17 Combining instructional time and clinical time yields
the variable of active learning time, which represents the over
all amount of time subjects are engaged in learning athletic
training skills and behaviors. Unengaged time is the amount
of time subjects spend performing behaviors seemingly unre
lated to athletic training that appear to offer no apparent ed
ucational or clinical value, such as waiting, bathroom breaks,
and social behaviors (eg, discussing events outside of athletic
training, performing tasks unrelated to athletic training). Man
agerial time is the time subjects spend engaged in activities
related to the day-to-day operational organization and admin
istration (eg, record keeping, restocking taping tables) of their
clinical placement.
We analyzed the videotapes using the Behavior Evaluation
Strategies and Taxonomies (BEST) software package (version
3.0 Sage Publications Inc, Thousands Oaks, CA), which fa
cilitates the real-time collection and analysis of observational
category data. BEST consists of 2 parts: 1 for data collection
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Table 4. Clinical-Placement-Behavior Time Categories*

Table 1. Clinical Placements
Upper
Extremity
Sports

Lower
Extremity
Sports

Ice hockey
Lacrosse
Swimming
Volleyball

Basketball
Cross-country
Field hockey
Soccer
Track

Mixed
Extremity
Sports

Mean

Category

Football
General training room
High school
Intramural, club

Instructional time
Didactic learning
Practical learning
Observational learning
Preventive tasks

High Risk

Low Risk

Rehabilitation tasks
Therapeutic exercise

Basketball
Football
Ice hockey
Intramural, club
Lacrosse
Soccer
Volleyball
Wrestling

Cross-country
Field hockey
Swimming
Track

General management
Evaluation tasks
Immediate-care tasks
Organizational tasks

Table 2. Classification of Risk of Sport

Managerial time
Custodial tasks
Preparation tasks
Unengaged time

and 1 for data analysis. The software program allows for the
recording of start and stop times of mutually exclusive or over
lapping events in real time using predefined keys on a laptop
keyboard.
The videotapes were viewed, and all the observed clinical
skills and behaviors for each subject were entered into the
software application. All skills and behaviors were recorded
in seconds and later converted to minutes for analysis. Before
analyzing the data, intrarater reliability of the data was cal
culated. The project director, who had experience with obser
vational recordings and interpretation of clinical and educa
tional data, analyzed the videotapes to ensure that the coding
of the skills or behaviors of the students was consistent. The
principal investigator (M.G.M.) observed 3 separate 10-minute
video segments of the videographers' mock training session
and calculated the frequency and duration of times of the clin
ical skills and behaviors. He then reviewed the segments again
and compared the results until a 90% agreement between trials
was recorded.
Statistical Analysis
We calculated means and standard deviations for each of
the framework's behavioral time categories and subcategories.
Five 3X3 factorial analyses of variance (ANOVAs) were
computed to compare the independent variables of academic

SDf

Mini

Maxi

Percent-

mum

mum

aget

6.04
7.73
2.96

8.41
11.65
5.02

0
0
0

24.18
38.36
21.23

2.56
3.27
1.26

19.61

16.46

2.48

55.03

8.29

4.70
8.56
6.25
2.37
0.06
12.16

8.41
8.80
10.18
5.21
0.25
10.46

0
0
0
0
0
0

32.98
32.35
42.45
17.53
1.15
35.41

1.99
3.63
2.65
1.01
0.00
5.15

9.33
15.93

8.65
12.26

0.77
13.9

32.33
45.78

3.95
6.74

140.91

54.85

36.51

238.35

59.51

Time recorded in minutes.
fSD indicates standard deviation.
^Percentage of students' time.

standing (novice, intermediate, and advanced) and clinical
placement (Table 1 ) with respect to the dependent variables of
instructional time, clinical time, unengaged time, managerial
time, and active learning time. A post hoc test with a Bonferroni critical-value procedure was used to determine significant
differences within the independent variables. Independent t
tests were also performed to compare the mean differences
between sex and sport risk (Table 2) with respect to the de
pendent variables. All statistical testing was 2 tailed, and the
level of statistical significance was set at P < .05. We used
the Statistical Package for Social Sciences (version 10.0, SPSS
Inc, Chicago, IL) to calculate the statistics.
RESULTS

Factorial ANOVAs revealed significant differences among
the levels of academic standing with respect to active learning
time (F2 17 = 7.07, P < .05) and clinical time (F2J7 = 4.88,
P < .05) (Tables 3 and 4, Figures 1 and 2). Using the Bonferroni critical-value procedure, we determined that advanced
students spent significantly more time engaged in active learn
ing compared with novice students (100.00 ± 28.48 minutes

Table 3. Subject Characteristics and Clinical-Placement Hours
Clinical-Placement Hours
Variable
Sex
Male
Female
Academic standing
Novice
Intermediate
Advanced

n*

Age (yr)

Quarter

3
17

21.0 ± 1.0
20.1 ± 1.1

267.8 ± 153.9
258.2 ± 129.9

730 ± 584.9
689 ± 490.2

8

19.3 ± 0.7
20.1 ± 0.7
21.2 ± 0.5

239.5 ± 114.6
252.4 ± 129.9
302.3 ± 167.2

239.5 ± 114.6
714.0 ± 201.7
1397.8 ± 128.1

7
5

Overall

*n indicates number of subjects.
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Managerial Time
11%

Clinical Time
23%

Instructional Time
7%

DISCUSSION

Unengaged Time
59%
Figure 1. Overall percentages of time spent by students in the 4
time (behavioral) categories.

IS Sophomores (Novice)
DJuniors (Intermediate)
QSeniors (Advanced)

Instructional

Clinical

Unengaged

Figure 2. Time spent in each behavior category by academic level.
The lower the student's academic standing, the more time spent
in unengaged and managerial categories.
250
B Upper Extremity
D Lower Extremity
d Mixed

Clinical

Unengaged

Managerial

Behavioral Categories

Figure 3. Time spent in each category by clinical assignment. Stu
dents in upper extremity clinical placements spent more time in
unengaged activities compared with students in lower extremity or
mixed clinical placements.

_

versus 52.60 ± 15.73 minutes) and that advanced students also
spent significantly more time engaged in clinical time (88.15
± 34.16 minutes) than intermediate (42.50 ± 24.12 minutes)
and novice students (41.18 ± 12.15 minutes).
A factorial ANOVA revealed significant differences
among the clinical placements with respect to unengaged
S-232

Athletic training educators generally agree that exposing
students to quality clinical placements is as important as pro
viding them with appropriate classroom instruction. The chal
lenge for contemporary educators is to optimize the produc
tivity of the clinical placement to ensure the learning and
comprehension of educational and clinical competencies rather
than the mere application of skills and behaviors. 18' 19 How
ever, most of the research examining clinical placements in
other allied health care professions has been conducted qual
itatively, providing narrative themes of how students viewed
their clinical-placement experiences rather than providing
quantitative data that identify how students actually used their
time during clinical placements. Our study is the first known
attempt to establish a time-profiling technique to examine stu
dents' use of clinical-placement time and to analyze the be
haviors quantitatively.

Clinical Behaviors

Managerial

Behavior Categories

Instructional

time (F2jl7 = 6.61, P < .05) (Figure 3). With the Bonferroni
critical-value procedure, we found that students assigned to
clinical placements in upper extremity sports spent signifi
cantly more time unengaged (166.33 ± 8.95 minutes) com
pared with students assigned to lower extremity sports (110.90
± 28.76 minutes) and mixed extremity sports (137.68 ± 22.13
minutes). Independent t tests revealed no significant difference
between sex and sport risk with respect to the dependent var
iables.

Allied health care educators have used quantitative variables
to predict examination-performance success. These quantita
tive variables are usually the accumulation of hours instead of
the analysis of clinical skills and behaviors. In one such
study,20 the passing rate was higher for athletic training stu
dents earning approximately 400 clinical-placement hours
above the required 800 hours compared with those meeting
the minimal requirements and those surpassing 1200 clinicalplacement hours. Battersby and Hemmings 12 found that nurs
ing students who accumulated a high number of clinical-place
ment hours did not differ significantly in competency or
clinical-performance levels compared with students accumu
lating a low number of clinical-placement hours. Thus, accu
mulating more or fewer hours than required does not neces
sarily improve examination performance, and the types of
skills and behaviors performed by students during clinical
placements should be the main emphasis of educational pro
grams instead of hour accumulation.
Frequently, athletic training students count hours that ad
dress no apparent athletic training educational skill or behav
ior. Students are often scheduled to arrive 1 hour before ath
letic practice and remain 1 hour after the completion of
practice. Additionally, athletic training students are engaged in
tasks, such as cleaning and restocking, that are not necessarily
geared toward any specific competency achievement. These
unengaged and managerial tasks of clinical placements might
produce students who lack the cognitive and psychomotor
skills necessary for the development of a competent profes
sional. Because unengaged or managerial tasks are part of the
clinical placement, students may be accumulating experiences
that are not necessarily geared for the successful development
of educational or clinical-skill acquisition.
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We found that approximately 59% of the athletic training
students' clinical-placement time was spent in unengaged ac
tivities, such as socialization (discussions or activities not re
lated to athletic training clinical skills or behaviors), waiting,
and moving between practice facilities. If this trend continued
over the course of the student's clinical placement, less than
50% of his or her time would actually be engaged in activities
related to athletic training skills and behaviors. Therefore, only
a fraction of the time provided to students is used to cultivate
and refine their cognitive, psychomotor, and affective compe
tencies. Simply requiring students to meet a minimum number
of clinical-placement hours does not ensure clinical compe
tence and learning over time, especially if these earned hours
are spent in unengaged activities. For this reason, the
NATABOC is eliminating the hour requirement in favor of
more emphasis on the quality and completion of clinical pro
ficiencies during clinical placements and embracing the Na
tional Athletic Trainers' Association Education Committee's
concept of learning over time.
As a result, athletic training educators need to determine if
the remaining 37% of the earned clinical-placement hours
(59% unengaged time + 3.9% managerial time [custodial do
main specifically] = 62.9%) are adequate for professional and
academic success. If not, how does the profession encourage
quality clinical-placement experiences? Future research should
investigate educational and clinical practices and interventions
that facilitate an increase in the amount of time students are
engaged in clinical skills and activities conducive for success
ful academic and clinical learning and achievement.

Clinical Placements
Research examining other allied health care professions has
shown that the time offered to students during clinical place
ments is often used ineffectively. 21 '22 This poor use of time is
most likely reflected by several factors, such as the increase
in faculty workload both in the classroom and in the clinical
setting,23 time spent writing formal assessments rather than
directly interacting with students,22 lack of available or ade
quate equipment and facilities, 18 '24 overcrowding in the clin
ical setting, 18 ' 25 and decreased availability of quality
CISs. 11 '22"24 These factors tend to expose students to clinical
placements devoid of critical feedback, active learning, and
patient and injury variety and to provide inadequate clinical
supervision and instruction. Differences in clinical placements
may occur among National Collegiate Athletic Association
athletic levels and traditional versus nontraditional settings;
however, due to our small sample size, this point is beyond
the scope of this study.
Foster and Leslie26 found that athletic training clinical su
pervisors spent less than half of their time teaching students
in the clinical setting. We found that only 7% of our subjects'
clinical-placement time was spent in instructional activities
with the CIS or peers. This limited time spent in instructional
activities may be the result of CISs who are not professionally
prepared to teach clinically or are unsure of the proper means
to mentor students. In some instances when instruction does
occur in the clinical setting, it is influenced by the strengths
and weaknesses of the CIS. 11 Additionally, demands placed
upon the CIS to care for athletes and patients may limit time
interactions with his or her students, ultimately affecting the
amount of time available to instruct, monitor, test, correct, and
retest students' competency levels. This problem not only

plagues athletic training but also other allied health care pro
fessions. Polifroni et al22 found that 75% of nursing students'
clinical-placement time was unsupervised, reflecting the need
for more clinical supervision and instructional opportunities
between the supervisor and the student.
The fact that students in our study spent so little time with
their CIS was astonishing. Students, particularly those at the
lower levels, require more guidance and encouragement to
gain confidences in their skills. They also need constructive
feedback to ensure that they are "on task" and properly per
forming athletic training clinical competencies within their
ability level. An experienced CIS who is willing to recognize
individual learning styles and who possesses good clinical
skills sets aside time to work with the students and knows that
reflecting on the students' experiences may help to facilitate a
better learning environment. Harris and Naylor23 found that
when clinical supervisors provided direct feedback, instruc
tional activities, and appropriate daily structure, the quality of
the clinical placement increased and led to independent student
learning and autonomy.
Without proper clinical-placement guidance and structure,
students may enter the workforce ill prepared to perform ad
equately. To increase clinical-placement effectiveness, CISs
should schedule time with their students to perform clinical
proficiencies and allow more opportunities for students to in
teract with athletes and patients to practice these proficiencies.
Decreasing the number of students assigned to an individual,
decreasing some of the job responsibilities of the CIS, and
increasing the number of CISs are other suggestions to in
crease student-CIS interaction time. However, with the intro
duction of the approved clinical instructor (ACI), students
should have more opportunity to interact with their CIS to
assess clinical and educational proficiencies and increase their
contact time. Follow-up studies should be conducted to deter
mine whether this is actually occurring.

Academic Standing
Students' academic standing or their initial exposure to the
clinical placement may influence how they react or perform
during their clinical placement. 27'28 We found that advanced
students spent 41% of their time engaged in active learning
compared with intermediate (32%) and novice students (22%).
Additionally, advanced students spent 36% of their time en
gaged in clinical tasks compared with intermediate (18%) and
novice students (17%). Novice athletic training students, sim
ilar to the novice nursing students studied by Neill et al,27 are
sometimes unsure of the roles they are expected to play and
withdraw from active participation to become passive observ
ers. This withdrawal may be a result of differences between
expected and actual roles, or it may be part of the normal
cognitive development. 27 As students begin to develop a cer
tain level of autonomy and confidence and become familiar
with their roles, they can move from passive observers to ac
tive participants during clinical placements. 27 This transition
enables novice students to effectively engage in learning ac
tivities and promotes professional development.

Type of Sport
When examining the types of sports associated with clinical
placements, we found that students assigned to upper extrem
ity sports spent significantly more time unengaged compared
Journal of Athletic Training
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with students assigned to lower extremity sports or in mixed
extremity sports. Students assigned to upper extremity sports
spent 70% of their time in unengaged activities and only 23%
in active learning. In comparison, students assigned to lower
extremity sports spent 48% and 40% of their time in unen
gaged activities and active learning, respectively, while stu
dents assigned to mixed extremity sports spent 57% of their
time unengaged and 29% in active learning. These differences
may be based on the CIS' clinical emphasis or a student's
comfort level with the anatomical structures of the lower ex
tremity versus the upper extremity. Other possible reasons in
clude (1) increased exposure to lower extremity injuries, (2)
season in which different sports are played (more lower ex
tremity sports were in season), (3) classification of sports as
upper, lower, or mixed extremity sport, (4) time of year when
the observations were made, and (5) the clinical-engagement
opportunities of students provided by the CIS.
These differences in the amount of time students are en
gaged in active learning support the idea that variations in
students' clinical placements are necessary to ensure adequate
clinical learning and competency achievement. Assigning stu
dents to a variety of clinical-placement settings allows them
to interact and practice techniques learned in class with a di
verse population and with a different CIS. The challenge for
the CIS is to understand how each student learns by identi
fying his or her learning style and attempting to make a con
scious effort to develop and implement teaching and clinical
strategies and evaluate students based on their learning pref
erence. 29 Therefore, rotating students through different clini
cal-placement settings and clinical supervisors may be more
effective in increasing the amount of time students spend en
gaged in active learning and decreasing the overall amount of
unengaged time. In addition, these rotations might expose stu
dents to sports in which more injuries or certain types of in
juries occur, thereby increasing active learning.

