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Context: Athletic training students and graduates are faced with many factors that direct them into or away from the
athletic training profession as a final career choice.

Objective: The purpose of the study was to determine the career decisions made by athletic training students following
graduation from an accredited professional athletic training edcuation program (ATEP) and what work-related and ATEP
program factors influenced their career decisions.

Design: A 42-question self-reporting web-based survey was used.
Setting: CAATE/CAAHEP-accredited ATEP programs.

Participants: Seventeen hundred and ninety-two seniors and recent graduates of CAATE/CAAHEP-accredited programs
from May 2005 through June 2007.

Outcome Measures: Descriptive statistics were utilized to obtain frequency counts of the participants’ responses.

Results: The majority of the participants (82.4%) chose to pursue a career as an athletic trainer (AT), while the remainder
(17.6%), indicated they did not seek employment as an AT. The college/university setting was the most frequently selected
by those employed (45.6%) and those seeking employment (35.6%) as an AT. All 8 ATEP factors (clinical experience hours,
clinical experience variety, roles/functions of a clinical instructor [Cl] or approved clinical instructor [ACI], preparation to
enter the field, level of confidence, Cl or ACI attitude toward work setting, Cl or ACI demonstration of professionalism, and
encouragement from faculty, Cl or ACI) were found to be influential in the participants’ decisions to pursue a career as an
AT. Salary, number of work hours per week, found another profession more interesting, and uncertain or changing work
schedule were the most influential factors reported for choosing to not pursue a career as an AT.

Conclusions: The decision to pursue a career as an AT is influenced by ATEP faculty, ACls, and Cls.

Key Words: career choice, work factors, ATEP factors, professional socialization, Millennials
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thletic training education has evolved significantly since
Atdhe first athletic training education programs (ATEP) were
eveloped in the late 1960s. While the evolution of athletic
training education has paralleled that of medical and health
professional education models, athletic training has dealt with
a number of important changes over the past decade. These
changes have allowed the profession to grow, to improve, and to
consolidate into one consistent route to eligibility for the Board
of Certification (BOC) examination.! The number of candidates
taking the BOC exam? has remained relatively steady throughout
this reform, while the number of Commission on Accreditation
of Athletic Training Education (CAATE) accredited ATEPs has
risen dramatically from 132 at the end of 2000 to 364 in 2007
(Personal communication with L. Caruthers, CAATE March
2008) due in part to the termination of the internship route to
BOC examination eligibility in January 2004. Although we
do not know if these changes had a significant impact on the
athletic training workforce, we do know there are currently more
opportunities in varied work settings for athletic trainers than
ever before.® Anecdotally, athletic training faculty and program
directors have noticed fewer students entering educational
programs and into athletic training practice settings following
graduation from accredited programs. The National Athletic
Trainers’ Association (NATA) responded to declining membership
by recently implementing reduced membership dues for newly
certified athletic trainers.* Others*® have investigated similar
concerns regarding the career choices of graduates in other
allied health professions. In a recent study, Mensch and Mitchell”
identified several barriers to choosing a career in athletic training
at one CAATE-accredited ATEP. The investigators found students
indicated time commitment and interest in another career as main
factors in determining why they chose not to pursue a career as
an athletic trainer.” Riter et al® also investigated the presence of
burnout in undergraduate athletic training students and a possible
relationship to burnout as a professional. They demonstrated that
students experienced burnout in their fourth or higher semester
“from their clinical assignments and associated responsibilities
of the ATEP"®%), as measured by their emotional exhaustion,
personal accomplishments, and depersonalization.” This
literature indicates that Millennial students and ATEP graduates
born after 1982 demonstrate the following characteristics: (a)
feel special, (b) sheltered, (c) team oriented, (d) confident, (e) feel
pressured, (f) achievement oriented, and (g) conventional.® These
characteristics may influence their decision to enter into or move
away from athletic training as a final career choice.

The purpose of this study was threefold: first, to determine if
graduates from professional ATEPs enter the field of athletic
training; second, if graduates are not entering athletic training,
what profession are they pursuing; and third, what factors did the
graduates report as influential in making their career decision.

METHODS
Participants

The participants for this study included students and graduates
of CAATE and Commission on Accreditation of Allied Health
Education programs (CAAHEP) from May 2005 through June
2007. Participants had either taken or had registered for the BOC
examination and were invited via electronic mail to participate in
this study. Invitations were sent by the BOC to 7,395 potential
participants. In an effort to collect data on subjects who did not
take or register for the BOC examination, the researchers also sent
invitations via electronic mail to 343 Athletic Training Education
Program (ATEP) directors asking them to forward the invitation to
their recent graduates and to their senior students who they knew
had not taken nor registered for the BOC examination.

Atotal of 1792 subjects agreed to participate in the study. However
due to incomplete or inconsistent responses, 139 subjects were
removed from the study leaving a response rate of 22.4%, or 1653
valid responses. The valid responses included students who
graduated from accredited undergraduate professional (N=1375
or 83.2%) and graduate professional (N=278 or 16.8%) athletic
training education programs from May of 2005 to May 2007. The
participants included male (N=507) and female (N=1146) students
from institutions that sponsored National Collegiate Athletic
Association (NCAA) Division | (N=864), NCAA Division Il (N=265),
NCAA Division Il (N=391), NCAA Division | & Il (N=65), NCAA
Division | & Ill (N=3), and National Association of Intercollegiate
Athletics (NAIA) (N=65) intercollegiate athletic programs.

Instrumentation

A web-based self-reporting survey instrument was developed
using Zoomerang®, Inc. software program (MarketTools, Inc., San
Francisco). To determine content and face validity, the instrument
was given to a panel of five athletic trainers, each of whom had
at least 15 years of experience in athletic training education.
Feedback was collected from the panel and used to make
minor grammatical and content changes to the instrument. The
instrument was then pilot tested by nine undergraduate athletic
training students at the co-investigator’s institution. The pilot test
was used to determine the clarity of survey items, completion
difficulty, and completion time.

The instrument was subdivided into four sections: 1)
demographics; 2) athletic training education program information;
3) professional/career information; and 4) athletic training
professional preparation. Survey questions included forced
choice, Likert-type, and short answer responses categorized to
fit employment and degree categories. Demographic questions
included the participants’ level in the ATEP, gender, year of
graduation or expected graduation, if they took or planned to
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take the BOC examination within the next six months, and if
they were currently BOC certified. The next section focused on
the participant’s ATEP information. This section determined the
academic calendar and number of quarters or semesters required
to complete the ATEP, the ATEP admissions process, the average
number of clinical experience hours completed at the sophomore,
junior, or senior level, and the work settings used to complete
the formal observational or assigned clinical experiences. The
professional/career section collected information regarding their
employment status, the employment setting they were currently
in or seeking, and if they had been accepted to or completed a
degree, certification, and/or professional program in addition to
athletic training. The final section consisted of questions regarding
the influence of ATEP factors on their decision to pursue a career
in athletic training or pursue a career outside of athletic training.
Participants rated the degree of influence of each variable using
a four-point Likert-type scale ranging from most influential (4),
influential (3), somewhat influential (2), not influential (1), and a
not applicable option was provided. In addition, the above Likert
type scale was used to measure the degree of influence of various
athletic training work factors as it related to the participant's
decision to not pursue a career in athletic training. All data was
analyzed using the Statistical Package for the Social Sciences®
(SPSS Inc., Chicago, IL) for Windows version 16.0.