Limitations/Recommendations
Limitations of the present study include a relatively small
sample size, sex biases, and a limited number of direct obser
vation hours of the athletic training students. We also want to
stress that the study is exploratory in nature and relevant only
to the particular institution in question. In addition, the dy
namics of this particular athletic training program may make
it difficult to generalize to other accredited athletic training
programs. However, unless substantial training is conducted to
ensure consistency and reliability in the measurement of stu
dent clinical-placement time, direct determination of signifi
cant meaning using the quantitative measures used in this
study is not readily feasible. Our findings and recommenda
tions are intended to highlight aspects of student clinical place
ments and the need for athletic training educators to assess
their students' use of clinical time relative to the activities
occurring during clinical placements.
Another variable to consider is the likelihood that all the
subjects were not performing their regular or normal daily ac
tivities while being videotaped. To control for Hawthorne ef
fects,30 the subjects were made aware of the nature and im
portance of the study and encouraged to engage in their normal
daily routines while being videotaped. In addition, the videographers attempted to remain at least 6 to 8 feet away from
the subjects while videotaping, taking care not to interfere with
the normal routine of the subject or the clinical-placement set

_
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ting. Upon observation and recording of the data, the project
director only noticed differences in behaviors during off-task
time when several students made comments directly to the
camera, and thus, these behaviors should not have affected the
outcome. Therefore, to limit Hawthorne effects, we suggest
videotaping students for several sessions so they become ac
climated to the camera.
We recommend conducting a nationwide survey of a larger
sample size to determine students' perception of time spent
engaged in the clinical placements and then using this infor
mation to guide educators to enhance students' clinical place
ments. We also recommend conducting a study with students
matched by sex and setting and videotaping students in various
clinical-placement environments and athletic seasons to deter
mine if these variables produce differences in clinical skills,
activities, and behaviors. Additionally, athletic training edu
cators should examine the amount of time CISs are actively
engaged in clinical instruction with athletic training students
during the clinical-field placements. Finally, we recommend
that athletic training educators examine the relationship be
tween the amount of time spent by students engaged in active
learning during their clinical placement and success on the
NATABOC certification exam.
CONCLUSIONS

The question athletic training educators and other profes
sionals need to ask is, "How much time is enough time for
students to develop adequate skills to become competent allied
health care providers?" Although we only examined 79 hours
of student clinical placements, the results clearly indicate that
most of their time was spent in unengaged activities. As ed
ucators, identifying how students' time is managed is undoubt
edly the first step in developing clinical placements that will
maximize student learning and promote professional devel
opment. Examining the use of clinical-placement time may
allow educators to address work-force issues, competency
achievement, quality of clinical hours, and clinical instructors'
and supervisors' management of students' use of time. In ad
dition, videotapes of athletic training students in the clinical
setting can become part of a portfolio assessment to provide
students with constructive feedback of their clinical skills. The
student and the clinical instructor can review the videotapes
periodically to determine the level of skill acquisition and pro
ficiency achievement.
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Objective: To present a method of describing the concept of
"learning over time" with respect to its implementation into an
athletic training education program curriculum.
Background: The formal process of learning over time has
recently been introduced as a required way for athletic training
educational competencies and clinical proficiencies to be deliv
ered and mastered. Learning over time incorporates the docu
mented cognitive, psychomotor, and affective skills associated
with the acquisition, progression, and reflection of information.
This method of academic preparation represents a move away
from a quantitative-based learning module toward a proficiencybased mastery of learning. Little research or documentation can
be found demonstrating either the specificity of this concept or
suggestions for its application.
Description: We present a model for learning over time that
encompasses multiple indicators for assessment in a succes

T

he formal process of learning over time has recently
been introduced to the athletic training profession. In
the academic and clinical settings, learning over time is
primarily associated with psychomotor skills and clinical pro
ficiencies. However, the cognitive and affective domains must
be considered when developing the overall curriculum plan.
Athletic training, similar to many other professions, has always
required the learning of clinical proficiencies. Students practice
these skills many times before final testing. At no time were
the skills and proficiencies taught, tested once, and then for
gotten. What has changed pertaining to learning over time is
that the required proficiencies are presented early in the aca
demic program and formally assessed in a logical progres
sion. 1 Prior planning and the need for documentation of testing
has now become a key component for student learning in the
overall educational process. Our purpose is to define the con
cept of learning over time and how it can be applied to the
athletic training educational setting and to present one model.
Students need to work and learn at their optimal level. This
optimal level is believed to be an accumulation of structured
learning experiences that have greater positive benefits than
merely the number of required clinical hours. Number of hours
accumulated in a clinical setting has little influence on ex
amination performance. 2 Less emphasis should be placed on
the number of hours needed and more on acquiring the knowl
edge, skills, and abilities delineated in the Athletic Training
S-236

sive format. Based on a continuum approach, cognitive, psy
chomotor, and affective characteristics are assessed at differ
ent levels in classroom and clinical environments. Clinical
proficiencies are a common set of entry-level skills that need to
be integrated into the athletic training educational domains. Ob
jective documentation is presented, including the skill break
down of a task and a matrix to identify a timeline of competency
and proficiency delivery.
Clinical Advantages: The advantages of learning over time
pertain to the integration of cognitive knowledge into clinical skill
acquisition. Given the fact that learning over time has been im
plemented as a required concept for athletic training education
programs, this model may serve to assist those program faculty
who have not yet developed, or are in the process of devel
oping, a method of administering this approach to learning.
Key Words: Approved Clinical Instructor (ACI), clinical pro
ficiency, mastery, portfolio, psychomotor skills

Educational Competencies. 2'3 Shifting the emphasis away
from required clinical hours to learning over time prepares
students leaving Commission on Accreditation of Allied
Health Education Programs (CAAHEP)-accredited programs
to be competent to practice in the field of athletic training, as
validated by the National Athletic Trainers' Association Board
of Certification (NATABOC) certification examination and
state regulatory boards.
By definition, learning over time is the documented, contin
uous process of skill acquisition, progression, and student re
flection. 4'5 This concept reinforces the demonstration of a sys
tematic progression through the cognitive, psychomotor, and
affective domains within different educational settings. 5
Learning opportunities may vary from structured classrooms
and laboratory settings to clinical rotations consisting of practicums, internships, and field experiences.
The concept of learning over time is not new. Many edu
cators say that it is part of their curriculum design; however,
little research or documentation can be found relating to how
long or how much practice is needed before learning or mas
tery of a psychomotor skill occurs. The physical education
profession uses mastery learning to develop individual gross
motor skills to some extent. Lettus et al6 referred to the con
cept of learning over time as part of portfolio assessment. In
nursing, clinical portfolio assessments are described as a
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Table 1. Learning-Over-Time Continuum 1
Left
Direct clinical supervision
Initial skill acquisition
Basic task subset

Table 2. Clinical-Education Matrix
Right
Intervention as needed
Mastery
"Big picture"

Level 1:
Level 2:
Level 3:
Level 4:

means to evaluate a student's ability to apply nursing skills
and to look at the decision-making process in the clinical set
ting. However, the authors focused on the use of portfolios,
not learning over time. 6
Learning over time has indirectly been a part of the athletic
training curriculum design for many years. Without using the
actual phrase, "learning over time," the athletic training pro
fession has been using the concept. The former Oral/Practical
(now the Practical portion) of the NATABOC certification ex
amination requires athletic training students to review and be
tested on material that was taught and practiced several months
or years earlier. The implementation of a comprehensive ex
amination such as this could be considered a cumulative as
sessment for learning over time.
Assessment of learning over time is designed around mul
tiple indicators and sources of evidence. 5 These assessment
methods for athletic training students vary from watching their
interactions with patients or athletes, discussing their cases
with them, and requiring them to demonstrate skills in testlike environments to evaluating them by using scenarios that
assess decision-making skills. Assessment includes not only
what they demonstrate but also what they choose not to do or
say. 5 When learning over time, it is important that students
have many opportunities to acquire specific knowledge, skills,
values, and proficiencies. The key to assessing learning over
time is the ability to demonstrate and document a student's
progressive development of skills taught in a closed environ
ment and transferred to the practical application in the clinical
setting. 1
Learning over time is not limited to individual skills and
should not be restricted only to tiers of psychomotor-oriented
tasks. 1 For example, the "big picture" pertaining to the eval
uation of an inversion ankle sprain or the rehabilitation for a
medial collateral ligament injury of the knee is what is ex
pected for mastery of entry-level clinical proficiencies. Clini
cal proficiencies are not a collection of unrelated elements or
skills. Rather, they are a common set of entry-level skills that
need to be integrated into the athletic training educational do
mains.4'5
Houglum and Weidner 1 used the example of learning over
time as a continuum (Table 1). On the far left side of the
continuum, the instructor teaches the individual skills and
monitors the athletic training students' progress very closely.
On the right side of the continuum, the student progresses from
taking the individual skills learned to using them in a mean
ingful way, as expected of an entry-level athletic trainer. At
this end of the spectrum, the Approved Clinical Instructor
(ACI) or the Clinical Instructor (CI) only intervenes as need
ed.' A psychomotor-oriented checklist may be used in the be
ginning stages of mastery of clinical proficiencies; it is located
on the far left of the continuum. These activities on the left
side are helpful in learning and mastering individual skills.
However, students preparing to enter the athletic training pro
fession need their actions to approach the right side of the
continuum for an accurate reflection of optimal proficiency.

Level 5:

Instruction -^ practicing -> monitoring -H> testing -> correcting
Practicing -> monitoring -> retesting -> correcting ->
challenges
Teachable moments -> application of skills and concepts ->
intervention as needed
Increase the challenges -> modify concept or skill to fit the
situation
Student and program assessment, exit interviews, self-re
porting survey

Optimal proficiency is determined by the ACI's perception of
when entry-level standards of the profession are mastered.

Progression: Psychomotor Skills -» Clinical
Proficiencies
Many times, it is difficult for athletic training students to
successfully transfer knowledge gained in the classroom into
the clinical setting. We cannot assume that mastery of psychomotor skills and clinical proficiencies will occur simply
because a student is presented with the material in the class
room. 7 Learning over time needs to be presented in a logical
progression. The process begins with learning, then perform
ing, and finally retaining. The learning of didactic material and
exposing students to clinical-education experiences starts the
process. Once the knowledge and clinical skills are acquired,
the student then progresses through the continuum to the de
velopment of critical-thinking and decision-making skills. 5
Before the progression from classroom knowledge to field
application can begin, the clinical proficiencies must be iden
tified. The proficiencies that are expected for entry into the
athletic training profession can be found in the 1999 edition
of Athletic Training Educational Competencies.^ Each clinical
proficiency comprises an array of psychomotor, cognitive, and
affective components to be broken down into subtasks that will
ultimately form the foundation for a comprehensive proficien
cy. A plan to accomplish this could include the following:
• Break down into subtasks the psychomotor skills and basic
knowledge needed to perform each of the clinical proficien
cies.
• Introduce the psychomotor skills and didactic information
early enough in the educational process to ensure sufficient
time for retention to occur.
• Develop a progressive prerequisite structure for all psychomotor skills and didactic information to ensure students'
readiness for each clinical proficiency.
• Develop objective criteria to demonstrate that each clinical
proficiency has been mastered.
• Design a matrix or blueprint of all clinical proficiencies to
ensure that instruction and testing occur. 5 '7-8

Program Matrix or Institutional Planning
After the key subtasks of the clinical proficiencies are ad
dressed, a program matrix or institutional plan can then be
developed and put into practice. Developing a matrix of clin
ical proficiencies and their subsets aids educators by providing
a road map or blueprint to mastery.7 An example of this blue
print consists of 5 distinct levels (Table 2).
First Level. The first level of the matrix is the introduction
and demonstration of the basic skills and concepts by the in-
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Table 3. Sample Psychomotor-Skills and Clinical-Proficiencies Matrix Worksheet4'8
.
Psychomotor
Skill or Clinical
Proficiency
Level

Classroom

Laboratory

1

1

Laboratory
Testing

Practicum

12/4

Practicum
Testing

Clinical
Rotations
(structured)

Teachable
Moment
(unstructured)

Mock
Examinations

SelfReporting
Examination,
Survey

2/4

2/3

3/4

5

5

.

Ankle: palpation
Wound care
Knee rehabilitation:
functional skills
Cranial-nerve
assessment

structor in a controlled environment (eg, classroom or labo
ratory setting) (Table 3). At this stage in the learning process,
it is very important that these concepts and psychomotor skills
are learned and practiced correctly. Instruction may be aided
by the use of textbooks, videos, and interactive software. A
variety of teaching and learning methods should be considered
at this point. As noted by Brower et al,9 athletic training stu
dents learn in a variety of ways and at different paces. 3 They
also need ample practice time and monitoring by a trained eye.
The collaboration of students in small groups or with a partner
may be helpful in stimulating early discussions pertaining to
the greater understanding of the overall concepts. The use of
a peer-review system may also be helpful in forcing students
to practice psychomotor skills before formal objective testing
by the ACI. An instructor must create multiple opportunities
for practice (eg, class time, open laboratory time, and clinicalrotation down time). Opportunities to practice recently pre
sented skills are essential for learning. 7
Second Level. The second level of the matrix reinforces
learning that has occurred earlier in a controlled environment.
In most cases, athletic training concepts and psychomotor
skills are not introduced during this level: prior learning is
reinforced. Reinforcement may occur in a structured practicum
within the clinical setting or in an isolated practicum class. As
an example, this level may have very specific psychomotor
skills associated with it in order to build on future clinical
proficiencies.
In addition to the ACI's testing of individual psychomotor
skills as part of a practicum requirement, follow-up with spe
cific corrections and constructive interaction with the student
is important during the second level.5 Retesting and increasing
the challenges of the tasks by using scenarios and case studies
and expecting progression to a higher level of learning is key.
A disadvantage of this level is that the practice and evaluation
are still in a closed environment with healthy subjects. In other
words, true abnormalities and instabilities and actual pain per
ceptions may be difficult to accurately assess.
Third Level. The third level in the development of the ma
trix revolves around the teachable moment. At this level, it is
difficult to document the point when specific, desired out
comes have occurred or even whether the opportunity arises.
However, with respect to learning over time, this level is very
important in bringing individual skills and concepts from the
classroom that have been formally evaluated by the ACI to
S-238

the clinical environment. As students are given more clinical
responsibilities with regard to evaluation, rehabilitation, and
treatment of athletic injuries, the ACI and CI must allow stu
dent learning to move from the left side to the right side of
the learning-over-time continuum (Table 1). For the mastery
of psychomotor skills and clinical proficiencies, the third level
deals more with confidence building and the application of
knowledge than with providing the student with opportunities
to practice or having specific clinical skills assessed. 7 This
level of learning over time is perhaps the most important in
terms of affective and cognitive learning for the athletic train
ing student. Many times, this stage is a student's first exposure
to a positive sign or a patient's reaction to a truly painful
stimulus. It is important to note that when specific tasks are
performed incorrectly, immediate intervention and feedback
should be given.7 The ability of the student to not only per
form a psychomotor skill, such as the empty-can test, but also
to interpret findings related to pain, weakness, and functional
limitations truly indicates the student's progress toward the
right side of the continuum.
Fourth Level. To maintain appropriate documentation of all
clinical proficiencies, the setting for part of the fourth level of
the matrix takes place in a structured environment. Psychomotor skills and clinical proficiencies learned and practiced in
the earlier levels of the athletic training educational program
are used. This level of learning over time involves the sce
nario-based testing of individual skills and proficiencies. Test
ing is designed to increase the clinical challenges encountered
by the students. Individual psychomotor skill sets, case studies,
and structured progressions are developed so that students
must apply prior learning, modifying previously learned con
cepts and skills to fit a given situation. Ideally, some of the
assessment and documentation occurs as part of the clinical
experience when actual injury and abnormal conditions pre
sent themselves on a daily basis. However, due to the lack of
uniformity in injury incidence and the different abnormalities
students see in their clinical-education experiences, portions of
the assessment of proficiencies not occurring naturally during
clinical rotations need to be performed in a controlled and
structured environment.
Fifth Level. The final level is based on assessment and stu
dent feedback. Feedback is gathered by student and program
assessment, exit interviews, and a self-reporting survey. The
self-reporting survey (Table 4) may be included as part of the
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Table 4. Sample Self-Reporting Survey
Examples:
Clinical evaluations
Unconscious athlete
Elbow

1.
2.

Taping Wrapping Special Padding Bracing
Wrist
Therapeutic modalities
Hydrotherapy
Thermotherapy
Cryotherapy

7

a

9

Theory
11
13

Application
1?

m

14

Scoring: 5/A indicates extremely confident with this skill or concept; 4/B, confident; 3/C, confident but needs practice; 2/D, not totally confident;
and 1/E, very little confidence.
Table 5. Clinical Proficiencies and Psychomotor Skills Matrix4'8
Curriculum Phase
Junior Year

Preprofessional Phase
Courses

Practicum
Ex.
AT291
Clinical

Level 2
Courses

Level 2
Practicum

Senior Year

Level 3
Courses

Ex.
AT392
Clinical

Level 3
Practicum
Ex.
AT393
Clinical

Level 4
Courses

Level 4
Practicum

Level 5
Courses

Ex.
AT494
Clinical

Level 5
Practicum
Ex.
AT495
Clinical

Clinical
proficiencies,
"big picture"
Individual
psychomotor
skills

senior's exit interview. This component of the fifth level is a
discussion of the student's strengths and concerns. These con
cerns should lead to an action plan. The fifth level is the cul
mination of a senior-level practicum, final assessment exami
nations (written and practical), and evaluations from each
student's final clinical rotation.

Evaluation and Documentation
Before formal documentation of clinical proficiencies can
occur, planning is needed to ensure that individual skills and
all clinical proficiencies are given the proper emphasis and
time needed to demonstrate learning over time. Table 5 is an
example of a basic matrix that allows for mapping of clinical
proficiencies and the individual psychomotor skills needed to
master the proficiency. This visual reference serves as a writ
ten document to help ensure that all skills and proficiencies
are addressed and the proper sequencing has occurred.
At the end of a student's educational experience, a portfolio
is a common method of documenting that learning over time
has occurred in respect to clinical proficiencies. This portfolio
is built upon throughout the athletic training student's entire
educational experience. Sample contents of a student portfolio
may consist of the following items5'7 :
1. Psychomotor Skills Assessments
a. Individual skills check sheets
b. Clinical-education-practicum packets: inservices
attended and clinical requirements met

2. Evaluation of Clinical Proficiencies
a. Rehabilitation laboratory tests
b. Evaluation laboratory tests
c. Therapeutic modalities laboratory tests
d. Self-reporting survey
e. Exit interview
3. Reviews of Affective Clinical Traits
a. Journals
b. Clinical instructors' evaluations (midterm and final)
4. Written Examination Results
5. Assessment Examination Results
a. Mock examinations (written)
b. Mock examinations (practical)
6. Case Studies
7. Projects Completed
a. Rehabilitation design and budget
b. Athletic training facility design and budget
c. Poster presentation
8. Research Papers: Critical analysis of special tests and
published manuscript
9. Videos
10. Computer Simulations
1 1 . Capstone Project: Senior Presentation
CONCLUSIONS

Learning over time, in relationship to clinical proficiencies,
should focus on the "big picture." Individual psychomotor
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skills are important for all athletic trainers; however, what is
needed by students to become entry-level athletic trainers
should not be forgotten. Students must be able to evaluate a
head injury, treat an acute injury, and design a rehabilitation
program for the shoulder. The big picture is not based upon
skills alone. It incorporates many specific psychomotor, cogni
tive, and affective competencies into meaningful clinical out
comes. Mastery of clinical proficiencies enables the student to
select, administer, and interpret results. Houglum and Weidner 1
stated that learning over time involves the entire patient, not
just the injury itself. This process is a systems model, not a
block of isolated, unrelated sets of activities.' The entire picture
needs to be seen, as opposed to an isolated injury away from
the person and the situation. We present a model of how learn
ing over time can be incorporated into the athletic training ed
ucation program. Other models must include a similar compre
hensive approach with a logical progression to ensure mastery
of educational objectives and clinical proficiencies over time.
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Objectives: To assess the type and amount of clinical su
pervision athletic training students received during clinical ed
ucation.
Design and Setting: An online survey was conducted with
a questionnaire developed specifically for this study.
Subjects: Head athletic trainers from National Collegiate Ath
letic Association Division I (28), Division II (34), and Division III
institutions (30). Thirty-four represented Commission on the Ac
creditation of Allied Health Education Programs-accredited ath
letic training education programs, 20 represented athletic train
ing programs in Joint Review Commission on Athletic Training
candidacy, and 35 offered the internship route.
Measurements: Descriptive statistics were computed. Three
sets of chi-square analyses were completed to assess associ
ations among athletic training students with first-responder
qualifications, program and institution characteristics, certified
athletic trainer medical coverage of moderate- and increasedrisk sports, and clinical supervision. A trend analysis of stu
dents' class standing and time spent in different types of clinical
supervision was also completed. The alpha level was set at <
.05.

A

thletic training students need clinical experiences that
include the appropriate type and amount of clinical
supervision. Athletic training education programs ac
credited through the Commission on the Accreditation of Al
lied Health Education Programs (CAAHEP) are subject to
strict adherence to standards and guidelines, including types
of clinical supervision. 1 Although both clinical-education ex
perience and field experience are parts of clinical education, 2
clinical instructors must recognize a definite distinction. Clin
ical-education experience applies to the instruction and eval
uation of clinical proficiencies under the direct supervision of
an approved clinical instructor (ACI). 2 This requires constant
visual and auditory interaction between the student and ACI.
Field experience, on the other hand, applies to the application
and practice of clinical proficiencies in the clinical environ
ment under the supervision of a clinical instructor. This re
quires daily personal and verbal contact at the site of super
vision between the athletic training student and the clinical
instructor. The clinical instructor must be physically present to
intervene on behalf of the athlete or patient in both types of

Results: Most of the athletic training students (83.7%), par
ticularly in accredited programs, had first-responder qualifica
tions. More than half of the head athletic trainers (59.8%) indi
cated that athletic training students were authorized to provide
medical care coverage without supervision. A minimal amount
of medical care coverage of moderate- and increased-risk
sports was unsupervised. No significant difference between the
size of the education or athletic program and type and amount
of clinical supervision was noted. Freshman athletic training stu
dents spent more time in direct clinical supervision and less
time in unsupervised experience, but the opposite was true for
senior students.
Conclusions: Athletic training students are being utilized be
yond appropriate clinical supervision and the scope of clinical
education. Future research should employ methods using nonparticipant observation of clinical instructors' supervision of stu
dents as well as students' own perceptions of their clinical su
pervision.
Key Words: clinical education, clinical experience, field ex
perience, clinical instruction

supervision. Students who are unsupervised are restricted to
first-responder activities.
Athletic training education programs have the responsibility
to provide the proper clinical supervision so that athletic train
ing students can obtain an appropriate clinical education and
meet National Athletic Trainers' Association Board of Certi
fication (NATABOC) certification requirements. Previous re
search3 assessing the supervisors' and students' perceptions of
the quality of athletic training supervision via the internship
route versus the National Athletic Trainers' Association
(NATA)-approved/CAAHEP-accredited athletic training edu
cation program revealed few differences in how students rated
their supervisors. Other research4 has revealed that supervising
athletic trainers' behaviors can positively or negatively affect
the professional growth and development of students.
Clinical-supervision guidelines today represent a shift in
how athletic training students complete their clinical educa
tion. Unsupervised students may not perform the services that
only a certified athletic trainer (ATC) should provide. 5 The
student should not make decisions regarding injuries without
having a thorough knowledge base or sufficient experience to
Journal of Athletic Training
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deal with such injuries. Athletic training students in many clinical education (ie, number of athletic training students cer
places are still regarded as part of the athletic training staff. 5 tified in cardiopulmonary resuscitation [CPR] and first aid and
In the new guidelines, students must be placed in learning educated on disease transmission; percentage of time students
situations, not positions of responsibility. To amplify this sit spent in clinical supervision, supervised field experience, and
uation, an NATA task force recently developed recommenda unsupervised experience per NATA Education Council defi
tions for appropriate medical care coverage for intercollegiate nitions). The third section concerned ATC health care cover
athletics/1 Consistent with CAAHEP standards and guidelines' age (ie, team practices, home athletic events, and team travel
and the NATABOC requirements,7 the task force recommend for specific moderate- and increased-risk sports). Content va
ed that athletic training students not be considered or used as lidity was established through committee review. We con
substitutes for ATCs or other equally qualified health care pro ducted a pilot study of the instrument with 8 ATCs to further
fessionals in the medical care of student-athletes.
validate its content and make sure that its presentation was
The purpose of our study was to assess the type and amount clear and the computer software program was operating cor
of clinical supervision athletic training students received dur rectly. Revisions of the instrument were made accordingly.
ing clinical education. An additional purpose was to determine Because data analyses focused on single items that addressed
the extent to which athletic training students are used beyond single concepts, internal consistency measures were not
the scope of clinical education (ie, providing medical care ser deemed appropriate.
vices). The results of this study may assist clinical education
coordinators, athletic training clinical instructors and staff, and
athletic department administrators in becoming more aware of Procedures
the clinical supervision currently being provided for athletic
We received institutional review board approval before con
training students at colleges and universities. With this infor ducting this study. A cover letter, which explained the purpose
mation, clinical education for athletic training students may of and the need for the research project, was e-mailed to the
become more appropriately designed and supervised.
selected head ATCs. The subjects were free to assign a more
The following research questions were addressed in this informed designee to complete the survey. The respondents
study:
were instructed to e-mail the researchers back if they were
willing
to participate in the study. The uniform resource lo
1. Is there a difference in the athletic training clinical-educa
cator
(URL)
address to complete the survey online was re
tion supervision of athletic training students at National
turned
to
those
head ATCs. We followed up with all nonreCollegiate Athletic Association (NCAA) Division I, II, and
spondents.
III institutions?
2. Is there a difference in the athletic training clinical-educa
tion supervision at CAAHEP-accredited and Joint Review Data Analysis
Commission on Athletic Training (JRC-AT) candidacy pro
Data analyses consisted of descriptive statistics, trend anal
grams or institutions that offer the internship route?
ysis,
and nonparametric Pearson chi square. Frequencies and
3. Are head ATCs distinguishing among direct supervision of
percentages
were calculated for each question. Not all ques
clinical-education experiences, supervision of field experi
tions
had
responses;
therefore, data analyses were based on
ences, and unsupervised experiences?
the
responses
for
that
particular question. Chi-square analyses
4. Are athletic training students receiving the appropriate type
were completed to examine associations in the responses to
and amount of supervision during clinical education?
5. Are athletic training students being misused to help meet questions in section 2 of the instrument (eg, number of athletic
the recommended athletic medical care coverage guidelines training students certified in CPR and first aid and educated
on disease transmission; amount of direct clinical supervision,
established by the NATA task force?
supervised field experience, and unsupervised experience) and
the type or status of the athletic training education program,
the NCAA division affiliation, and whether the institution had
METHODS
football. Responses to the demographic questions from section
1 of the instrument (eg, number of ATCs, number of studentSubjects
athletes, number of sports, number of athletic training stu
Subjects consisted of a stratified sample of 261 head ATCs dents) were divided into quartiles according to the distribution.
representing National Collegiate Athletic Association Division Differences between the upper and lower quartiles of these
I (107 ATCs), II (64 ATCs), and III (90 ATCs) institutions. responses and the questions in section 2 of the instrument were
This listing was obtained from National Collegiate Directories, analyzed. Chi-square analyses were also completed to explore
Inc (Cleveland, OH), and provided the e-mail and postal ser associations among section 3 questions regarding ATCs' re
sponse to moderate- and increased-risk sports within 4 minutes
vice addresses of every NCAA head ATC.
and the NCAA division affiliation and status of the athletic
training education program. A trend analysis was performed
Instrumentation
to reveal the mean percentage of time freshman, sophomore,
We designed a 21 -item online survey instrument containing junior, and senior athletic training students spent in direct clin
closed-ended questions for the specific research questions in ical supervision, supervised field experience, and unsupervised
this study. The instrument consisted of 3 sections. The first experience. For this trend analysis, the Mauchly test of sphe
section concerned education program and athletic program de ricity was used to determine a violation within the data, and
mographics (ie, status of the athletic training program, number the correction factor, the Huynh-Feldt test, was used in the
of athletes, number of sports, number of athletic training stu event of a violation. The alpha level was set at .05. The target
dents). The second section concerned athletic training student sample size of respondents from each of the NCAA division
S-242
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Table 1. Demographic Data*
Variable

Frequency

Percentage

Coverage for strength and conditioning workout
Individual skill session
Informal summer workouts
Home athletic events
Team practices
All coverage during team travel

NCAA Division (n = 92)
I
II
III

28
34
30

30.4
37.0
32.6

34
20
35

38.2
22.5
39.3

25
34
19
9
3
2
1

26.8
36.6
20.4
9.7
3.2
2.2
1.1

Status of program (n = 89)
Accredited
Candidacy
Internship
Number of staff ATCs (n = 93)
1-2
3-4
5-7
8-10
11-12
13-14
15 +

Number of athletic training students (n = 92)
1-10
33
29
11-20
20
21-30
31-40
9
40 +
1
Number of sports (n = 93)
1-10
11-15
16-20
21-25
26 +

4.3
40.9
34.4
15.0
5.4

5
31
33
16
6
1
1

5.4
33.3
35.5
17.2
6.4
1.1
1.1

66
27

71.0
29.0

Athletic Training Student Clinical Education

Football (n = 93)
Yes
No

(39.2)
(35.1)
(17.6)
(5.4)
(73.0)
(68.9)

Academic institutions from all areas of the United States were
represented, of which 28 (30.4%) were Division I, 34 (37.0%)
were Division II, and 30 (32.6%) were Division III. One re
spondent did not report the NCAA division and was not in
cluded in data analyses relative to NCAA division. Regarding
the type or status of the athletic training education program,
34 (38.2%) were accredited athletic training education pro
grams, 20 (22.5%) were in JRC-AT candidacy, and 35 (39.3%)
offered the internship route. Four respondents did not report
the type or status of their athletic training education program
and were not included in data analyses relative to type or status
of education program. Demographic characteristics of the re
spondents are seen in Table 1.

Number of athletes (n = 93)
0-150
151-300
301-450
451-600
601-750
751-900
901 +

29
26
13
4
54
51

*Values are number (percentage).

35.9
31.5
21.7
9.8
1.1

4
38
32
14
5

Table 3. Reported Student Activities Allowed by Head Athletic
Trainers Who Authorize Unsupervised Experience*

* NCAA indicates National Collegiate Athletic Association; ATCs, certi
fied athletic trainers.

affiliations was 30, which yields a power of .92 for detecting
a large effect. The Statistical Package for the Social Sciences
(version 10.1, SPSS, Inc, Chicago, IL) was used to analyze
the data.
RESULTS

Demographics
A total of 93 NCAA Division I, II, and III head athletic
trainers responded to the survey, for a response rate of 35.6%.

Seventy-seven (83.7%) of the head ATCs indicated that
their athletic training students were CPR certified, first-aid cer
tified, and educated in the prevention of disease transmission.
Of the 16 head ATCs (16.3%) who indicated that their athletic
training students did not possess all 3 qualifications, 9 (56.3%)
reported that 20% or fewer of their students did not have all
3 qualifications, 4 (25%) reported that 21% to 40% of their
students did not possess all 3 qualifications, and 3 (18.8%)
reported that 41% or more of their athletic training students
did not possess all 3 qualifications. In the programs and in
ternship routes in which students did not possess all of these
first-responder qualifications, 15 (100%) of the head ATCs in
dicated that fewer than 20% of those students were permitted
to cover team practices, and 14 (87.5%) indicated that fewer
than 20% of those students without all 3 qualifications were
permitted to cover athletic events without the direct supervi
sion of an ATC. Fifty-five (59.8%) of the head ATCs indicated
that athletic training students were permitted to provide med
ical care and athletic training duties (eg, modalities, rehabili
tation) without the direct clinical supervision of an ATC (Table
2). Sixty (65.2%) of the head athletic trainers indicated that
they allowed athletic training students to cover athletic events
and practices as supervised field experience. Thirty-two
(34.8%) head ATCs indicated that they do not allow athletic
training students to have experiences with athletic events and
practices without direct clinical supervision (Table 3). Twentyseven (29.3%) of the head ATCs indicated that state practices
limited the health care athletic training students can provide
without direct clinical supervision or clinical supervision.