Procedures

The initial invitation to participate in this study was sent via
electronic mail by the BOC due to data privacy. A follow-up
invitation was sent two weeks later. The invitation included a brief
description of the study, estimated survey completion time, and
the URL address to access the Zoomerang® web-based survey.
In addition, a letter was sent to all directors of CAATE-accredited
programs that included a description of the target population,
purpose of the study, and instructions on how to forward the
invitation to participate to their alumni and students who they
knew did not take or register for the BOC examination between
May 2005 and June 2007. The introductory page of the survey
provided details of the study, assurance of anonymity, information
regarding IRB approval, instructions on how to complete the
survey, and informed consent.

Data Analysis

The nature of the research questions and the data obtained required
the use of descriptive and frequency statistics. Open-ended
short answer responses were categorized by the researchers and
appropriately coded. Frequency counts were used to determine
if subjects intended to obtain or maintain their BOC certification.
Further analyses split the responses into two groups: those who
were employed as an athletic trainer (AT) or sought employment
as an AT and those who were not seeking employment as an AT.
Within each group, frequency counts were used to determine (1)
the number of participants seeking work or employment in various
athletic training and non-athletic training work settings, (2) to
determine to what degree their decision to pursue or not pursue
a career using their ATC credential was influenced by eight ATEP
program factors, and (3) to determine what degree their decision
to not pursue a career using their AT credential was influenced

by nine work-related factors. Descriptive measures were used to
determine the influence of ATEP and work-related factors in the
career decision process.

RESULTS

The participants’ decisions to pursue or not pursue a career as
an AT are depicted in Table 1. From this data it is clear that the
majority of the participants (82.4%) chose to pursue a career
as an AT, while the remainder (17.6%), indicated they were not
seeking employment as an AT.

The work settings or desired work settings of participants
employed or seeking employment using their AT credential is
presented in Tables 2 and 3, respectively. The college/university
setting was selected most frequently by those employed (45.6%)
and those seeking employment (35.6%) as an AT. The second
and third most selected setting for those employed as an AT was
the high school-clinic/outreach (20.1%) and high school full-time
(14.2%) setting. For those seeking employment using their AT
credential, the second and third most desired setting selected
was the high school full-time (20.5%) and high school-clinic/
outreach (16.1%) settings.

The chosen professional areas reported by the participants who
were not seeking employment as an AT are displayed in Table
4. Twenty-nine percent reported they were employed or seeking
employment as a registered/licensed physical therapist, and
16% reported they were employed or seeking employment as a
physician assistant.

Table 5 indicates the participants’ responses to the influence of
nine work-related factors on their decisions not to pursue a career
using their ATC credential. The participants reported salary
(80.8%), followed by number of hours per week (75.3%), found
another profession more interesting (71.5%), and an uncertain or
changing work schedule (70.8%) as the most influential, influential,
or somewhat influential work-related factors having any influence
on their decision not to pursue athletic training as a career.

As indicated above, the data from the survey anchors for most
influential, influential, and somewhat influential were combined for
reporting purposes in order to provide an indication for whether a

Table 1. Participants' Decisions to Pursue or Not Pursue a
Career as an Athletic Trainer (N=1653)

Response n %

Yes 1070 64.7
Currently employed as an AT

Yes 292 17.7
Seeking employment as an AT

No 291 17.6
Not employed nor seeking
employment as an AT
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Table 2. Work Settings of Participants Employed Using Their
Athletic Trainer Credential (N=1070)?

Table 3. Desired Work Settings of Participants Seeking
Employment Using Their Athletic Trainer Credential (N=292)

Work Setting n % Work Setting n %
College/university 488 45.6 College/university 104 35.6
(including junior college) (including junior college)

High School (clinic/outreach) 215 201 High School (full-time) 60 20.5
High School (full-time) 152 14.2 High School (clinic/outreach) 47 16.1
Sports Medicine Clinic 42 3.9 Sports Medicine Clinic 24 8.2
(not with physician) (not with physician)

Professional Sports 36 3.4 Professional Sports 12 41
Physician's Office (orthopedic) 29 2.7 Health/Fitness 12 41

(personal training/sports enhancement)

Health/Fitness 13 1.2

(personal training/sports enhancement) Physician’s Office (orthopedic) 6 2.1
Industrial 12 1.1 Hospital 5 1.7
Hospital 11 1.0 Corporate 2 0.7
Corporate 3 0.3 Physician’s Office (general practice) 2 0.7
Physician’s Office (general practice) 1 0.1 Industrial 1 0.3
Other (write-in) 68 6.4 No Response 1 0.3
aWork settings may include graduate assistantships, internships, part- Other (write-in) 16 55

time, full-time, and season employment.

factor had any influence on the participant’s career decision. The
participants who planned to pursue a career as an AT reported the
following ATEP factors as influential: level of confidence you have
in your skills and abilities as an AT (98.2%); the degree to which
you feel your education has prepared you to enter the field of AT
(97.5%); and clinical experience variety you received during your
education (95.1%). As a group, participants who chose to pursue
a career other than AT indicated the amount of clinical experience
required (41.6%), level of confidence you have in your own
skills and abilities as an AT (42.3%), and clinical instructor (Cl) or
approved clinical instructor (ACI) attitude toward their work setting
(41.6%) as factors that influenced their decisions. Responses to
the perceived influence of eight ATEP factors on their decision
to pursue or not pursue a career using their ATC credential are
displayed in Table 6.

DISCUSSION

The purpose of this study was to first determine if graduates from
professional ATEPs enter the field of athletic training; second, if
graduates are not entering athletic training, what profession are
they pursuing; and third, what factors did the graduates report
as influential in making their career decision. Our results indicate
that the majority, 82.3%, of the respondents were employed
or seeking employment using their ATC credential. Both work
factors and ATEP factors were influential in the career decision
making process.