Table 2. Head Athletic Trainers Reporting Student Time Spent in Unsupervised Activities and Supervised Field Experiences*

Unsupervised activities beyond first-responder role
Supervised field experience

<20%

21-40%

41-60%

61-80%

81-100%

10 (17.2)
29 (48.3)

7(12.1)
11 (18.3)

2 (3.4)
16 (26.7)

19 (32.8)
4 (6.7)

20 (34.5)
0(0)

*Values are number (percentage).
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training education programs were more likely to possess these
qualifications, and more athletic training students in the in
ternship route did not possess these qualifications (X 22 =
11.20, P = .004). A significant association was noted between
the NCAA division affiliation and whether athletic training
students covered individual skill sessions and informal sum
mer workouts unsupervised. Division I head ATCs more often
allowed athletic training students to cover individual skill ses
sions (X 22 — 14.41, P = .001) and informal summer workouts
unsupervised (X 22 = 6.18, P = .04). No significant associa
tion was shown among the type or status of the education
program, number of ATCs on staff and number of studentathletes, number of sports, and number of athletic training stu
dents and the type and amount of clinical supervision.
A decreasing linear trend was found through class standing
with respect to the percentage of time spent in direct clinical
supervision (Fj 71 = 16.61, P — .001). As seen in the Figure,
quadratic trends were identified with respect to the amount of
time in supervised field experience (F 1>67 = 10.04, P = .002)
and unsupervised experience (Fj 62 = 12.02, P = .001) (Table
4).

80
= 60
01 40

0>

2

I
s.

20

Freshman

Junior

Sophomore

Senior

Class
Percentage of time athletic training students spent in direct su
pervision, supervised field experience, and unsupervised experi
ence. • = Direct clinical supervision; • = Supervised field ex
perience; A = Unsupervised experience.
Table 4. Mean Percentage of Time Spent in Supervised and
Unsupervised Activities
Direct Clinical
Supervision

Supervised Field
Experience

Unsupervised
Experience

64.1
60.4
53.3
46.0

20.08
33.9
33.2
30.8

5.0
7.3
13.7
21.6

Freshmen
Sophomores
Juniors
Seniors

Certified Athletic Trainer Medical Care Coverage
Certified athletic trainer coverage for team practices, home
athletic events, and team travel varied by sport. An ATC most
often covered home athletic events for both the moderate- and
increased-risk sports (Tables 5 and 6). 6
Seventy-five of the head ATCs (84.3%) indicated that if an
ATC was not physically present during the practices or games,
one would be able to respond to 81% to 100% of the mod
erate-risk sports within 4 minutes. Seven (7.9%) indicated that
an ATC would be able to respond within 4 minutes to 61 % to
80% of the moderate-risk sports, and 7 (8.8%) indicated that
an ATC could respond to less than 60% of the moderate-risk
sports. Regarding increased-risk sports, 76 of the head ATCs
(81.7%) indicated that if an ATC was not physically present
during the practices or games, one would be able to respond
to 81% to 100% of the increased-risk sports within 4 minutes.
Five (5.9%) indicated that an ATC would be able to respond
within 4 minutes for 61% to 80% of the increased-risk sports
and 4 (4.7%) to less than 60% of the increased-risk sports.
Chi-square analyses revealed that athletic training education
programs that are accredited or in candidacy were more likely
to respond to 81% to 100% of the moderate-risk sports within

Thirty-eight (41.3%) indicated that there were no state prac
tices that limit the health care athletic training students can
provide, and 27 (29.3%) were unsure about their state laws
regarding the health care coverage athletic training students
can provide.
Chi-square analyses revealed an association between insti
tutions that have football and whether or not they allow ath
letic training students to cover home athletic events unsuper
vised. Those institutions that have football were less likely to
have athletic training students unsupervised for home athletic
event coverage (X2 j = 4.15, P = .04).
Chi-square analyses revealed a significant association be
tween the type or status of the athletic training education pro
gram and whether the athletic training students were CPR and
first-aid certified and educated on the prevention of disease
transmission. Athletic training students at accredited athletic
Table 5. Certified Athletic Trainer Coverage of Moderate-Risk Sports*
Sport
Baseball
Women's basketball
Cross-country
Field hockey
Women's ice hockey
Women's lacrosse
Women's soccer
Swimming and diving
Tennis
Indoor track
Outdoor track
Women's volleyball
Water polo

Frequency
(n = 93)
81
93
86
16
9
17
82
46
83
64
71
87
4

(87.1)
(100.0)
(92.5)
(17.2)
(9.7)
(18.3)
(88.2)
(49.5)
(89.2)
(68.8)
(76.3)
(93.5)
(4.3)

Team Practice
48
71
5
9
8
11
48
3
4
14
19
46
0

(59.3)
(76.3)
(5.8)
(56.3)
(88.9)
(64.7)
(58.4)
(6.5)
(4.8)
(21.9)
(26.8)
(52.9)

*Values are number (percentage).
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Home Events
79
93
71
15
9
17
80
42
46
44
60
82
2

(97.5)
(100.0)
(82.6)
(93.8)
(100.0)
(100.0)
(97.6)
(91 .3)
(55.4)
(68.8)
(84.5)
(9.4)
(50.0)

Athletic
Team Travel
23 (28.4)
53 (57.0)
5 (5.81)
5 (31.3)
6 (66.7)
5 (29.41)
31 (37.8)
2 (4.4)
2 (2.4)
7(10.9)
8(11.3)
23 (26.4)
0

Table 6. Certified Athletic Trainer Coverage for Increased-Risk Sports*
Sport
Men's basketball
Cheerleading
Football
Gymnastics
Men's ice hockey
Men's lacrosse
Skiing
Men's soccer
Wrestling

Frequency
(n - 93)
93
61
66
12
12
12
3

(100.0)
(65.6)
(71.0)
(12.9)
(12.9)
(12.9)
(3.2)

64 (68.8)
22 (23.7)

Team Practice
72 (77.4)
5 (82.0)
64 (97.0)
8
12
11
0
42
13

(66.7)
(100.0)
(97.1)
(65.6)
(59.1)

Home Events
93
41
66
12
13
12
2
64
21

(100.0)
(67.2)
(100.0)
(100.0)
(100.0)
(100.0)
(66.7)
(100.0)
(95.5)

Athletic
Team Travel
52 (55.9)
7(11.5)
65 (98.5)
7 (58.3)
9 (75.0)
5(41.7)
0
21 (32.8)
6 (27.3)

*Values are number (percentage).

4 minutes or less, compared with the internship route (X28 =
16.11, P = .04). There was no difference regarding increasedrisk sports.
DISCUSSION

Our results suggest that athletic training students are receiv
ing the same type and amount of clinical supervision, no mat
ter the NCAA division affiliation or the status of the athletic
training education program at the institution. However, we
could only generally determine the appropriateness of clinical
education through the type and amount of clinical supervision.
Accredited and nonaccredited institutions apparently provide
the same supervision, but the quality of that supervision in
which there is a "student" and "instructor" relationship was
not determined. For example, ATCs at accredited institutions
may provide more instruction during clinical supervision than
those at nonaccredited institutions.
One would expect to find that athletic training students in
the freshman class received more direct clinical supervision
than those students in the senior class. One would also expect
to find that students in the senior class were given more time
in supervised field experience than freshmen. As the education
of athletic training students progresses from their freshman to
senior years, they acquire more knowledge through the athletic
training curriculum and more skills through the clinical ex
periences. Our results support these notions. Freshman and
sophomore athletic training students completed more directly
supervised clinical-education experiences. Junior and senior
athletic training students more often completed field experi
ences that were less supervised, likely because of their addi
tional knowledge and experience. Head ATCs reported that
unsupervised experiences were more often completed by ju
nior and senior athletic training students. Previous research4
indicates, however, that the unavailability of the supervisor
leads to missed learning opportunities for students. Students
need frequent feedback on their clinical performance and want
to be included more often in the application of clinical skills.
Certainly anything beyond first-responder duties during un
supervised experiences is never appropriate with regard to
clinical education.' Rather high percentages of head ATCs in
dicated that some of their athletic training students were un
supervised during practices (73.0%) and during out-of-town
travel with a team (68.9%). It is extremely important that these
students complete first-responder duties only. Although all but
1 head ATC indicated that their athletic training students were
not permitted to be unsupervised without first-responder qual
ifications, most (59.8%) permitted these students to provide

athletic training responsibilities (eg, modalities, rehabilitation)
without supervision.
Consistent ATC monitoring of injury records, update re
ports, etc, completed by these students becomes particularly
imperative. As a class, freshmen spent an average of 5.0%
(SD = 14.3) of their time in unsupervised experiences; soph
omores, 7.3% (SD = 10.0); juniors, 13.7% (SD = 13.8); and
seniors, 21.6% (SD = 21.6). We feel that head ATCs are dis
tinguishing among direct clinical supervision, supervised field
experience, and unsupervised experience. However, athletic
training students completing unsupervised experience are not
receiving appropriate clinical education. 1 -7 Certainly, though,
until athletic department athletic training staffs are large
enough, appropriate supervision of athletic training students in
the college and university clinical setting will be difficult. The
only way to correct this situation is to either increase the num
ber of ATCs on staff who function as clinical instructors or
reduce the number of athletic training students in clinical ed
ucation. Furthermore, because nearly one third of the head
ATCs (29.3%) were not familiar with the athletic training prac
tice acts in their states, it would behoove them to learn this
information because they may be in violation of the law re
garding those students who are completing unsupervised ex
periences.
A nonparticipant observation study 8 regarding supervision
of baccalaureate nursing students also demonstrated that clin
ical supervision needs improvement. Researchers studied in
fluences on student learning at the clinical site and observed
that 75% of student time in the clinical-practicum experience
was unsupervised. The researchers drew several conclusions:
1. Learning that occurred in clinical-practicum courses was
largely unguided.
2. Students provided a service to the clinical agency (albeit a
small one) and received scanty input from staff in return.
3. Without the support of staff, clinical instructors must focus
more attention on the needs of patients and less on students.
4. Responsibility for patient care in several areas of the insti
tution (with little day-to-day continuity) constituted ques
tionably safe practice.
5. When student time is devoted to the independent provision
of patient care, the opportunity to observe expert nursing
practice is limited.
6. Time is not the equivalent of quality education in a clinicalpracticum course.
These same problems are certainly known to confront ath
letic training students and educators alike. In another study,9
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the views of students at a school of physiotherapy regarding
clinical experiences were collected using qualitative approach
es such as diaries, interviews, and questionnaires. The moti
vation and enthusiasm of the students were shown to be de
creased or enhanced through the feedback they received and
depended on whether the focus was on education rather than
on service. There was resentment among the students about
placements that they perceived as just using them to reduce
patient waiting lists. During these placements, the staff did not
have enough time to arrange a suitable learning environment
for students. In these situations, they became "another pair of
hands." Students were often treated as junior members of
staff, and there was little, if any, time available for critical
reflection. Students therefore became bored and concentrated
on the process of "getting the job done," developing strategies
to get them through the day. For example, they realized that
regularly discharging patients would be judged as getting the
work done; therefore, they would be seen in a more favorable
light by the clinical educator. The danger in this situation is
that students may learn to "fit in" to whatever seems to be
expedient at the time and meet the expectations of those with
whom they work, especially those in authority. Throughout the
diaries, interviews, and questionnaires, the underlying need of
the students to know how well they were doing was evident.
Students learn not only from their mistakes but also from their
successes, so long as they know when they are successful. 10
Some clinical educators in this case study were unable to
give the right quantity or quality of feedback, which is re
ported to be one of the main reasons that adult learning fails. 10
In placements in which students felt the organization was poor
or they received little supervision or feedback, their perception
of the value of the clinical experience was mainly that of pro
fessional service. However, during this service time, students
are socialized into the profession in which they acquire the
group's values and attitudes, interests, skills, and knowledge. 11
Although socialization is an important aspect of professional
development, it may not be directed toward the student's learn
ing and understanding. 12 Without the appropriate clinical su
pervision, such as that identified in this study, athletic training
[.students may also sometimes feel that they are being socialized
into the profession rather than receiving clinical instruction.
Although our results revealed gaps in the students' clinical
supervision required in athletic training educational programs
accredited by CAAHEP,' students overall were not being mis
used to comply with the current recommended medical care
coverage guidelines established by the NATA task force. 6 It
appears that students in the CAAHEP-accredited programs
were not having to take the lead role in meeting the health
care needs of athletes. The task force recommendations stated
that sports with moderate risk should have an ATC on site or
able to respond to the site of the athletic event or practice
within 4 minutes; sports with increased risk should have an
ATC physically present at all times. 6' 13 Head ATCs reported
that athletic training students were providing small amounts of
unsupervised coverage in both of these situations (less than
8.0% and 5.0%, respectively). Certainly the clinical education
of athletic training students should not be compromised to pro
vide medical coverage. If an athletic training student is at a
moderate-risk sport practice without supervision and an ATC
is unable to respond to an emergency at that practice within 4
minutes, the athletic training student may be put in a situation
that he or she is unable to handle and, consequently, put the
welfare and well-being of the injured student-athlete in jeop
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ardy. The outcome could have negative ramifications for both
the athletic training education program and the athletic de
partment. Curiously, accredited athletic training programs and
those in candidacy were more likely to respond to the mod
erate-risk sports within 4 minutes or less, compared with the
internship route. Also, those institutions with football pro
grams were less likely to have athletic training students un
supervised for home athletic-event coverage. However, athletic
training students in Division I institutions covered informal
summer workouts and individual skill sessions without clinical
supervision more often than the other NCAA divisions. This
may be due to the longer skill-instruction sessions and nontraditional seasons that are more common in Division I uni
versities. Nonetheless, the results do suggest that Division I
institutions are more likely to misuse athletic training students
during their clinical education in order to provide this cover
age.
The internship route has been viewed as the weak link in
professional preparation in athletic training and has impeded
licensure efforts needed to protect the profession and the pub
lic those athletic trainers serve. 14 Accreditation is considered
the gold standard and is consistent with other allied health care
preparation programs. Accreditation is believed to lead to a
consistency in the level of instruction, which results in a higher
standard of professional care. 14"16 Our results revealed that
athletic training students at accredited athletic training educa
tion programs were more likely to possess CPR certification,
first-aid certification, and education on the prevention of dis
ease transmission compared with athletic training students in
the internship route. As these results attest, the accredited pro
grams offered more clinical-education opportunities, expecta
tions, or requirements in terms of CPR and first-aid certifica
tions and education on the prevention of disease transmission
for athletic training students. Therefore, the athletic training
students in these education programs are more appropriately
trained to apply the skills of a first responder. These skills are
particularly important during periods of reduced clinical su
pervision and for professional-preparation experience.
Our findings should be interpreted cautiously. It is plausible
that the head ATCs responded to the questions the way they
were "supposed to," rather than providing valid information
about the supervision of their athletic training students. Head
ATCs may be supervising one way but responding to the ques
tionnaire another way. This may result from their awareness
of the important requirements today regarding supervision dur
ing clinical education. They may be reporting what is expected
rather than how they actually supervise athletic training stu
dents. In the future, this research should include the percep
tions of clinical supervision among athletic training students,
which may differ from those of the head ATCs. Furthermore,
clinical supervision of athletic training students in different
settings (eg, high school and clinic) warrants investigation.
Nonparticipant observation research methods should be em
ployed for these studies. This study should be repeated after
a 5-year period to note any changes in the type and amount
of clinical supervision in athletic training education programs.
CONCLUSIONS

The results of this study suggest that the clinical supervision
of athletic training students at colleges and universities needs
improvement. Medical care coverage beyond that of a first
responder is provided by unsupervised athletic training stu-
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dents on a fairly regular basis. This unsupervised coverage is
provided more often by senior athletic training students and
typically not during moderate- and increased-risk sports. Ath
letic training students are appropriately receiving more or less
direct clinical supervision, depending on their class standing.
Division I programs particularly need to be more aware of the
use of athletic training students. More educational require
ments and expectations exist for those athletic training students
in accredited athletic training education programs in terms of
first-responder certifications. The type and amount of clinical
supervision among accredited and nonaccredited programs
were not associated. Our results of this study are intended to
enhance the education of athletic training students by provid
ing information to make clinical instructors, ATCs, and athletic
directors at colleges and universities more aware of the extent
to which they use athletic training students beyond appropriate
clinical supervision and beyond the scope of clinical educa
tion.
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Objective: To determine the helpfulness of clinical-educa
tion-setting standards in the professional preparation of entrylevel certified athletic trainers.
Design and Setting: We developed a 22-item questionnaire
based on the 12 standards presented by Weidner and Laurent.
Subjects used a Likert scale (0 = no help, 5 = very helpful) to
indicate their perceptions of the helpfulness of each standard
in preparing them for their roles and responsibilities as certified
athletic trainers.
Subjects: We surveyed employed, entry-level certified ath
letic trainers who recently completed Commission on Accredi
tation of Allied Health Education Programs-accredited athletic
training education programs.
Measurements: Percentage means were computed for the
helpfulness ratings of each standard. A percentage mean was

computed for the overall contribution of clinical education to
professional development. Chi-square analyses were used to
assess the differences in helpfulness ratings among respon
dents.
Results: The overall mean score across all standards was
4.17. No significant differences in the helpfulness ratings of any
of the respondents were noted regardless of sex, ethnicity,
number of clinical-education hours, total semesters of clinical
education, settings in which students gained clinical experi
ence, or current employment (P < .05).
Conclusions: The standards for athletic training clinical-ed
ucation settings are helpful and should be applied to all settings.
Varying standards do not need to be imposed on our different
athletic training clinical-education settings.
Key Words: clinical instructors, learning environment, clinical
environment

I

n recent years, athletic training education reform has been a priority through the development of the Clinical Instructor
emphasized. The National Athletic Trainers' Association Educator and Approved Clinical Instructor credentials. 19 All
(NATA), through the work of the Education Council, has of these reforms are intended to improve the quality of the
revised the Athletic Training Educational Competencies, ' and athletic training profession through enhanced entry-level ath
the Commission on Accreditation of Allied Health Education letic training professional preparation.
Consistent with the spirit of these reforms, Weidner and
Programs (CAAHEP) has revised its Standards and Guide
lines. 2 Also, the NATA Board of Certification (NATABOC) Laurent20 developed 12 standards and related measurement
has eliminated both the internship route to certification (be criteria for the selection and evaluation of athletic training
ginning January 1, 2004) and the clock-hour requirement (be clinical-education settings. These standards and criteria ad
ginning fall 2002 for those completing accredited programs) dress the essential personnel, administrative, and environmen
to sit for the examination. 3 These changes have resulted from tal factors involved in high-quality clinical-education settings
a shift away from quantity education markers (ie, hours) and that meet the learning needs of students. As a result, selection
toward quality education markers (ie, proficiencies). Clinical and evaluation of clinical-education settings can be based on
education, involving clinicians, students, and patients in a real- objective criteria rather than on convenience or availability of
life environment, provides a realistic component to a student's "slots." The limitation of this research was that it did not
education and has, therefore, remained a significant component include a student's perspective of the helpfulness of these 12
of health care professional preparation.4" 14 Because improve standards. Input was only received from athletic training ed
ment in professional health care services depends, to a great ucation program directors and clinical instructors.
degree, on maintaining high-quality clinical education, 15" 18
For the current study, clinical education was defined as the
clinical education appears to also be important to maintaining hands-on experience involving clinicians, students, and pa
high-quality athletic training services. Following this lead, the tients in a real-life environment. This experience provides a
NATA Education Council has positioned clinical education as realistic component to a student's education. The purpose of
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clinical education is "to provide the student with sufficient
opportunity to develop specific competencies pertaining to the
health care of the athlete and those involved in physical activ
ity." 2 Because the Weidner and Laurent standards20 were
judged to be relevant, practical, and indicative of a high-qual
ity clinical-education setting, we interpreted that they would
be helpful in facilitating professional development of the stu
dent. The purpose of our present study was to determine the
potential helpfulness of the Weidner and Laurent clinical-ed
ucation-setting standards in the professional preparation of
employed, entry-level certified athletic trainers (ATCs). A sec
ondary purpose was to identify the contribution clinical edu
cation made to respondents' overall professional development.
METHODS

Subjects
Employed, entry-level ATCs who recently completed
CAAHEP-accredited athletic training education programs
were surveyed to determine the potential helpfulness of the
Weidner and Laurent20 clinical-education-setting standards in
preparing them for their professional roles and responsibilities
as ATCs. This target group was chosen because they had some
work experience as ATCs, but their education was recent
enough to enable them to reflect on the potential helpfulness
of the clinical-education-setting standards on their profession
al development. In 1999, a complete list (n = 2150) of names
and addresses of those individuals certified in 1997 was ob
tained from the NATABOC. This group of athletic trainers had
all been certified within 24 months of participating in this
study. A random sample of 500 entry-level ATCs was selected
from this listing. Unemployed ATCs and ATCs who were stu
dents at the time of the survey were excluded because we
wanted to know how the standards helped prepare them for
entry-level athletic training roles and responsibilities. Those
not assuming the roles and responsibilities of an ATC may
have a different perspective on the athletic training clinicaleducation-setting standards.
Instrumentation
We developed a 22-item questionnaire based on the 12 stan
dards presented by Weidner and Laurent20 (Table 1). Sex, eth
nicity, number of clock hours completed, number of clinicaleducation semesters completed, clinical-experience settings,
and current employment setting were recorded to allow for a
comparison of these variables to the perception of helpfulness
of the standards. Using a Likert scale of 0 (of no help) to 5
(very helpful), without qualifying markers for ratings 1
through 4, respondents indicated their perceptions regarding
the potential helpfulness of each standard in preparing them
for the requirements of working as ATCs. In an open-ended
question, respondents provided their impression of the per
centage contribution that clinical education made to their over
all professional development compared with the contribution
of didactic education to their overall professional develop
ment. In a second open-ended question, respondents indicated
the aspect of clinical education that best prepared them for
their entry-level positions. The instrument went through con
tent and format review by a professional with athletic training
expertise and a professional with survey-instrument expertise
but no athletic training expertise. The instrument was pilot

Table 1. Clinical-Education-Setting Standards20
1. The clinical-education setting provides an active, stimulating envi
ronment appropriate for the learning needs of the student. (Learning
Environment)
2. Clinical-education programs for students are planned to meet spe
cific objectives of the educational program and the individual stu
dent. (Program Planning)
3. The clinical-education setting has a variety of learning experiences
available to students. (Learning Experiences)
4. The Clinical Instructors practice ethically and legally. (Ethical Stan
dards)
5. The clinical-education setting demonstrates administrative interest
in and support of athletic training clinical education (Administrative
Support)
6. Communications within the clinical-education setting are effective
and positive. (Effective Communications)
7. The Clinical Instructors are adequate in number to provide a good
educational program for students. (Staff Number)
8. One Clinical Instructor with specific qualifications is responsible for
coordinating the assignments and activities of the students at the
clinical setting. (Setting Coordinator of Clinical Education)
9. Clinical Instructors are selected based on specific criteria. (Clinical
Instructor Selection)
10. Clinical Instructors apply the basic principles of education—teach
ing and learning—to clinical education. (Principles of Teaching and
Learning)
11. The Clinical Instructors are interested and active in professional
associations related to athletic training. (Professional Associations)
12. Adequate space for study, conference, and treating athletes/pa
tients is available to students. (Adequate Space)

tested with 49 entry-level ATCs to ensure that the directions
and content were clear. Final adjustments to the instrument
were made with this input. The internal consistency of the
instrument was good (a = .74) as assessed with the Cronbach
alpha.
Procedures
We received Ball State University Internal Review Board
approval for this project. Respondents were informed that par
ticipation was voluntary and that they were free to withdraw
at any time without prejudice from the researchers. The ques
tionnaire, cover letter, and a postage-paid return envelope were
sent to each respondent. Return envelopes were coded to allow
a follow-up mailing to nonrespondents. A 3-week period was
given for return of the questionnaires. In order to research a
more homogenous group, those respondents who were not em
ployed as athletic trainers or did not complete CAAHEP-ac
credited athletic training education programs were eliminated
from data analysis. Demographic data (eg, sex, ethnicity, etc)
for the sample were compared with the NATA membership to
ensure a representative sample of the NATA certified mem
bership. 21
Statistical Analysis
Frequency counts and percentages were computed for the
following questionnaire items:
1. Perceptions of whether a clinical-education-setting stan
dard was addressed during clinical experiences;
2. Respondent sex;
3. Respondent ethnicity;
4. Total number of clock-hours spent in clinical education;
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Table 2. Demographic Data of Subjects (N = 129) in Comparison
with the National Athletic Trainers' Association (NATA) Certified
Membership*
Respondents
n

f«vJATA Certifie*d
;,

,

Membership2

.

%

Standard

Sex
Male
Female
Ethnicity
White
American Indian or Alaskan Native
Asian or Pacific Islander
Black
Hispanic
Other
Unspecified

63
66

49
51

56
44

116
1
5
1
4
2
0

90
1
3
1
3
2
0

86
0
2
1
2
1
8

23
50
20
23
13

18

NA

27
62
35
5

21
48
27
4

Clinical Hours Completed
800-1200
1201-1800
1801-2300
2301-3000
>3000

Semesters in Clinical Education
3-4
5-6
7-8
9-10

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Learning Environment
Program Planning
Learning Experiences
Ethical Standards
Administrative Support
Effective Communications
Staff Number
Setting Coordinator of Clinical Edu
cation
Clinical Instructor Selection
Principles of Teaching and Learning
Professional Associations
Adequate Space

% Responding
—————————
Little/ Very
No
HelpHelp
ful
Mean (SD)* (0-3) (4-5)
4.34
4.11
4.26
4.62
4.02
4.09
4.22

(.67)
(.79)
(.72)
(.63)
(.94)
(.84)
(.74)

3.58(1.48)
4.37 (.73)
4. 13 (.94)
3.96(1.14)
4.35 (.75)

12.6
22.0
16.7
6.3
24.2
18.9
14.2

87.4
78.0
83.3
93.7
75.8
81.1
85.8

39.4
11.8
20.5
30.7
9.4

60.6
88.2
79.5
69.3
90.6

*SD indicates standard deviation.

15
18
10

Settings in Which Students Gained Clinical Experience
College/University
125
97
High School
75
58
Industry
3
2
CBHCF
55
43

NA

or no high school; industry or no industry; clinic or no clinic);
and current employment (clinic or high school, college, or oth
er). These categories were used for analysis because of their
logical groupings and to ensure adequate responses in each
cell for analysis. Helpfulness was divided into 2 cells. The
first helnfulness cell combined ratines 0-3 and was labeled as

NA

Current Employment Setting of Respondents
CBHCF
13
10
19
CBHCF + outreach
45
35
14
College or university
35
27
17
Professional sports
22
3
High school
16
12
17
Other __________________18
14_____30
*n indicates number of subjects; CBHCF, community-based health care
facility; and NA, data not available.

5. Total number of semesters spent in clinical education;
6. Settings in which students gained clinical experience (eg,
college, high school, industry, community-based health
care facility);
7. Current employment setting.
Percentage means were computed for the helpfulness ratings
of each standard. The percentage mean was also computed for
the perception of the overall contribution of clinical education
to professional development as gathered through the open-end
ed question. Responses identifying the aspect of clinical edu
cation that best prepared participants for their responsibilities
and roles as entry-level ATCs were grouped according to com
mon themes. Chi-square analyses (x2) were used to assess dif
ferences in the helpfulness ratings among respondents. The
following categories and cells were used in the analysis: sex
(male or female); ethnicity (white or nonwhite); clinical-edu
cation hours (<1800 or >1800); total semesters of clinicaleducation (3-4, 5-6, or 7-10); settings in which students
gained clinical experience (college or no college; high school
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Table 3. Perceived Helpfulness of Standards for
Clinical-Education Settings

"little/no help." The second cell combined ratings 4-5 and
was labeled "very helpful." This more stringent grouping (45 rather than 3-5) was used because the standards were pre
sented as "indicative of a high-quality clinical-education set
ting." 20 For this reason, we determined that a middle response
of 3 was not strong enough to warrant consideration as "very
helpful." Only those respondents who indicated that a partic
ular standard seemed to have been addressed in their clinical
setting(s) were included in these analyses. This stipulation was
included to ensure that a respondent actually had some expe
rience upon which to base the perception of the helpfulness
of the standards. The alpha level was set a priori at < .05 for
all analyses.
RESULTS

With follow-up to nonrespondents and after exclusion of the
125 questionnaires that were undeliverable due to incorrect
mailing addresses, 244 completed surveys (of 500 mailed)
were returned, for a response rate of 65.1%. Respondents who
were not employed or who had not completed an accredited
athletic training education program were eliminated from the
data pool. All remaining respondents indicated that all clinicaleducation-setting standards seemed to have been met. Thus, a
total of 129 respondents were included in the data analysis.
Table 2 provides the respondents' demographics and clinicaleducation experience. The employment distribution of the re
spondents was similar to that of the NATA certified member
ship. Table 3 presents summary data on the helpfulness of each
standard. The overall mean score across all standards was 4.17.
Only 2 setting standards had a mean helpfulness rating below
4.0 (Setting Coordinator of Clinical Education [mean = 3.58
± 1.48] and Professional Associations [mean = 3.96 ± 1.14]).
No significant difference was noted in the helpfulness ratings
among any of the groups of respondents, regardless of sex,
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ethnicity, number of clinical-education hours, total semesters
of clinical education, clinical-education-setting experiences, or
current employment (P < .05). Respondents indicated that
53.0% of their entry-level professional development came
from clinical education. Considering the aspects of this clinical
education that best prepared them for their entry-level roles
and responsibilities, participants commonly cited the impor
tance of opportunities to improve athletic training skills (eg,
rehabilitation and injury evaluation) through hands-on practice
in a variety of situations and settings. They also indicated that
clinical education allowed them to develop their decision-mak
ing and communication skills through their responsibilities in
athlete and patient care.
DISCUSSION

procedures characterize the desirable learning environment. 20
Further, a desirable learning experience requires that health
care personnel be receptive to students, have a variety of ex
pertise, be interested in new techniques, and be involved with
professions outside athletic training. Respondents in this study
reported that an active learning environment was very helpful
(mean = 4.34 ± 0.67) in their professional development. Re
spondents also commented that hands-on experiences were
valuable and important as part of an active learning environ
ment. Clinical experience is designed to involve students in
the actual practice of a profession, allowing them an
opportunity to apply theoretic knowledge to real-life situa
tions. 10,15-18,24-26 Whether through trial and error or guided
by clinical instructors, learning by doing fosters skill acqui
sition. 27 An active learning environment provides ample learn
ing opportunities. 28

The Weidner and Laurent20 clinical-setting standards are
considered by employed, entry-level ATCs to be helpful to
very helpful for professional preparation. Ten of these setting Program Planning
standards were judged as very helpful (mean > 4.02). Ac
Specific objectives should be assigned to clinical-education
cording to the respondents, slightly more than half (53.0%) of
athletic training professional development was perceived to experiences. 2 The use of learning objectives is a commonly
come from clinical education. Thus, not only should clinical accepted practice in pedagogy and should be central to plan
education remain a large part of the athletic training education ning educational experiences.29 Some athletic training educa
program, but clinical-education settings should be structured tion programs are already using learning objectives to guide
and evaluated to ensure that optimal education is taking place. students' clinical experiences. 30 Certainly objectives improve
Failure to objectively select and evaluate the setting in which the uniformity of the educational experience31 and enable pro
students are receiving this clinical education may result in gram administrators to provide for the educational needs of
chance learning. Such learning is contrary to the purpose and the individual student. Objectives create the framework to pro
requirements of accreditation, especially regarding the quality vide students with opportunities to expand their professional
knowledge, skills, and attitudes. Both the taxonomy of Bloom
of athletic training clinical education.
These data complement research22'23 that quality rather than et al32 and the CAAHEP Standards and Guidelines2 require
quantity of clinical education is more important in the profes ment of learning over time provide for a progression of student
sional preparation of ATCs. Appropriately, quantitative mea learning from introduction to mastery of professional knowl
sures are being replaced with qualitative measures in preparing edge, skills, and attitudes around which a clinical education
program should be organized. Specific planning of level-ap
entry-level ATCs. 2'3
Certainly it is logical to question the connection between propriate learning objectives should occur for each clinicalperceived helpfulness of a set of standards and the actual education rotation and be adapted to the needs of the individ
knowledge and skills gained from a setting. Was the setting ual athletic training student.
really more helpful in learning, or did the students just enjoy
the setting more? When student evaluations of clinical expe
rience were compared with their clinical skill gain on an ob Learning Experiences
jective posttest, the Objective Structured Clinical Examination
Variety in clinical experiences has been reported by many
(OSCE), students in the clinical setting with the most favor
clinical
educators as valuable to students' educa
able student ratings ultimately scored the highest on the
tion.
6'
12'
14'27'33"38
Variety in learning experiences is important
OSCE. 18 This research gives some credibility to the respon
not
only
because
it provides more opportunities for students
dents' perception of helpfulness ratings obtained in this study.
Consistent with the literature,22 no differences were seen to learn, but also because it provides athletic training students
between the respondents' demographic characteristics and with a wider array of treatment options for their future pro
clinical experiences and the perceived helpfulness of the stan fessional use. 38 These treatment options are often referred to
dards. Any differences among the helpfulness ratings would as "tools in the toolbox." Because not every patient responds
have indicated that the clinical-education standards should the same way to every treatment, professionals need to possess
vary for students. However, the uniform helpfulness ratings the knowledge and skill to address similar problems in a va
obtained in this study indicate that a standard is helpful for all riety of ways.
students in all clinical situations. What follows is a discussion
This specific standard not only addresses variety within a
of each of the Weidner and Laurent20 clinical-setting stan single clinical-education setting but within the total clinicaldards. The results of this study and the literature amply support education program. Because learning styles vary, athletic train
their potential helpfulness in clinical education.
ing students need to be exposed to the multiple teaching meth
ods inherent in a variety of clinical learning experiences. 39
Therefore, program directors and clinical-education coordina
Learning Environment
tors should focus both on a variety of learning experiences
Good management, high staff morale, harmonious working within a clinical-education setting and on variety throughout
relationships, and sound interdisciplinary patient-management the entire clinical-education program.
Journal of Athletic Training
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Ethical Standards