Table 4. Professional Areas of Participants Not Employed nor
Seeking Employment as an Athletic Trainer (N=291)

Professional Areas n %

PT (registered/licensed physical therapist) 83 28.5
PA (physician assistant) 46 15.8
| am not working in, nor plan to pursue 28 9.6
a position in a health care setting

MD (medical doctor) 16 5.5
Medical Sales 14 4.8
DC (doctor of chiropractic) 13 4.5
Unsure 13 4.5
RN (registered nurse) 9 3.1
CSCS (NSCA certified strength & 7 2.4
conditioning specialist)

DO (doctor of osteopathy) 6 2.1
MT (registered/licensed massage therapist) 6 2.1
K-12 Education 6 21
Personal Trainer (other or no certification) 6 2.1
Other® 38 13.0

aAreas with fewer than 5 responses were placed in the other category.
These include EMT, PTA, certified personal trainer or performance
enhancement specialist (NSCA, NASM), CNA, and LPN.
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Table 5. Influence of Work Factors on Participant’s Decision to Not Pursue a Career Using Their Athletic Training Credential (N=291)

Response® n % Question Mean (95% CI)
Number of hours per week 2.80 (2.66-2.93)
Most Influential 91 31.3
Influential 80 27.5
Somewhat Influential 48 16.5
Not Influential 49 16.8
Not Applicable 23 7.9
Uncertain or changing work schedule 2.86 (2.45-2.72)
Most Influential 74 25.4
Influential 77 26.5
Somewhat Influential 55 18.9
Not Influential 66 22.7
Not Applicable 19 16.5
Salary 2.94 (2.81-3.06)
Most Influential 107 36.8
Influential 80 27.5
Somewhat Influential 48 16.5
Not Influential 38 13.1
Not Applicable 18 6.2
Used athletic training in preparation for other professional program 2.33 (2.18-2.48)
Most Influential 58 19.9
Influential 47 16.2
Somewhat Influential 53 18.2
Not Influential 83 28.5
Not Applicable 50 17.2
Limited opportunities in desired work setting 217 (2.04-2.31)
Most Influential 43 14.8
Influential 56 19.2
Somewhat Influential 60 20.6
Not Influential 97 33.3
Not Applicable 35 12.0
Limited opportunities in desired geographical region 1.84 (1.71-1.97)
Most Influential 29 10.0
Influential 31 10.7
Somewhat Influential 59 20.3
Not Influential 130 44.7
Not Applicable 42 14.4
Found another profession more interesting 2.70 (2.56-2.83)
Most Influential 85 29.2
Influential 66 22.7
Somewhat Influential 57 19.6
Not Influential 54 18.6
Not Applicable 29 10.0
Insufficient respect as a health care provider 2.30 (2.16-2.44)
Most Influential 56 19.2
Influential 62 21.3
Somewhat Influential 50 17.2
Not Influential 95 32.6
Not Applicable 28 9.6
Limited job functions (scope of practice) 2.26 (2.12-2.40)
Most Influential 53 18.2
Influential 55 18.9
Somewhat Influential 65 22.3
Not Influential 92 31.6
Not Applicable 26 8.9

2lndicates a participant’s response to the question, “Are you currently working or seeking employment in a position using your credential as an Athletic
Trainer?” The degree of influence was rated on a 4-point Likert scale, ranging from most influential (4) to not influential (1).
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Table 6. Influence of Athletic Training Education Program (ATEP) Factors on Participant’s Decision to Pursue a Career Using Their

Athletic Training Credential

Yes? (n=1362) Mean (95% CI) No? (n=291) Mean (95% CI)
Response n % n %
Amount of clinical experience hours required 2.64 (2.59-2.69) 1.91 (1.77-2.05)
Most Influential 260 19.1 34 11.7
Influential 543 39.9 42 14.4
Somewhat Influential 323 23.7 45 15.5
Not Influential 209 15.3 133 45.7
No Response 27 2.0 37 12.7
Clinical experience variety you received during your education 3.14 (3.10-3.18) 1.57 (1.45-1.69)
Most Influential 486 35.7 18 6.2
Influential 630 46.3 26 8.9
Somewhat Influential 178 13.1 37 12.7
Not Influential 60 4.4 169 58.1
No Response 8 0.6 41 141
Roles and functions of the Cl or ACI during my clinical experience 3.01 (2.96-3.05) 1.82 (1.69-1.95)
Most Influential 415 30.5 25 8.6
Influential 607 44.5 42 14.4
Somewhat Influential 239 175 49 16.8
Not Influential 82 6.0 138 47.4
No Response 19 1.4 37 12.7
The degree to which you feel your education has prepared you to 3.24 (3.20-3.28) 1.73 (1.61-1.86)
enter the field of athletic training
Most Influential 552 40.5 26 8.9
Influential 613 45.0 33 11.3
Somewhat Influential 164 12.0 47 16.2
Not Influential 29 2.1 155 53.3
No Response 4 0.3 30 10.3
Level of confidence you have in your own skills and abilities as an 3.21 (3.17-3.24) 1.78 (1.67-1.90)
athletic trainer
Most Influential 467 34.3 18 6.2
Influential 727 53.4 47 16.2
Somewhat Influential 143 10.5 58 19.9
Not Influential 21 1.5 13 47.8
No Response 4 0.3 29 10.0
Cl or ACI attitude toward their work setting 2.99 (2.94-3.03) 1.91 (1.77-2.04)
Most Influential 410 30.1 31 10.7
Influential 593 43.5 48 16.5
Somewhat Influential 250 18.4 42 14.4
Not Influential 88 6.5 133 45.7
No Response 21 1.5 37 12.7
Demonstration of Cl or ACI professionalism 3.00 (2.96-3.05) 1.73 (1.60-1.86)
Most Influential 410 30.1 29 10.0
Influential 611 44.9 30 10.3
Somewhat Influential 231 17.0 40 13.7
Not Influential 87 6.4 158 54.3
No Response 23 1.7 34 1.7
Encouragement or direction from the ATEP faculty, Cl or ACI 3.17 (3.13-3.22) 1.78 (1.66-1.91)
Most Influential 568 41.7 27 9.3
Influential 509 37.4 35 12.0
Somewhat Influential 198 14.5 50 17.2
Not Influential 67 4.9 144 49.5
No Response 20 15 35 12.0

aIndicates a participant’s response to the question, “Are your currently working or seeking employment in a position using your credential as a
Certified Athletic Trainer?” The degree of influence was rated on a 4-point Likert scale, ranging from most influential (4) to not influential (1).
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Influence of Work Factors on Participants Decision to
Choose a Career in AT

Of the total number of respondents, 17.6% reported they were not
employed nor were they pursuing employment in athletic training
(Table 1). The majority of these respondents indicated they were
pursing education or employment in another healthcare or wellness
profession (Table 4). To understand why ATEP graduates are
pursuing other healthcare or wellness professions, we investigated
the education and work-related factors that may influence their
decisions.

The participants of this study, who identified themselves as
choosing to not pursue a career using their ATC credential,
identified work factors such as: salary, number of hours worked per
week, found another profession more interesting, and uncertain
or changing work schedule as the most influential, influential, or
somewhat influential in their decisions. These findings are similar
to those found by Mensch and Mitchell” in a qualitative study
describing the perceptions of potential athletic training recruits.
They found “too much time involvement” and “interested in
a different career” as the most frequently reported barriers to
choosing a career in athletic training. A possible explanation for
this phenomenon can be found by looking closely at the type of
participant involved in this study. Each of these participants can
be classified as a so-called "Millennial". Monaco and Martin®
define the Millennial generation as students born after 1982 and
demonstrating the following characteristics; (a) feel special, (b)
sheltered, (c) team orientated, (d) confident, (e) feel pressured, (f)
achievement orientated, and (g) conventional. Millennial students
typically desire a balance between their professional and personal
life.">'* Millennial students are not workaholics;® they desire
a good balance between their work, family, and social lives.
Therefore, if, during the student's clinical experience, an ACI or Cl
modeled professional behavior that exhibited imbalance between
their professional and personal life, they may perceive this to be
the reality of the profession as a whole. This perceived reality
does not fit into the paradigm of the Millennial’s life. Another
characteristic of the Millennial is a desire for organizational and
professional support in maintaining this balance.’®* The Millennial
student may view the long hours and uncertain or changing work
schedule as a lack of support from organizational and professional
entities. This perception of lack of support may adversely impact
the Millennial’s need to be valued as a professional''-'?