Setting Coordinator of Clinical Education

Ethics can be defined as a set of standards that guide the
actions and judgments of a profession.40 The goal of the
NATA Code of Ethics is to provide high-quality health care
delivery through members who conduct themselves with high
practice standards at all times.41 Respondents believed that
practicing ethically and legally would be the most helpful stan
dard (mean = 4.62 ± 0.63, with 93.7% of the respondents
rating this as very helpful). This finding concurs with the lit
erature that identified role modeling as the most helpful clin
ical-instructor characteristic. 42 Clinical settings in which clin
ical instructors practice unethically may certainly detract from
quality clinical education.43

Recommendations for medicine 18 and physical therapy53
programs suggest using a coordinator at each clinical-educa
tion setting. The coordinator keeps the channels of commu
nication open among the students, other clinical instructors at
the setting, and program administrators. In this way, the
chance for miscommunications and confusion should be less.
Although this is a logical approach to coordinating clinical
education for the student at the setting, respondents did not
perceive this standard to be quite as helpful (mean = 3.58 ±
1.48) as other standards. This may indicate that setting coor
dination of clinical education is important to the clinical in
structors and program administrators but beyond the awareness
of the students. As athletic training clinical-education pro
grams incorporate additional settings, a single coordinator of
clinical experience likely becomes more important. The more
complex the clinical-education structure, the lower the students
will rate the educational experiences. 28 A single setting coor
dinator should be able to minimize the confusion that may
occur when multiple students are involved with many clinical
instructors.

Administrative Support
Considering the variety of the roles and responsibilities of
ATCs,44~47 it is not surprising that they may not have time to
adequately serve as clinical instructors. Administrative support
for clinical instruction may take the form of a reduced work
load that allows time for an ATC to prepare and teach clinical
skills. Accreditation standards and guidelines require that ap
propriate resources be available to operate the educational pro
gram, 2 including adequate clerical and other support staff. This
standard would seem to impose a similar requirement on clin
ical-education settings.
Effective Communications
Communication between the clinical instructor and the stu
dent is vitally important to the education process. 36'48 The
more people involved in communication, however, the greater
the chance for misunderstanding.49'50 Course objectives and
frequent interactions among program directors, clinical-edu
cation coordinators, clinical instructors, and students should
help to keep communication clear.
Staff Number
The respondents indicated that a low student-to-clinical in
structor ratio would be very helpful in clinical education. The
ratio of students to clinical instructors in medical and allied
health clinical education is reported as 1:1 to 8: 1. 18'31 '51 '52 In
general, CAAHEP Standards and Guidelines2 recommend a
maximum of 8 students to 1 clinical instructor for appropriate
overall clinical supervision, but in specific instances, the Stan
dards and Guidelines require a direct supervision ratio of 1
student to 1 clinical instructor. Direct supervision requires that
a clinical instructor be close enough to intervene on behalf of
the patient and to instruct and evaluate the clinical proficien
cies of a student. A low ratio may be more important with
less-experienced students, who benefit from more teacher inter
action. 39 In contrast, experienced students need more autonomy,
and they may benefit more from a larger student to clinicalinstructor ratio (eg, 8:1). Certainly even the more-experienced
student needs supervision. The ratio should never be so large
as to interfere with communication between student and clin
ical instructor, result in minimal supervision, or cause the clin
ical instructor to more frequently use a lecture-based format
in order to disseminate information.
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Clinical-Instructor Selection
This standard addresses the need to select clinical instructors
based on attributes that make them more effective teachers. 20
Expert teachers communicate well, are enthusiastic and orga
nized, get students involved, and use a variety of teaching
strategies. 6'36 The way a clinical instructor interacts with a
student can either help or hinder the learning process. 26'54 The
CAAHEP Standards and Guidelines2 suggest the importance
of clinical instructors by requiring that they have at least one
year of athletic training work experience. Physical therapy ed
ucation programs use this same requirement for their clinical
instructors. 28'53 Also, CAAHEP Standards and Guidelines2
state, "A clinical instructor should have appropriate experi
ence . . . and a sincere interest in the professional preparation
of athletic training students." The importance of a good clin
ical instructor to the overall benefit of the clinical education
experience should not be underestimated. Clinical instructors
are the most important factor in student satisfaction with clin
ical-education experience. 28 It is therefore important to select
clinical instructors who not only have clinical expertise but
who understand students as learners and can facilitate the
learning process through sound teaching skills. 51
Principles of Teaching and Learning
This standard addresses the need for clinical instructors to
apply basic principles of teaching and learning in clinical ed
ucation. Clinical instructors should know how to implement
objectives and evaluate student performance. 20 Clinical in
structors must also have access to materials and workshops
that enhance their knowledge and skills as educators; content
expertise is not enough to ensure student learning or student
satisfaction. 31 A pedagogy background helps clinical instruc
tors determine the best instructional approach to use with a
particular group of students. Role modeling has been identified
as the most important teaching characteristic in athletic train
ing clinical instructors.42 As students learn by applying and
practicing skills during clinical education,55 they also need
guidance.
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Professional Associations
Respondents did not perceive that clinical instructors who
are interested and active in professional associations related to
athletic training would be quite as helpful (mean = 3.96 ±
1.14) in their professional preparation compared with other
standards. Certainly continuing education is required of ATCs
in order to maintain their certification. 3 The CAAHEP guide
lines encourage additional professional involvement of pro
gram administrators, faculty, and clinical instructors.2 Clearly
the logic is that professionals and professional educators, in
particular, need to stay knowledgeable in order to convey cur
rent information to students. However, professional involve
ment does not appear to translate as well to helping students
as other standards.

Adequate Space
The CAAHEP Standards and Guidelines require that there
be adequate space for clinical education. 2 Because the athletic
training room is the primary clinical-education factility, space
is needed for studying, instructor-student conferences, and
treating athletes and patients. While total space is not the com
plete determinant of the educational value of a facility, the
physical environment directly contributes to student learning.56"58
Students acquire and use information by doing, by interacting,
and by assigning meaning to information. 59 Adequate space
allows students to practice skills and interact with patients and
instructors and ultimately gives meaning to what they are
learning. The physical environment can also stimulate or stifle
collaborative learning58'60 as well as assist or inhibit direct
supervision of athletic training students. As clinical sites are
chosen, educators and clinical instructors need to be aware of
the influence of physical facilities on learning.
LIMITATIONS AND SUGGESTIONS FOR
FURTHER RESEARCH

Clinical education involves the clinical setting, the student,
and the clinical instructor. This research focused on employed,
entry-level ATCs' percepetions of the helpfulness of clinicaleducation-setting standards in preparing them to assume their
professional roles and responsibilities. In this way, it serves as
a means of assessing the quality of a clinical-education setting.
The strength of this research was that it made the connection
between clinical-education settings and their contribution in
preparing athletic training students for professional roles and
responsibilites. A limitation of this research was that it relied
on the recall of participants. It is possible that the participants'
perceptions of their clinical-education experiences were not
completely reliable. It is also possible that participants had
difficulty separating those skills and knowledge gained in clin
ical versus didactic education. Although we asked about clin
ical education as an isolated part of professional preparation,
it is likely that there is an important interaction between di
dactic and clinical education. This potential interaction should
be explored. Also, outcome studies that focus on knowledge
and skill gained in clinical education may help to determine
which aspects of clinical-education are most helpful.
CONCLUSIONS

The 12 Weidner and Laurent20 standards for clinical-edu
cation settings in athletic training are considered practical, rel

evant, and suggestive of high-quality clinical-education set
tings by educators, clinical instructors, students, and
employed, entry-level certified athletic trainers. The assump
tion about these standards before this research was that the
standards were helpful in preparing students for their roles and
responsibilities as entry-level certified athletic trainers. Our
current findings and other research support this assumption.
The standards are applicable to all athletic training students
in all clinical-education settings. Regardless of where students
received their experience or where they worked as certified
athletic trainers after entry-level education, the setting stan
dards were helpful. Varying standards need not be imposed on
our different athletic training clinical-education settings.
Athletic training program administrators may want to con
sider giving less weight to Setting Coordinator of Clinical Ed
ucation and Professional Associations when using the Weidner
and Laurent clinical-education-setting standards to select and
evaluate clinical-education settings. Program administrators
should be aware that this group of entry-level athletic trainers
was less confident of the helpfulness of these 2 standards.
Clinical education makes a substantial contribution to the
professional preparation of athletic training students.
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Objective: To identify and compare clinical-instruction be
haviors based on the experience level of the instructor.
Design and Setting: Systematic observation, employing the
Clinical Instruction Analysis Tool—Athletic Training II was used
to identify clinical instructors', athletic training students', and
athletes' behaviors.
Subjects: Thirty clinical instructors (19 men, 11 women,
mean age = 31.7 ± 10.4 years) with novice, intermediate, and
advanced experience volunteered to participate.
Measurements: We summarized data into contribution and
target categories. Frequency data of the categories were ana
lyzed across experiential level of the clinical instructor.
Results: Differences among clinical instructors' experience
levels existed in the frequency of athletic training student be
haviors (x22 = 9.6, P = .008). Post hoc comparisons identified
differences in the frequency of athletic training student-initiated
behaviors when novice clinical instructors were compared with

T

he triad of athletic training clinical instruction consists
of the athletic training student, the clinical instructor,
and the athlete. Teachers, students, and patients contrib
ute interactional behaviors in allied health education. In the
field of athletic training, those patients are athletes.
The experience of clinical instructors is referred to in the
Standards and Guidelines for an Accredited Educational Pro
gram for the Athletic Trainer. 1 A guideline suggests that clin
ical instructors should have one year of experience in their
respective fields. 1 In the 2002-2003 academic year, Com
mission on Accreditation of Allied Health Education Pro
grams (CAAHEP)-accredited athletic training education pro
grams are required to provide Approved Clinical Instructors
(ACIs) to their students for the purpose of teaching and eval
uating clinical skills. 1 Some CAAHEP-accredited athletic
training education programs depend on certified athletic train
ers who have less than one year of experience to provide su
pervision during clinical instruction.
Research in education provides evidence that experience is
a predictor of teaching effectiveness. 2"6 Novice teachers ex
press a significant amount of indecision2 and lack pedagogic
content and demonstration ability. 3 Experienced teachers pro
vide more skill feedback to students3 ; demonstrate higher self-

intermediate (F227 = 5.52, P = .023) and advanced (F227 =
5.52, P = .026) instructors. No significant differences were
seen between the clinical instructors' experience levels and to
tal clinical instructors' contribution, total athletes' contribution,
silent observation, clinical instructors' use of questions, clinical
instructors' use of skill feedback, clinical instructors' use of
screening and evaluation techniques, and athletic training stu
dents' use of screening and evaluative techniques.
Conclusions: Certified athletic trainers in their initial year of
instructor experience appear to lack the requisite clinical-in
struction knowledge, skills, and abilities to facilitate athletic
training student behavior in a clinical setting. Program directors
and clinical coordinators should assign instructors' responsibil
ities to certified athletic trainers who have more experience or
demonstrate the ability to foster student interaction.
Key Words: clinical instruction, systematic observation, be
havioral interaction, experience

efficacy4"5 ; are more efficient problem solvers; have more
structured lesson content; and spend less time planning. 6
In both clinical instructor and traditional teaching roles,
experience is an important consideration when defining the
appropriate responsibilities of individuals. 1 '6"8 Little research
has been conducted to observe and analyze the behavior pat
terns that emerge within athletic training clinical education.
Systematic observation allows researchers to identify and
compare behaviors of athletic training clinical instructors
based on the experience level of the instructor. Our purpose
was to compare the frequency of selected clinical-instruction
behaviors with the experiential level of athletic training clin
ical instructors.
METHODS

Subjects
Thirty subjects volunteered to participate in this study. Sub
jects selected were certified athletic trainers listed on the uni
versity's Joint Review Committee for Accreditation of Athletic
Training Education Programs Annual Report. All subjects
were directly supervising athletic training students enrolled at
Journal of Athletic Training
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Table 1. Clinical Instructors' Demographic Information (N = 30)*
Age (years)

Novice (6 men, 4 women)
Intermediate (7 men, 3 women)
Advanced (6 men, 4 women)

Mini

Maxi

mum

mum

Mean

SD

21
23
35

36
55
56

24.9
28.3
42.0

4.0
9.6
7.5

*N indicates number of clinical instructors; and SD, standard deviation.