Influence of ATEP Factors on Participant's Decision to
Choose a Career in AT

The participants of this study who identified themselves as
choosing to pursue a career in athletic training identified several
ATEP program factors that influenced their decisions. Some of
these factors included the roles and functions of their ACI or ClI
during their clinical experiences, the attitude of the ACI or Cl toward
their work setting, the ACI or Cl demonstration of professionalism,
and the encouragement they received from the ATEP faculty, ACI
or Cl as the most influential factors in their decision to pursue a
career in athletic training (Table 6).

Each of these ATEP-related factors can be categorized under the
umbrella of professional socialization and mentoring. Professional
socialization, as defined in the literature, is a process whereby
students become part of the athletic training professional culture.™
This process involves acquiring attitudes, skills, and behavioral
norms of the athletic training professional.’* This is an informal
induction process where students begin to develop professional
values and identity."*'® This process gives the students a vision of
what it will be like for them to be an athletic training professional.s-'

For professional socialization to occur, the ACI or Cl must take
on the role of mentor. The literature indicates that mentoring is
essential to a student’s development,'® and for the process to be
successful, a personal relationship must be developed between
the student and the ACI or CL." 20 The relationship must have a
foundation of congruent professional values and trust.’®?' A
successful mentoring process for the student fosters a caring
student-teacher relationship,''?® a sense of belonging,'"?* and
professional acceptance.''® Connected to this mentoring role
is the process of modeling professional skills and assisting the
students with skill acquisition.'” 2223 The modeling role provides
experiences where the students are provided opportunities
to make decisions.?" Through this process, it is critical that the
student be allowed to experiment with learning, while being
supported and guided by their ACI or CI.8'"2" 24 This provides a
safe environment for the student to develop as a professional.?'
Effective mentoring takes place when students feel as though
their ACI or Cl is accessible and approachable.”® The ACI or ClI
can provide a positive or negative outlook on the athletic training
environment.®'” Students are aware of this outlook and determine
this to be a very strong factor in shaping their own attitudes
toward the profession.'” The athletic training professional’s work
environment perceptions shape the newly forming perceptions of
the students. Students begin to take on the established perceptions
of the ACI or Cl. These perceptions become the student’s vision
of the profession, and this vision can be a positive or a negative
perception of the profession or of a specific work setting. The
participants of this study reported that the attitude of the ACI or CI
toward their work-setting was influential in their choice to pursue
a career as an AT (Table 6). Successful ATEP faculty, ACls, or
Cls create an environment of acceptability?>? and autonomy'"22-23
for the students. The student is encouraged to participate in the
hands-on learning process and has the opportunity to experiment
with didactic knowledge under the supervision of the ACI or
Cl."® Students are guided®''?! and are allowed to systematically
master clinical proficiencies. This constant encouragement by the
ACI or Cl provides the necessary connection'®'® 20 ypon which
the Millennial student thrives. These mini successes drive the
Millennial student toward mastery of clinical proficiencies. A key
characteristic of the Millennial student is the importance placed on
doing rather than simply knowing.'®'" 24 Being allowed to search
and discover information is paramount over simply being given
information.™®'24 The quest for information and the application
thereof is enticing to the Millennial student who thrives in an
environment where mentoring has a strong presence.’®"?* These
students have a personal relationship with their mentors and this
relationship is fostered through the student feeling supported and
encouraged by their mentor.'® 23
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Limitations

The study sample was comprised largely of graduates who have
registered for, who planned to register for, or who had already
taken the BOC exam. If a student was not planning on entering
the profession it is unlikely that he or she would have registered
for or taken the BOC examination. Therefore they may have been
less likely to respond to the survey request. This limitation was
addressed by contacting the program directors of the accredited
programs and asking them to identify those individuals who were
not planning or had not taken the BOC examination. In addition,
since the survey had a response rate of 22.4% it is possible that
potential participants chose not to respond to the survey because
they were not planning on pursing athletic training as their career.
These limitations make it difficult to determine if the results truly
reflect the decisions of all ATEP graduates.

CONCLUSION

At the onset of this research, the purpose was to determine
whether recent graduates were choosing a career as an AT, and
if they were not choosing a career as an AT, what professional
career choices were they making and what factors did they report
as influential in making these decisions. Our findings highlight the
importance of the ATEP faculty, ACI, and CI in the development
of future athletic training professionals. Paramount in this process
is the role of mentoring and professional socialization. The
students who make these critical connections with their ATEP
faculty, ACI, or Cl appear to be more likely to pursue a career in
athletic training. Our findings also illustrate the need to evolve as
a profession in the areas of salary, work load, and work schedule.
We need to clearly define our work day and work week or it may
be difficult to retain well qualified professionals from the current
and future generations. This is a necessary progression for the
AT profession to be effective in recruiting and retaining our best
and brightest students. The workforce is changing as Millennials
enter our educational programs and the profession. Their desire
for a work-life balance is critical to their professional and personal
fulfillment. If we do not make progress and evolve from this
professional ideal, we will lose these future professionals to other
healthcare professions.
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Context: Injured athletes rely on athletic trainers to assist them when recovering from injury. Over the last 20 years, the use
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Objective: Explore athletic training students’ perceptions of the importance and effectiveness of psychological skills in the
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rehabilitation is vital to an athlete’s successful recovery

and return to play.’® Ford and Gordon determined that
while an athlete may be physically ready to return to sport
after an injury, they may not be psychologically ready; hence,
the incorporation of psychological skills training into injury
rehabilitation is essential.* In addition, Andersen concluded that
numerous variables play an equally important role in an athlete’s
recovery from injury, one of which is the athlete’s psychological
readiness for return to competition.®

T he effective incorporation of psychological skills into injury

Research indicates that while psychological skills are important
to an athlete’s overall performance,* athletic trainers (ATs) often
do not incorporate them into their rehabilitation programs.”#
Washington-Lofren, Westerman, Sullivan, and Nashman,® for
example, found that 47.5% of ATs surveyed believed they were
unable to fully assist their athletes with the psychological aspects
of their recovery. Yet, when athletes were surveyed, 39% of male
and 40% of female collegiate soccer players believed their AT
was qualified to help them cope with negative emotions regarding
their injury.