5 CAAHEP-accredited athletic training education programs.
Of the 5 accredited programs, 1 was located in District 5, 1
in District 6, and 3 in District 9 of the National Athletic Train
ers' Association.
Experience was based on years of experience as a clinical
instructor, not simply number of years since certification as an
athletic trainer. Table 1 contains clinical-instructor demograph
ic information. Novice clinical instructors were defined as hav
ing less than 1 year of clinical-instructor experience. Inter
mediate clinical instructors were defined as having 1 to 4 years
of clinical-instructor experience. Advanced clinical instructors
were defined as having 5 or more years of clinical-instructor
experience. No subjects had any formal instruction in clinicalinstructor effectiveness immediately prior to the investigation.
Equal, stratified samples were used for novice, intermediate,
and advanced clinical instructors. The desired sample size
from each university was 2 clinical instructors per experience
group. Random-selection techniques were used when more
than 2 clinical instructors from each group were available to
participate. Informed consent was obtained from each individ
ual included in the videotape record. The University of South
ern Mississippi Human Subject Protection Review Committee
granted approval of this study.
Ten subjects from each of the novice-, intermediate-, and
advanced-experience groups of clinical instructors were vid
eotaped for one 30-minute session during clinical-instruction
episodes. The athletic training students were observed during
the required practicum content of their educational program.
Subjects, athletic training students, and athletes were included
in the videotape records.
Instrumentation
A behavior-focused, direct-observation interval recording
system9- 10 was used with the Clinical Instruction Analysis
Tool—Athletic Training II (CIAT-AT II) (Table 2). 11 We de
veloped this instrument during 30 hours of real-time obser
vation over 2 months in a variety of settings. Six instructors
were videotaped for a total of 4 hours of clinical instruction
in 4 different settings.
The observation interval for this study was set at 3 seconds.
This ensured that a continuously occurring behavior was cap
tured once per interval. If multiple behaviors occurred in a 3second interval, they were all recorded. Instrument reliability
was established using interobserver agreement"; the standard
of agreement for a system with more than 11 categories is
85%.9 Our percentage of agreement using 2 trained observers
was 95.4%. n Three experts in athletic training education con
firmed the face validity of the instrument.
The CIAT-AT II behaviors, definitions, and examples are
shown in Table 3. Each coded behavior was associated with a
letter, A through Q, (eg, A = behavioral feedback, B = skill
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Table 2. Clinical Instruction Analysis Tool—Athletic Training II
_______
(CIAT-AT II)___________________

Behavior
Behavioral feedback
Skill feedback: corrective
Skill feedback: evaluative
Skill feedback: descriptive
Accepts or uses the ideas of others
Asks questions
Gives information
Gives verbal directions
Predictable response
Interpretive response
Initiative response
Screening or evaluative technique:
Questioning
Clarifying and explaining
Documentation
Manipulation
Silent observation
Noninterpretive

Initiated
by
Initiated
Athletic
by
Clinical Training
Instructor Student
A1
B1
C1
D1
E1
F1
G1
H1
11
J1
K1

A2
B2
C2
D2
E2
F2
G2
H2
12
J2
K2

L1
M1
N1
O1
P
Q

L2
M2
N2
O2

Initiated
by
StudentAthlete
A3
B3
C3
D3
E3
F3
G3
H3
13
J3
K3

feedback: corrective). The coding scheme included a number
that indicated who initiated the behavior (eg, 1 indicated the
clinical instructor; 2, the athletic training student; and 3, the
student-athlete). The 4 categories of screening and evaluative
techniques (ie, questioning, clarifying and explaining, docu
mentation, and manipulation) were used only when initiated
by a clinical instructor or an athletic training student. Individ
uals do not initiate silent observation and noninterpretive be
haviors, so they were coded without numbers.
Data-Collection Procedures
After permission was granted by each educational institu
tion, volunteers completed the informed-consent process. The
camera was arranged in each athletic medicine facility where
clinical instruction occurred. Situations were not contrived and
were captured as part of a normal day during normal times of
clinical instruction. Clinical instructors wore a telemeterized
microphone to increase sound capture. The camera was placed
as inconspicuously as possible to reduce the Hawthorne ef
fect 12 of direct observation. A wide-angle lens and picture
zoom allowed sufficient videotape capture at an increased dis
tance from the clinical instruction. The videotape records were
analyzed using a VHS videocassette recorder with stop-shuttle
switch capabilities. We assured accurate interval recording on
behavioral observations with a 3-second cue tape. Using the
CIAT-AT II, data from each 30-minute clinical-instructors'
session were coded and categorized into the following contri
bution and target behaviors:
1. Total clinical instructors' contribution was determined by
the total frequency of interactions initiated by the clinical
instructor. 14 This was calculated by summing the frequen
cies of columns Al through Ol.
2. Total athletic training students' contribution was deter
mined by the total frequency of interactions initiated by the
athletic training student. 14 This was calculated by summing
the frequencies of columns A2 through O2.
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Table 3. Clinical Instruction Analysis Tool—Athletic Training II (CIAT-AT II) Behaviors, Definitions, and Examples
Behavior

Definition

Example

Behavioral feedback

Positive, negative, verbal, or nonverbal response to an
affective or cognitive behavior

Skill feedback: corrective

Response to a psychomotor skill in which the intent is
to correct or refine the skill

Skill feedback: evaluative

Response to a psychomotor skill in which the intent is
to have the subject synthesize a value about the
skill
Response to a psychomotor skill in which the skill is
described to the subject

Athletic training student nods head as the
clinical instructor discusses an ultra
sound treatment.
Clinical instructor says, "Move your
thumbs up 1 inch to feel the tibial pla
teau," after the athletic training student
incorrectly palpates the tibial tubercle.
Clinical instructor says, "Good job" after
an athletic training student correctly pal
pates the tibial plateau.
Clinical instructor says, "Your thumbs are
now on the insertion of the quadriceps
group," after the athletic training student
incorrectly describes the tibial plateau.
Athletic training student says, "I read that
in Dr Leonard's protocol," after the clini
cal instructor explains the use of anterior
cruciate ligament rehabilitation.
Clinical instructor asks, "Why would we
avoid using ultrasound on this athlete?"
Clinical instructor says, "The brachial plex
us involves C5-T1."
Clinical instructor asks the athletic training
student to prepare a cold whirlpool.
Athletic training student responds, "valgus
stress," when asked about the mecha
nism of an injury.
Athletic training student says, "75%" after
the clinical instructor asks, "What is the
percentage of left quadriceps strength
as compared with the right?" A delay
occurred when the athletic training stu
dent looked at the dynamometer report.
Athletic training student says "anterior cru
ciate ligament," as the clinical instructor
quietly performs the Lachman test.

Skill feedback: descriptive

Accepts or uses the ideas of others

Any behavior that demonstrates acceptance or devel
ops or clarifies the ideas or input of another per
son 12' 13

Asks questions

Includes asking questions that require verbal or non
verbal response 12 ' 13
Giving facts, opinions, or ideas or lecturing or asking
rhetorical questions 12' 13
Giving directions, usually skill related, that will result in
immediate, observable response 12' 13
Any response that is entirely predictable and does not
immediately reflect extensive higher-level thinking 12' 13

Gives information
Gives verbal directions
Predictable response

Interpretive response

A response in which some degree of analysis, synthe
sis, or interpretation is required 12' 13

Initiative response

A response that is not solicited from the source but is
spontaneous; this type of response may be produc
tive or nonproductive 12' 13

Screening or evaluative technique:
questioning

A verbal behavior that is initiated by either the clinical
instructor or athletic training student during assess
ment. The student-athlete is questioned on the na
ture, site, and severity of an injury. This category
may also include determining the student-athlete's
perception of a treatment or rehabilitation.
A verbal behavior that is initiated by either the clinical
instructor or athletic training student during assess
ment. This category includes verbal interactions
when questions are not used.
A nonverbal behavior that is initiated by either the clini
cal instructor or athletic training student during as
sessment. This may include writing Subjective, Ob
jective, Assessment, Plan (SOAP) notes or computer
documentation.
A nonverbal behavior initiated by either the clinical in
structor or athletic training student during assess
ment. This includes the psychomotor component of
assessment.
Pauses or periods of silence in which no communica
tion occurs 10' 11

Screening or evaluative technique:
clarifying and explaining

Screening or evaluative technique:
documentation

Screening or evaluative technique:
manipulation

Silent observation

Noninterpretive

Any behavior in which the communication cannot be
understood by the observer10' 11

Athletic training student asks an athlete,
"Where is your pain?"

Clinical instructor says, "You stated earlier
that there is pain in your arm; can you
describe it?"
Athletic training student writes SOAP
notes.

Clinical instructor performs manual muscle
testing.

Time that elapses when a clinical instruc
tor, athletic training student, and athlete
remain silent while the clinical instructor
turns up the intensity of a modality
The wireless microphone transmission
hisses when the battery is low.
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Table 4. Observed and Expected Frequencies of Contribution and Target Behaviors by Experience Level*
Total CIs1
Contribution

Total Athletes'
Contribution

Total ATSs'
Contribution

Silent
Observation

ATSs' Use
of SET

CIs' Use
of SF

CIs' Use
of SF

CIs' Use of
Questions

Advanced (n = 10)
Observed
Expectedf

3679
3569

1025
1223

914
751

1003
1025

247
129

580
881

119
178

639
602

Intermediate (n = 10)
Observed
Expectedf

3448
3569

1470
1223

1002
751

848
1025

86
129

1052
881

256
178

671
602

3579
3569

1173
1223

337
751

1224
1025

55
129

1010
881

159
178

497
602

10706

3668

2253

3075

388

2642

534

1807

Experience Level

Novice (n - 10)
Observed
Expectedf
Total observed

*CI indicates clinical instructor, ATS, athletic training student; SET, screening and evaluation techniques; SF, skill feedback; and n, number of
subjects.
fExpected frequency was determined by dividing the total observed by 3, providing an equal distribution among groups.

Total athletes' contribution was determined by the total fre
quency of interactions initiated by the athlete. 14 This was
calculated by summing the frequencies of columns A3
through K3.
Silent observation was determined by the frequency of si
lent observation. This was calculated by summing the fre
quencies of cell P.
Athletic training students' use of screening and evaluative
techniques was determined by the total frequency of stu
dent-initiated screening and evaluative technique interac
tions. This was calculated by summing the frequencies of
columns L2 through O2.
Clinical instructors' use of screening and evaluative tech
niques was determined by the total frequency of clinical
instructor-initiated screening and evaluative technique in
teractions. This was calculated by summing the frequencies
of columns LI through Ol.
Clinical instructors' use of skill feedback was determined
by the total frequency of clinical instructor-initiated skill
feedback. This was calculated by summing the frequencies
of columns Bl through Dl.
Clinical instructors' use of questions was determined by the
total frequency of clinical instructor-initiated questions.
This was calculated by summing the frequencies of cells
Fl and LI.

Frequency counts from the 8 contribution and targetbehavior categories were calculated for each experience
level.

Statistical Analysis
Using the Statistical Package for the Social Sciences (ver
sion 7.5, SPSS Inc, Chicago, IL), descriptive statistics were
calculated for each independent variable (contribution and tar
get behaviors). Separate chi-square analyses for total clinical
instructors' contribution, total athletic training students' con
tribution, total athletes' contribution, silent observation, ath
letic training students' use of screening and evaluative tech
niques, clinical instructors' use of screening and evaluative
techniques, clinical instructors' use of skill feedback, and clin
ical instructors' use of questions on the dependent variables
(novice, intermediate, and advanced clinical instructors) were
conducted to reveal frequency differences. To maintain an
equal distribution among the 3 experience groups, expected
frequencies were set at 33.3% of the total for each of the
contribution and target categories (Table 4). An alpha level of
P < .05 was set a priori for all analyses.
RESULTS

Table 4 summarizes the observed and expected frequencies
used to calculate the chi-square statistic. Table 5 summarizes

Table 5. Frequency of Contribution and Target Behaviors by Experience Level
Experience
Level

Total CIs'
Contribution

Total Athletes'
Contribution

Total ATSs'
Contribution

Silent
Observation

ATSs' Use
of SET

CIs' Use
of SF

CIs' Use
of SF

CIs' Use of
Questions

Advanced (n = 10)
Mean
367.9
SD
89.9

102.5
74.9

91. 4f
54.2

100.3
56.9

24.7
38.2

58.0
62.2

11.9
7.1

63.9
35.5

Intermediate (n = 10)
Mean
344.8
61.2
SD

147.0
87.4

100.2*
61.6

84.8
55.8

8.6
12.8

105.2
120.5

25.6
26.7

67.1
27.2

Novice (n = 10)
Mean
SD

117.3
53.7

122.4
60.9

5.5
7.2

101.0
57.0

15.9
13.9

49.7
13.0

357.9
113.8

33.7tt
18.4

*CI indicates clinical instructor; ATS, athletic training student; SET, screening and evaluation techniques; SF, skill feedback; and n, number of
subjects.
fPost hoc analysis revealed differences between the novice and advanced groups (P = .026).
:j:Post hoc analysis revealed differences between the novice and intermediate groups (P = .023).
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the frequencies, means, and standard deviations of total clin
ical instructors' contribution, total athletic training students'
contribution, silent observation, athletic training students' use
of screening and evaluative techniques, clinical instructors' use
of screening and evaluative techniques, clinical instructors' use
of skill feedback, and clinical instructors' use of questions by
experience level.
Using chi-square analysis, we determined that differences
occurred between clinical instructors' experience levels in the
total athletic training students' contribution category (x22 =
9.6, P = .008). Post hoc multiple comparisons of total athletic
training students' contribution indicates differences between
the novice and intermediate (^2,21 = 5.52, P = .023) and
novice and advanced (F2,27 = 5.52, P = .026) groups.
No differences existed among clinical instructors' experi
ence levels in total clinical instructors' contribution (x22 =
0.80, P = .67), total athletes' contribution (x22 = 3.20, P =
.20), silent observation (x22 = 1-07, P = .59), clinical instruc
tors' use of questions (x22 = 0.80, P = .67), clinical instruc
tors' use of skill feedback (x22 = 0.80, P = .67), clinical
instructors' use of screening and evaluation techniques (x22 =
0.80, P = .67), or athletic training students' use of screening
and evaluation techniques (x22 = -27, P = .88).
DISCUSSION

Clinical instruction is a unique component of allied health
education in which students learn in a structured and super
vised environment. Marrying didactic learning with a prag
matic setting allows students to practice being professionals
with the safety net of supervision. The finding that athletic
training student-initiated interactions are less likely to occur
with novice clinical instructors is evidence that clinical instruc
tors' experience affects student behavior. This finding is con
sistent with the literature, which supports increased teaching
efficacy with increased teaching experience.2"6
With respect to an athletic trainer's entire career, an indi
vidual has few experiences to provide medical care to athletes
during the first year of professional practice. With experience,
one can develop an acutely accurate and discriminating per
spective with respect to the nature and severity of illness and
injury and appropriate intervention. A novice athletic trainer
who is responsible for clinical instruction is less likely to dif
ferentiate a teaching patient case from a nonteaching patient
case. This situation is likely to hinder an athletic training stu
dent from participating in activities that a more experienced
clinical instructor would encourage.
Silent-observation frequencies did not differ among expe
rience levels of the clinical instructors. Silent observation can
occur passively when individuals are not engaging one anoth
er, or it can happen deliberatively when clinical instructors
allow students to reflect on experiences. We did not capture
the nature of silent observation. Future investigation on the
appropriateness of silent observation and reflective time is
warranted.
Use of screening and evaluation techniques by students and
clinical instructors did not differ among clinical instructors of
various experience levels. The clinical-instruction sessions
were not contrived, and the types of sessions (ie, rehabilitation,
evaluation, taping, or bracing) were not controlled for specific
educational content. We may not have had enough sessions
relating to the behaviors of screening and evaluative tech
niques (ie, health-history questioning, documentation, per

forming a manual muscle test) to find differences. This issue
could easily be controlled in a subsequent study by focusing
on clinical-instruction sessions that are rehabilitation, imme
diate care, and evaluation intensive.
Clinical instructors' use of skill feedback was much lower
than other observed behavior categories in all experience lev
els. Feedback is a critical aspect of skill proficiency. 13' 15" 17
Athletic training students identified clinical instructors' feed
back as a helpful behavior. 13 Surgical-skill proficiency has
been measured in a computer-assisted learning group and a
lecture and feedback seminar group. 16 Skill performance in
the lecture and feedback seminar group was better. 16 Fur
thermore, corrective feedback is a critical variable in skill
acquisition. 17 Skill feedback helps students to identify suc
cessful and problematic performances. This understanding is
important to the refinement of skill. Development of skillfeedback models for athletic training clinical instructors war
rants further investigation.
EDUCATIONAL APPLICATION

In 1971, one of the routes to become a certified athletic
trainer consisted of earning a minor in education. 18 As our
profession developed its own body of knowledge, dependence
on teacher preparation waned. Certification requirements no
longer included a pedagogy requirement.' 8 Workshops prepar
ing Approved Clinical Instructors at CAAHEP-accredited ath
letic training programs are important to support the develop
ment of clinical-instruction techniques. 1
It is important to note that subjects were not offered a clin
ical-instruction preparatory lesson before our investigation,
nor did we control the content of clinical instruction. Similarly,
subjects were not familiar with the CIAT-AT II instrument.
This tool and evaluation process, if used in conjunction with
training, can introduce a tangible, behavior-driven framework
for clinical instructors.
A significant part of clinical instructors' training, especially
for inexperienced individuals, should include techniques to en
courage the athletic training student to participate in learning
opportunities. As program directors and clinical coordinators
systematically evaluate clinical-instruction effectiveness, spe
cial attention should be given to inexperienced teachers.
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Objective: Jo present Situational Leadership as a model that
can be implemented by clinical instructors during clinical edu
cation. Effective leadership occurs when the leadership style is
matched with the observed followers' characteristics. Effective
leaders anticipate and assess change and adapt quickly and
grow with the change, all while leading followers to do the
same. As athletic training students' levels of readiness change,
clinical instructors also need to transform their leadership styles
and strategies to match the students' ever-changing observed
needs in different situations.
Data Sources: CINAHL (1982-2002), MEDLINE (19902001), SPORT Discus (1949-2002), ERIC (1966-2002), and
Internet Web sites were searched. Search terms included lead
ership, Situational leadership, clinical instructors and leadership,
teachers as leaders, and clinical education.
Data Synthesis: Situational Leadership is presented as a