Athletic trainers are constantly challenged to design and
implement rehabilitation programs which return their patient to
play as quickly as possible. With the use of psychological skills
training becoming more popular, ATs are increasingly in a position
to implement psychological skills programs.® Therefore, it is
important for ATs to both understand and use a wide variety of
mental skills to improve rehabilitation effectiveness.”® However,
the amount of formal training an athletic training student receives
in psychosocial intervention and referral seems to be inadequate
for the role ATs play in the psychological recovery of athletes from
sport injury.™

Athletic Training Education Program (ATEP) students must
demonstrate competency and proficiency in 12 specific areas.
The National Athletic Trainers' Association (NATA) Competencies
dictate the inclusion of psychosocial intervention and referral
competencies for all accredited ATEPs; this content area is called
“Psychosocial Intervention & Referral” (PIR; Table 1). Despite
the NATA Competencies' requirements to include psychosocial
competencies, a course specifically in sport psychology is not
required for athletic training education.’”® When athletic trainers
were surveyed, 85% indicated that a course in sport psychology
was important, but only about half of those respondents had
taken a course in sport psychology.” Furthermore, newly certified
athletic trainers do not feel adequately prepared in the areas of
mental skills training, counseling, and psychosocial referral."
In fact, Stiller-Ostrowski and Ostrowski' found that newly
certified athletic trainers reported feeling underprepared when
communicating and handling psychological issues associated
with athletes, parents, and coaches.

Hamson-Utley, Martin, and Walters’ recent study' investigated
athletic trainers’ and physical therapists’ perceptions of the
effectiveness of the use of psychological skills used during injury
rehabilitation. They found that both athletic trainers and physical
therapists held positive attitudes about the effectiveness of
psychological skills, which was an improvement compared to the
earlier work of Weiss, Wiese and Yukelson." Hamson-Utley et
al.”? also reported that formal training was correlated with more
positive attitudes about the use and effectiveness of psychological
skills. Also of interest, recent research by Hamson-Utley & Stiller-
Ostrowski surveyed ATEP program directors and asked them to
rank instructional emphasis placed on each of the 12 content
areas; the PIR content area received the lowest ranking overall
(unpublished data, 2010).

No study to date has focused on athletic training students’
perceptions of the importance and effectiveness of psychological
skills. Students’ perceptions are important to understand because
they have recently met or are in the process of meeting the
psychosocial intervention and referral competencies. Therefore,
the purpose of this study was to determine athletic training
students’ perceptions of the importance and effectiveness of
psychological skills in the rehabilitation of sport injury as well
as their academic preparation in psychological skills. Similar
to Hamson-Utley et al’s findings,™ it is expected that students
who have had formal training in psychological skills (ie, taken a
course) will hold different perceptions compared those who have
not had formal training. In addition, it is expected that students’
perceptions of the importance and effectiveness of psychological
skills will differ by year in school (ie, freshmen, sophomore, junior,
senior, or entry-level master’s student), as the students who have
been in school longer, (ie, senior or entry-level master’s student)
may have had more opportunity to be introduced to sport
psychology or psychological skills training in clinical education
settings.

METHODS
Participants

All participants (n = 180) were currently enrolled in a CAATE
accredited athletic training program. A total of 76 males and 104
females ranging in age from 18 to 35 (mean [SD] = 28.16 [2.49])
completed the survey. Of these respondents, 6 (3.3%) were
freshmen, 34 (18.8%) were sophomores, 62 (34.4%) were juniors,
70 (38.8%) were seniors and 7 (3.8%) were entry-level masters’
athletic training students (note: one respondent did not indicate
their year in school).

Procedures

Upon IRB approval, program directors from nine universities in
the U.S. were contacted by email to request their participation
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Table 1. The National Athletic Trainers' Association Competencies for Psychosocial Intervention & Referral:
Competencies (C) & Clinical Proficiencies (CP)

Number Description

PS-C1 Explain the psychosocial requirements (ie, motivation and self-confidence) of various activities that relate to the
readiness of the injured or ill individual to resume participation.

PS-C2 Explain the stress-response model and the psychological and emotional responses to trauma and forced inactivity.

PS-C3 Describe the motivational techniques that the athletic trainer must use during injury rehabilitation and reconditioning.

PS-C4 Describe the basic principles of mental preparation, relaxation, visualization, and desensitization techniques.

PS-C5 Describe the basic principles of general personality traits, associated trait anxiety, locus of control, and patient and
social environment interactions.

PS-C6 Explain the importance of providing health care information (communication) to patients, parents/guardians, and others
regarding the psychological and emotional well being of the patient.

PS-C7 Describe the roles and function of various community-based health care providers (to include, but not limited, to:
psychologists, counselors, social workers, human resources personnel) and the accepted protocols that govern the
referral of patients to these professionals.

PS-C8 Describe the theories and techniques of interpersonal and cross-cultural communication among athletic trainers, their
patients, and others involved in the health care of the patient.

PS-C9 Describe the basic principles of counseling (discussion, active listening, and resolution) and the various strategies that
certified athletic trainers may employ to avoid and resolve conflicts among superiors, peers, and subordinates.

PS-C10 Identify the symptoms and clinical signs of common eating disorders and the psychological and sociocultural factors
associated with these disorders.

PS-C11 Identify and describe the sociological, biological and psychological influences toward substance abuse, addictive
personality traits, the commonly abused substances, the signs and symptoms associated with the abuse of these
substances, and their impact on an individual’s health and physical performance.

PS-C12 Describe the basic signs and symptoms of mental disorders (psychoses), emotional disorders (neuroses, depression),
or personal/social conflict (family problems, academic or emotional stress, personal assault or abuse, sexual assault,
sexual harassment), the contemporary personal, school, and community health service agencies, such as community-
based psychological and social support services that treat these conditions and the appropriate referral procedures for
accessing these health service agencies.

PS-C13 Describe the acceptance and grieving processes that follow a catastrophic event and the need for a psychological
intervention and referral plan for all parties affected by the event.

PS-C14 Explain the potential need for psychosocial intervention and referral when dealing with populations requiring special
consideration (to include but not limited to those with exercise-induced asthma, diabetes, seizure disorders, drug
allergies and interactions, unilateral organs, physical and/or mental disability).

PS-C15 Describe the psychosocial factors that affect persistent pain perception (ie, emotional state, locus of control,
psychodynamic issues, sociocultural factors, and personal values and beliefs) and identify multidisciplinary approaches
for managing patients with persistent pain.

PS-CP1 Demonstrate the ability to conduct an intervention and make the appropriate referral of an individual with a suspected
substance abuse or other mental health problem. Effective lines of communication should be established to elicit and
convey information about the patient’s status. While maintaining patient confidentiality, all aspects of the intervention
and referral should be documented using standardized record-keeping methods.

PS-CP2 Demonstrate the ability to select and integrate appropriate motivational techniques into a patient’s treatment

or rehabilitation program. This includes, but is not limited to, verbal motivation, visualization, imagery, and/
or desensitization. Effective lines of communication should be established to elicit and convey information about
the techniques. While maintaining patient confidentiality, all aspects of the program should be documented using
standardized record-keeping techniques.