I

n athletic training education programs, professional
skills and abilities are refined in the clinical-education
component. This educational component relies heavily
on the expertise and effectiveness of clinical instructors
(CIs), who serve as teachers of clinical skills, and educa
tional leaders, who pass on leadership behaviors while
teaching, supervising, and mentoring athletic training stu
dents (ATSs). Given the vast range of ATSs' behavior var
iables, such as level of emotional maturity, competency, and
commitment, CIs need to be able to adjust their leadership
styles or strategies to best fit the students' observed needs
in specific situations. Furthermore, effective clinical teach
ing is influenced by the CIs' leadership skills and abilities. 1
As in other disciplines, CIs who are effective teachers dem
onstrate similar attributes and characteristics as effective
leaders. 2"6 Therefore, CIs who play a role in educating the
future proteges of the athletic training profession must also
develop their leadership styles and skills.
The purpose of this article is to present a leadership model,
Situational Leadership (SL), which can be implemented by CIs
during clinical education. The SL model can create or enhance
the CIs' own leadership styles and enhance the use of their
leadership skills and abilities in the clinical setting. The SL
theory is based on a commonsense approach and is easily un
derstood by all involved; thus, it is an appealing model for
students and practitioners. 7

leadership model to be used by clinical instructors while teach
ing and supervising athletic training students in the clinical set
ting. This model can be implemented to improve the clinicaleducation process. Situational leaders, eg, clinical instructors,
must have the flexibility and range of skills to vary their lead
ership styles to match the challenges that occur while teaching
athletic training students.
Conclusions/Recommendations: This leadership style
causes the leader to carry a substantial responsibility to lead
while giving power away. Communication is one of the most
important leadership skills to develop to become an effective
leader. It is imperative for the future of the profession that cer
tified athletic trainers continue to develop effective leadership
skills to address the changing times in education and expec
tations of the athletic training profession.
Key Words: leadership, Situational Leadership, teacher as
leader, clinical education

DEFINING LEADERSHIP

Before we can understand leadership and its role in clinical
education, we must first define leadership. Unfortunately, the
definition of leadership takes on many forms, depending on
the perspective and element discussed. A few pertinent def
initions related to this discussion are presented. Leadership
has been observed in all socioeconomic environments and at
different hierarchic levels for a very long time. x Typically,
leadership positions are viewed as top-of-the-scale positions,
such as presidents, chief executive officers, deans, depart
ment chairs, and program directors. Leadership also can be
viewed in any position in which a person's followers "buy
into" the leader's vision and work toward a set goal. 8 Fur
thermore, leadership can be defined as the ability to induce
others to take actions toward a common aspiration. 9 Theory
indicates that leadership consists of 3 elements: relation,
leader driven, and action.9 In the relation element, more than
1 person is needed to create a leader; without followers, there
is no leader. In the leader-driven element, a leader must do
something or cause something to happen. The final element
is that leadership requires followers to take action: leaders
promote followers to increase productivity by using incen
tives, rewards, or team building, or conversely, by punish
ing. 9 Finally, leadership can be defined as a relationship
founded on trust and confidence that encourages people to
take risks. Risks encourage change, and change keeps orga-
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Table 1. Twenty Characteristics, Values, or Traits Identified in Effective Leaders in Rank Order10
1-5

6-10

11-15

16-20

Honest
Forward looking
Competent
Inspiring
Intelligent

Fair minded
Broad minded
Supportive
Straightforward
Dependable

Cooperative
Determined
Imaginative
Ambitious
Courageous

Caring
Mature
Loyal
Self-controlled
Independent

nizations alive. 10 On the basis of these definitions, leaders
have significant and responsible influence over followers. In
the athletic training clinical-education process, CIs must as
sume the leadership positions as clinical teachers. Moreover,
when CIs model effective teaching techniques and develop
leadership expertise, they become effective teacher-leaders;
they view leadership as an opportunity to positively affect
their own growth and their students' learning. 11
In summary, many definitions explain leadership. Each sit
uation presents its own operational definition and description.
Athletic training provides many different scenarios in which
leaders emerge in various situations and positions. The focus
here will be on CIs as leaders and teachers in clinical educa
tion, using the SL model.
CHARACTERISTICS OF EFFECTIVE LEADERS

For many years, researchers who studied characteristics of
effective leaders have found one common theme: leaders are
agents of change. 7 In the early 1980s, Kouzes and Posner 10
researched more than 20 000 business and government exec
utives, asking what the subordinates and leaders valued in a
leader. They identified 5 top characteristics: (1) honest, (2)
forward looking or visionary, (3) inspiring, (4) competent, and
(5) fair minded. The top 20 characteristics from their most
recent study are presented in Table 1 . Other investigations of
leadership studies identified similar characteristics and attri
butes. 9- 12- 18
LEADERSHIP THEORIES AND
SITUATIONAL LEADERSHIP

Many theories and models have emerged throughout the de
cades of research in leadership. The leadership model pre
sented in this article, which is easily applied in clinical edu
cation, is SL. Since the early 1960s, Hersey has researched
and developed what is known as the SL model. This model is
used by leaders to recognize current behaviors of people and
motivate, facilitate, and encourage them to reach their highest
levels of performance and potential. 7' 19 Situational leadership
describes the relationship and task between the appropriate
behavior and response by the leader based on the follower's
maturity level. Again, the key to effective leadership lies in
matching the appropriate behavior or style of the leader to the
follower's maturity level. 7- 19
To be a good leader is to know your group and its members'
abilities and willingness to perform tasks at all times. In ad
dition, to be an effective leader, you must know how others
perceive your leadership style and be aware of your own pre
ferred style. 16 Leadership in the clinical setting is just one
aspect of leadership in athletic training educational programs.
Again, effective leadership is not limited to the heads of or
ganizations; it is employed at many levels within organizations
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Table 2. Behaviors Observed in Situational Leaders
1) Foster creativity in their followers as part of risk-taking opportunities.
2) Encourage follower participation and communication as part of effec
tiveness.
3) Build trust, recognition, and support as part of autonomy with the
followers.
4) Cultivate collaboration as part of collegiality with the followers.
5) Practice ethical modeling as part of honor at all times.

and affects all personnel. 19'20 In other words, athletic training
CIs must know the skills and abilities of their entry-level ATSs
to display effective leadership while they are teaching. As the
students' cognitive abilities, emotional maturity, and levels of
experience change, CIs should demonstrate multiple leadership
practices in teachable situations and be ready to adapt their
leadership style to any specific clinical situation. Furthermore,
effective leaders identify the most effective leadership style
for a given condition and adapt their leadership style accord
ingly.
There is a fine line between leadership strategies and clinical
teaching methods, and parallels between leadership in the
clinical setting and teaching styles can be seen. The following
information is designed to lead readers to think about the
leadership style and characteristics used by the CI during
teachable situations. The leadership concepts that are de
scribed in the following section draw on effective leadership
characteristics and behaviors and use the basic attributes of
creating trust, building respect and commitment, enhancing
communication skills, and demonstrating support between CIs
and ATSs.
CLINICAL INSTRUCTORS AS
SITUATIONAL LEADERS

Situational Leadership can be easily implemented by athletic
training instructors; this model takes a commonsense approach
and is easy to understand.7 The advantages of SL for CIs are
numerous because it promotes actions that are characteristic of
teachers as leaders. These effective leadership behaviors (Table
2) can be shared with and taught to ATSs by CIs during clinical
education. Many health science investigators have conducted
empirical studies to review SL as an effective leadership
style21 "25 ; however, only one study (in nursing) applied SL to
clinical education. 23
To be effective using the SL model, CIs must have the flex
ibility and range of leadership skills to vary their leadership
style. The SL model includes 4 leadership styles that are ap
propriate for CIs to use with different observed behaviors
identified in students: (1) telling, (2) selling, (3) participating,
and (4) delegating. 7' 19 A situational leader adapts his or her
leadership behaviors to match the features of the situation and
levels of readiness of the followers. However, before a lead-
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Table 3. Students' Behavior Variables That Determine Situational
Leadership Styles
1)
2)
3)
4)
5)

Level of
Level of
Level of
Level of
Level of
cation.

emotional maturity.
cognitive ability.
motivation.
experience and confidence.
efficacy, transference of knowledge to demonstrable appli

ership style can be incorporated in a clinical-education situa
tion, the ATSs' level of readiness should be assessed to de
termine the CI's best-fit leadership style. Readiness is defined
as the ability and willingness of the followers to perform a
specific task. 7' 19 Table 3 depicts the 5 variables that determine
follower readiness and should be assessed by the CI before a
leadership style is implemented. 19 Once the student's level of
readiness is determined, via observation or written assessment,
the situational style that best fits the given situation for student
readiness is then incorporated to promote growth and guide or
challenge the student. Table 4 has been adapted from the
works of Hersey et al 19 and summarizes the 4 SL styles that
match the follower's readiness levels with the appropriate lead
ership style.
Telling and selling styles of the SL model may be appro
priate for students who are in the beginning semesters of the
athletic training education program and need strong guidance
and supervision. The remaining 2 styles, participating and del
egating, may be used with more experienced students because
these ATSs have a sense of confidence and a greater knowl
edge base.
The telling style is appropriate when the followers are
new or inexperienced and need direction and guidance to
complete a specific task. In this case, the leader provides
detailed instructions and closely supervises the followers'
performance, all the while building trust and demonstrating
straightforwardness. The leader unilaterally initiates prob
lem-solving and decision-making processes. 7 ' 19 The telling
leadership technique is most appropriate to use with begin
ning ATSs because these students have a low level of ex
perience, confidence, and knowledge and a low to moderate
level of maturity.
When teaching a beginning student to administer super
ficial heat clinically, the CI should be explicit and directive

in the instructions given to the ATS. The student does not
need to think deeply about the process of acting to a com
mand but only reacts to that command. Additionally, the CI
should dialog with the student to teach the guidelines of
using superficial heat to foster student growth and advance
the learning process. The CI not only teaches the clinical
skills in this example but also communicates effectively and
listens actively, all traits of an effective leader. Even though
the CI performs the telling, or problem-solving and deci
sion-making processes, the student still learns because of
the quality communication and feedback between the CI and
student. It is imperative to provide useful, level-specific
feedback to foster learning, create a sense of confidence in
the student, and advance the student to the next level of
readiness (the ability and willingness to perform a task). In
summary, the telling style provides the ATS with specific
instructions and close supervision to ensure that quality
learning occurs, and the CI communicates to cultivate
knowledge and skills in the given task.
The next level of leadership is the selling style (also
known as the coaching style). This style allows the leader
to provide moderate to high direction to the student and lead
by example. The leader now encourages the follower to ex
press his or her own feelings and suggestions to solve a
challenge. This style encourages 2-way communication. The
ATS begins to become empowered, but the final decision
remains with the CI. This style is useful when students are
more responsible, experienced, and willing to do the task
but may lack the necessary skills needed for independence
in the given situation. 7 ' 19 For example, an athlete enters the
athletic training facility before practice in need of superfi
cial heat for a chronic quadriceps muscle injury. Through
previous observation, the ATS recognizes the need to re
trieve a hot pack for this athlete and communicates that need
to the CI. In turn, the CI challenges the student's knowledge
by asking pointed questions and suggesting several alter
native treatment protocols or modalities from which the stu
dent might choose. This questioning challenges the student
to decide the best method of treatment for this injury. By
giving the appropriate feedback and receiving positive re
inforcement from the CI, the student builds self-confidence.
The CI gives moderate direction and supervision, but the
student analyzes the problem, creates solutions, and ex-

Table 4. Clinical-Instructor Leadership Style Paired with Student's Level of Readiness (adapted from Situational Leadership Model) 1
Situational
Leadership Style
Telling

Selling (coaching)

Participating

Delegating

Clinical Instructor's Action
Provide explicit instruc
tions to student; no de
cision-making input from
student
Explain rationale for deci
sions and provide op
portunity for student's
clarification
Share ideas and facilitate
decision-making process
with student
Give decision-making re
sponsibility and execu
tion to student

Clinical Instructor's Level of
Guidance and Supervision

Student's Level of
Readiness

Student's Level of
Behavior Variables*

High; close guidance and
supervision of student

Low; student feels inse
cure in ability

Low in most variables

Moderately high; high to
moderate guidance and
supervision of student

Moderate; student feels
unable but willing to
perform

Moderately low in most
variables

Moderately low; moderate
to low guidance and su
pervision of students
Low; little guidance of stu
dent, however always
supervised

Moderate; student feels
able but insecure in
ability
High; student feels able
and confident in ability

Moderately high in most
variables
High in most variables

"Refer to Table 3 for behavioral variables.
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plains and defines the rationale for the solutions. The CI
still takes responsibility for the student's actions by approv
ing or denying the student's suggested protocol. In the sell
ing style, dialog between the CI and ATS is crucial; com
munication enhances the student's self-confidence and
motivation, ensures the development of new skills, and in
creases cognitive ability and refining of previously learned
skills. To summarize, key communication with moderate to
high direction and high guidance from the leader to the fol
lower characterizes the selling style. 7 ' 19
Next in SL is the participating style, which moves the stu
dent toward greater independence for autonomous perfor
mance. This style is characterized by low task or direction
and high relationship behavior. In other words, the day-to
day decision-making and problem-solving tasks move from
the leader (CI) to the follower (ATS). This style encourages
the student to use his or her ability to perform the desired
task, but the student may not be committed to starting or
completing the assignment. Commitment in this context is
defined as the student's level of motivation and confi
dence. 7 - 19 A lack of commitment at this point in the student's
development may be due to insecurity or a lack of confidence
in newly acquired skills. For example, an athlete with hip
pain enters the athletic training facility and approaches the
ATS. The ATS is reluctant to assist this athlete, based on
lack of experience and lack of confidence with this particular
injury. The CI directs the ATS to assist the injured athlete
and encourages the ATS to use previously acquired skills and
knowledge. The ATS may ask the CI if a particular method
of treatment that was used on another athlete with a similar
injury should be administered, thus seeking approval and
building confidence. The CI quizzes the ATS regarding the
previous learning and, as a result, instills in the ATS a greater
sense of self-confidence. Again, communication is key to fur
ther building the rapport between the CI and ATS and im
proving the student's learning. The CI continues to support
the student's effort to use the skills already developed and
further reinforces skills that were more recently acquired.
Communication, confidence building, and supportive lead
ership characteristics are used in this example.
The final leadership style is the delegating style. This style
is used when the followers are willing and able to take re
sponsibility for directing their own behaviors. For instance,
the CI and ATS discuss the challenge or situation, and a con
sensus of the exact problem is defined. Once both parties
agree on the task, the decision-making process is delegated
totally to the student. However, entire delegation to the stu
dent does not imply lack of involvement by the CI. This style
allows the leader to focus attention on the next goal-setting
task or problem identification for the follower. 7- 19 An ATS
who has developed a broad knowledge base to this point has
successfully performed designated skills in front of the CI
and has reached the highest maturity level is encouraged to
make clinical decisions with little guidance from the CI. Fur
thermore, it is imperative that the CI has "tested and chal
lenged" the knowledge base, both the cognitive and psychomotor abilities of the ATS, before allowing him or her to
become semiautonomous. Because the CI still must assume
responsibility for the quality of care delivered by the ATS,
supervision is still required.
Situations in athletic training change frequently, as does the
student's knowledge base and readiness level; therefore, CIs
should use a variety of leadership practices to educate and
S-264

prepare students to accomplish the day's activities. In sum
mary, the SL style used by the CI matches the evolution and
progression of the student's readiness. When the student's abil
ity and willingness are low, the CI uses the telling or selling
styles (or both) to direct and guide the student to accomplish
the task. Conversely, when the student's readiness level is
high, the CI uses the participating or delegating styles (or both)
to decrease control and allow the student to accomplish the
goal with little direction.
CONCLUSIONS

Leadership is a fundamental element in clinical instruction.
Situational leaders carry a substantial responsibility to lead and
give power away as they encourage their followers in attaining
their greatest potential. Again, leadership is not limited to the
heads of organizations but is used at many levels within or
ganizations. In clinical education, multiple leadership activities
parallel a variety of clinical-instruction teaching methods;
however, the actions or behaviors performed by clinical in
structors are based on effective leader characteristics. These
characteristics include creating trust, building respect and com
mitment, enhancing communication skills, and demonstrating
support between themselves and their ATSs. The 4 styles that
encompass SL are telling, selling, participating, and delegat
ing. The level of readiness of the follower determines the style
employed. As the ATS's level of readiness changes, so should
the clinical instructor's leadership strategy.
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