*Used with permission of the National Athletic Trainers’ Association.
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in the research study. These program directors were selected
because they represented various regions throughout the U.S. (ie,
Southern, Midwest, Eastern). All nine program directors that were
contacted agreed to participate in the study and subsequently
distributed the surveys to their students. Each program director
was sent an introductory letter outlining the study administration
directions, and copies of the informed consent and surveys to
distribute to students. Once completed, program directors
returned the informed consent forms and surveys in a postage-
paid self-addressed envelope. Of the two hundred surveys
distributed, 180 were completed and returned, for a 90%
response rate. The surveys included the Attitudes About Imagery
(AAI) Student Athletic Trainer survey,? a demographic survey,
and several questions about their training in, use of, and interest
in sport psychology and their beliefs about the psychological
aspects of athletic injury. The survey was given to experts in
sport psychology and athletic training (n = 5) for review; slight
modifications were made to several questions based on feedback
to improve overall clarity. No questions on the original AAl were
modified.

Surveys

The Attitudes About Imagery (AAl) Survey: The AAI, developed
by Hamson-Utley et al.,”” contains 15 items that measure
attitudes and beliefs about the effectiveness of psychological
skills for rehabilitating from sport-injury (see Table 3 for the
AAl items). An example item from the survey reads, “The use
of mental imagery is an effective way to decrease pain during
rehabilitation sessions” and the response is on a 7-point Likert
scale with anchors strongly disagree and strongly agree. Hamson-
Utley et al.’? developed the survey based on the Integrated Model
of Reponse,'* and previously established its content validity and
reliability. More specifically, test-retest reliability of the survey was
established at 0.60-0.84 for all 15 items, and Cronbach’s alphas
ranged on the four clusters of the survey from 0.65-0.90 (mental
imagery = 0.90, positive self-talk = 0.65, goal setting = 0.77, and
pain tolerance = 0.77).

Demographic Survey: The demographic survey was comprised
of several questions including gender, age, year in school, and
the sport(s) in which the athletic training student had clinical
experience.

Training, Use of, and Interest in Sport Psychology

Several questions were added to the instrument to assess
students’ training in, use of, and interest in sport psychology and
psychological skill training. To assess if the student had taken
a class at the university level in sport psychology, the following
question was included, “Have you taken a course at the university
level that focused on sport psychology or psychological skills
training (such as imagery, positive self-talk, goal setting, etc.)?” In
addition, Hamson-Utley et al. included four questions on mental
imagery as part of their study. The four questions included: 1)
“Have you had any formal training or courses that included the
use of mental imagery?”; 2) “Have you ever used mental imagery
to improve your sport performance?”; 3) “Have you ever used
mental imagery to help you rehabilitate from an injury?”; and 4)

“Are you interested in learning about the use of mental imagery
to help injured athletes.” Four additional questions for each of the
three clusters in the AAI (positive self-talk, controlling pain, and
goal setting) were added to access students’ interest in, use of,
and training in other areas within sport psychology.

Perceptions on the Psychological Affects of Injury

Two additional questions were added from Larson et al.’s study *
to assess the students’ perceptions of the psychological affects of
injury. The students were asked to use a 5-point Likert scale with
anchors strongly disagree and strongly agree when responding to
these prompts: “Athletes are psychologically affected by athletic
injuries” and “It is important to treat the psychological aspects of
an athletic injury.”

Statistical Analysis

SPSS statistical software (version 12.0; SPSS Inc, Chicago,
IL) was used for all statistical analyses with a set a-level of .05.
Descriptive statistics were calculated for participant age, gender,
and year in school, and to determine the students’ perceptions
on the psychological effects of injury and their attitudes about the
effectiveness of mental skills as a rehabilitation tool. Frequency
statistics were also calculated to determine the percentage of
students that had coursework and training in sport psychology
as well as those that had experience using psychological skills.

To determine if athletic training students who took a course in
sport psychology or psychological skills training differed by year
in school, a 2 x 5 Pearson chi-square analysis was used. Two one-
way analysis of variance (ANOVAs) were used to analyze possible
differences in athletic training students’ perceptions based on
their reported history of formal training in psychological skills.
Furthermore, we analyzed possible differences in the athletic
training students’ perceptions of effectiveness and importance
of addressing psychological aspects of injury by year in school
using a one-way multivarate analysis of variance (MANOVA).

RESULTS

Coursework, Use of, and Training in Sport Psychology

A total of 50.6% (n=91) of the students reported that they had
taken a course in sport psychology or psychological skills
training. A 2 x 5 Pearson chi-square analysis indicated significant
differences in year in school (freshmen, sophomore, junior,
senior, and entry-level master’s) and if the student had taken
a course in sport psychology or psychological skills training
(Table 2). More specifically, junior, senior, and entry-level master’s
students were more likely to indicate they had taken a course
in sport psychology compared to freshmen and sophomores
(X224. s = 954, P = .049). However, no differences were found
regarding students’ perceptions of the effectiveness of
psychological skills between those that reported formal training
in psychological skills and those who reported no formal training
O, 176= 7-48, P = .11).
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Table 2. Chi-Square Results in Differences in Year in School and
University Coursework in Sport Psychology or Psychological
Skills Training (No., %)

Coursework in Sport Psychology

Year in School Yes (n=91) No (n=85)
Freshman 1 (0.6) 5 (2.8)
Sophomore 11 (6.3) 2 (12.5)
Junior 7 (21.0 5 (14.2)
Senior 8 (21.6) 0 (17.0)
Entry-Level Masters 4 (2.3) 3 (1.7)

2 = 9.54, p = .049

Students indicated that they had training in the use of goal
setting (74.4%, n = 134) most often, followed by positive self-talk
(81.7%, n = 57), imagery (25.0%, n = 45), and pain management
techniques (21.7%, n =39). The students also responded that
they had used goal setting most often to improve their own sport
performance (86.7%, n =156), compared to positive self-talk
(83.9%, n=151), imagery (72.8%, n = 131), and pain management
techniques (35.6%, n = 64). Similarly, the students stated they
had used goal setting themselves most frequently to rehabilitate
from a sport injury (78.3%, n = 141), compared to positive self-
talk (52.2%, n = 94), pain management techniques (31.7%,
n =57), and imagery (31.1%, n = 56). The students were generally
very interested in learning more about psychological skills; 90.6%
(n =163) of the students indicated interest in receiving training in
goal setting, as well as training in pain management strategies
(83.9%, n = 151), positive self-talk (83.3%, n =150), and imagery
(78.9%; n=142).

Athletic Training Students’ Perceptions on the
Psychological Affects of Injury

Results indicated that, in general, the students agreed that
athletes are psychologically affected by injury (mean = 4.67 out
of 5). Using a one-way analysis of variance (ANOVA), we found
no effect on students’ year in school and their perceptions
of the psychological effects of injury (F, aa7a = =224, P =.06). In
addition, our results suggested that students generally agreed
that it is important to treat the psychological aspects of injury
(mean = 4.47 out of 5). Using a one-way ANOVA, we found
no effect on students’ year in school and their responses on
the importance of treating the psychological aspects of injury
(Fy17,=1.73, P = .14).

Attitudes about the Effectiveness of Mental Skills as a
Rehabilitation Tool

The AAl was used to assess the students’ attitudes about the
effectiveness of mental skills as a rehabilitation tool and included
questions within four clusters (ie, goal setting, positive self-talk,
pain management strategies, and imagery). Overall, the ratings
of the effectiveness of psychological skills were positive; mean
scores ranged from 4.31 to 6.17 (Table 3). Overall, the students
thought that goal setting was the most effective way to aid
athletes in recovering from injury (mean = 6.02) compared to

pain management strategies (mean = 5.71), positive self-talk
(mean = 5.67), and imagery (mean = 5.11).

A MANOVA was conducted on the students’ effectiveness
ratings on each of the clusters of mental skills and year in
school. No main effect was found between students’ ratings of
the effectiveness of mental skills and year in school (F4'16= 1.47,
P =.11, 12 = .033). The univariate results indicated one significant
mental skills cluster (mental imagery) which differed by year
in school (F4’174= 2.86, P = .025, n? = .06). More specifically,
the responses of junior students (mean[SD] = 4.95[0.79])
were significantly lower than entry-level master's students
(mean[SD] = 5.95[0.82]) regarding perceptions of mental imagery

as an effective rehabilitation tool.
DISCUSSION

The purpose of this investigation was to examine athletic training
students’ perceptions and academic preparation in the use
of psychological skills n sport injury rehabilitation. In general,
students’ perceptions were positive. Additionally, regardless of
year in school, they agreed that athletes can be psychologically
affected by injury, and that it is important to understand how to
treat these non-physical injury aspects, students overwhelmingly
agreed on the importance of psychological aspects within the
injury rehabilitation process.

The results of this study are similar to those reported by Hamson-
Utley and colleagues™ in which they found that both athletic
trainers and physical therapists had positive perceptions of the
effectiveness of psychological skills during injury rehabilitation and
are presented herein for comparison (see Table 3). Looking closer
at Table 3, it is important to note that nearly all reported means
for the effectiveness of psychological skills by the students are
lower as compared to the athletic trainers and physical therapists
in Hamson-Utley et al.’s study.'? This suggests that students
may not have as positive of perceptions about the effectiveness
of psychological skills during injury rehabilitation. It may also
suggest that post-certification professional practice may serve to
improve attitudes about psychological skills that students were
once unsure would be useful in the rehabilitation setting.

The results of this study contradict Hamson-Utley et al.’s™
findings in that no differences in perception of effectiveness were
found between students who had and students who had not
reported formal training in psychological skills. This is surprising
given that we expected the students who reported formal training
in psychological skills to perceive psychological skills as more
effective and important within sport injury rehabilitation. This
finding could be due to the fact that we sampled students whereas
Hamson-Utley et al.’> sampled practitioners in the field (ie, athletic
trainers and physical therapists) who have years of experience
using a variety of techniques within rehabilitation programs.
Students who have yet to graduate may not have firm opinions or
attitudes about what works best in rehabilitation programs as they
are still learning and developing experience; hence, this could
explain why formal training produced no significant differences in
perception of psychological skill effectiveness.
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Table 3. Attitudes about the Effectiveness of Mental Skills as a Rehabilitation Tool (Mean [SD] Compared to Hamson-Utley et al.™?)

Our Study

ATs in Hamson-
Utley et al.

PTs in Hamson-

Utley et al.

The use of mental imagery is an effective way to increase
focus on specific rehabilitation exercises.

5.25 [1.01]*

5.47 [1.21]

5.62 [1.20]

The use of mental imagery is an effective way to improve
focus on specific goals of rehabilitation.

5.40 [.97]"

5.56 [1.19]

5.42 [1.27]

The use of mental imagery is an effective way to decrease
pain during rehabilitation sessions.

4.31 [1.32]*

4.73 [1.45]

4.91 [1.33]

The use of positive self-talk is an effective way to
decrease pain during rehabilitation sessions.

4.88 [1.34]

5.28 [1.33]

5.30 [1.25]

The use of mental imagery is an effective way to maintain
a positive mind-set during a long rehabilitation from sport-

injury.

5.67 [1.05]*

5.95 [1.10]

5.69 [1.16]

The use of mental imagery during rehabilitation can aid
the recovery process by visualizing healing occurring
within the body.

4.73 [1.401*

4.98 [1.49]

4.85 [1.42]

The use of mental imagery during rehabilitation from
sport-injury has the potential to return the athlete to
full participation faster than without the use of mental
imagery.

4.75 [1.33]*

5.19 [1.30]

5.12 [1.24]

Keeping a positive attitude during rehabilitation will help
speed up the recovery process.

5.95 [1.08]

6.51 [0.89]

6.17 [1.05]

Controlling the level of pain associated with rehabilitation
exercises will help speed up the recovery process.

5.67 [1.21]

6.37 [0.93]

6.09 [1.17]

10.

Setting appropriate rehab goals will help speed up the
recovery process.

6.12 [0.90]

6.41 [1.01]

5.97 [1.10]

11.

Keeping a positive attitude during rehabilitation will
increase the athlete’s adherence rate.

6.17 [0.86]

6.46 [0.80]

6.16 [1.00]

12.

Controlling the level of pain associated with rehabilitation
exercises will increase the athlete’s adherence rate.

5.77 [1.00]

6.35 [0.89]

6.04 [1.05]

13.

Setting appropriate rehab goals will help improve the
athlete’s adherence rate.

5.94 [0.97]

6.46 [0.81]

5.92 [1.07]

14.

The use of mental imagery during rehabilitation is
an effective way to increase motivation to complete
rehabilitation exercises.

5.51 [0.97]*

5.48 [1.19]

5.28 [1.20]

15.

The use of mental imagery to increase relaxation is an
effective way to reduce anxiety prior to and following

surgery.

5.44 [1.12]*

5.80 [1.21]

5.50 [1.24]

0 < .025

Note: These 15 items compose the Attitudes About Imagery (AAl) Survey.
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Our findings indicate that nearly half of the students in this
study have taken a university course in sport psychology or
psychological skills training. This is similar to Larson et al.’s”
research that reported roughly half of ATs in their study had taken
a course in sport psychology. Although upper-level students in
the current study were more likely to have taken a course in sport
psychology or psychological skills training, roughly 20% of senior
and entry-level master’s students still had not had a course in
the area. This is concerning since senior and entry-level master’s
students are close to graduation and may not take a course in sport
psychology or psychological skills training before graduation.
This finding is not surprising given that athletic trainers report that
their ability to assist athletes in the psychological aspects of injury
recovery is limited, and that they generally do not feel adequately
prepared to implement psychological skills.®'®'" In addition,
psychosocial intervention and referral (PIR) competencies are
typically taught across the curriculum, not in a specific course
(Hamson-Utley & Stiller-Ostrowski, in progress). In fact, the
tendency to have a single course in a program to meet the PIR
content is uncommon; hence, this could explain why only about
half of the students in this study have taken a university course in
sport psychology or psychological skills training. It is possible that
the delivery of the PIR content should be encapsulated within one
course (eg, Psychology of Sport Injury), versus spread across a
variety of courses (eg, Advanced Topics, General Medical Issues,
Rehabilitation) to offer the student a concentrated, practical
approach that is likely not afforded when just a few competencies
are addressed in each course; a concentrated instructional
effort may increase attitudes and students’ confidence in using
psychological skills post-certification.

Of additional concern, the traditional sport psychology course,
which is included in the education of the athletic training
student to meet the NATA Competenices' requirements, may not
address the use of psychological skills with injured athletes or
illustrate the effectiveness of such skills when used within sport-
injury rehabilitation. Adding to the quandary, it is likely that the
academic preparation of the athletic training program faculty
who are instructing the athletic training students do not possess
the expertise to teach the psychology specific PIR content
because of their lack of formal training and/or lack of confidence
in implementing such techniques with patients. Hence, we
recommend that instructors of the PIR content have adequate
knowledge in the psychology of sport injury which may include
faculty who are also Association for Applied Sport Psychology
certified consultants (AASP-CC). What is promising, however,
is that the students in this study indicated a strong interest in
learning psychological skills to aid them in assisting athletes with
their injury rehabilitation. In line with prior research, the students
thought that of all of the psychological skills mentioned (positive
self-talk, pain management strategies, goal setting, and imagery),
goal setting was the most effective way to help an athlete recover
from an athletic injury. In addition, students had the most training
in goal setting, had previously used it to rehabilitate an injury, and
were most interested in receiving training in this skill compared
to others. This finding is not surprising given that Hamson-
Utley et al.” concluded that goal setting is the most widely used
psychological technique today within rehabilitation programs by
ATs and other sports medicine practitioners.™

Practitioners, however, may not correlate goal setting behaviors
with mental skills, although it clearly falls into that category.
Furthermore, students may see goal setting as more concrete
when compared to other mental skills such as imagery, relaxation,
or self-talk. The effectiveness of goal setting has been thoroughly
investigated and shown to be effective by many researchers ¢
and it is more widely used by practitioners and students alike,
hence the higher mean rating of effectiveness in this study.

Limitations

Although all ATEPs follow the same set of guidelines to educate
students, the convenience sampling technique used to recruit
students from nine specific institutions in this study may have
limited the generalizability of the findings. Future research on
this topic should use stratified random sampling. In addition,
it is reasonable to assume that some students have not yet
progressed far enough in their academic coursework to take a
class in which psychological skills are emphasized (eg, sport
psychology). Therefore, it may prove more accurate to only
survey athletic training students who are either graduating or in
their final semester of coursework instead of all levels.

Future Research Recommendations

Unfortunately, since the questionnaires used in this study do
not specifically ask students to rate their perceived future
implementation of these psychological skills, future research
could be done to include this information and compliment the
work of Stiller-Ostrowski and Ostrowski."" Other future research
could also examine pedagogical effectiveness when teaching the
psychosocial intervention and referral content area; specifically,
how the content is delivered (ie, lecture versus hands-on) and
how it is assessed (ie, written versus practical exam). This is
particularly important given the lack of training related to the
psychosocial competencies that athletic training students in this
study as well as ATs in other studies have reported.'"1°

Qualitative approaches to these questions should also seek to
identify ATs who effectively and routinely use psychological skills
in their rehabilitation programs. A better understanding of the
theoretical and practical experiences that led to their success
can shed light on best practices, and, in turn, expose possible
avenues for curricular change. Likewise, longitudinal methods
could also reveal where students and ATs receive the experience
of applying psychological skills to the injury rehabilitation process.

CONCLUSIONS

Recommendations for Program Directors and ATEP
Faculty

Our findings highlight students’ lack of training in psychological
skills and point to the importance of university faculty teaching
psychological skills, their use, and their effectiveness within an
injury rehabilitation program. Considering the emphasis on goal
setting across the athletic training curriculum, it is imperative that
those who instruct students prepare them to be well rounded
practitioners, and place similar instructional emphasis on mental
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imagery, self-talk, relaxation, and other psychological techniques
as outlined by NATA Executive Committee for Education’s
guidelines (Table 1). The current trend in rehabilitative medicine
is a holistic approach that includes both physical and mental
therapies.!” For students to be fully prepared, they must not
only master goal setting, but also the implementation of other
psychological skills within the rehabilitation programs of injured
athletes. Athletic trainers are medical professionals who are
experts in injury prevention, assessment, and treatment and
rehabilitation of primarily orthopedic and musculoskeletal
injuries to return patients to play when they are both physically
and mentally ready. This study highlights that fact that while
students are aware of the psychological aspects of injury, they
may not be fully trained in their implementation or be aware of
the breadth of psychological “tools” in their rehabilitation tool kit.
Psychological skills integrated into rehabilitation programs must
be completely understood by the practitioner to be effective for
the athlete or active patient.’™ We recommend that these skills be
taught using hands-on methods and assessed through practical
exams to ensure that the athletic training student is competent in
employing psychological skills in future work settings. This type
of pedagogy has been shown in recent research by Hamson-Utley
and Stiller-Ostrowski to increase confidence in graduating athletic
training students’ ability to use the aforementioned psychological
techniques (unpublished data, 2010).
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A Call for Evidence-Based Athletic Training Education
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THE CALL

“Evidence-based practice” has become a buzzword in medical
and health professions. As our colleagues build a body of
best evidence in medical education,’ so must athletic training
educators recognize, and act upon, the obligation to incorporate
these concepts into both our teaching and our research.? It is time
to conduct research studies and implement education guidelines
that reflect this trend. To foster this type of scholarly work, the
Research and Education Foundation can proactively encourage
and solicit grant proposals regarding athletic training evidence-
based education.

HEEDING THE CALL

The timeliness of this call can be recognized in the overall theme
of the 2010 Lilly Conferences, “Evidence-Based Learning and
Teaching.” Information regarding these conferences states that
evidence-based learning is the key to the development of critical
thinking. Using evidence in teaching is scholarly teaching and
producing evidence in teaching is the basis of the Scholarship
of Teaching and Learning.® In case you are not familiar, Lilly
conferences are retreats that combine workshops, discussion
sessions, and major addresses, with opportunities for informal
discussion about excellence in college and university teaching
and learning. Internationally-known scholars join new and
experienced faculty members and administrators from all over the
world to discuss topics such as gender differences in learning,
incorporating technology into teaching, encouraging critical
thinking, using teaching and student portfolios, implementing
group learning, and evaluating teaching.?

Lucky for us, this call for evidence regarding our educational
practice is supported by the availibility of a repository for such
information. Similar to Cochran Systematic Reviews to locate
evidence for clinical practices, Campbell Systematic Reviews and

Campbell Library Approved Reviews provide evidence regarding
educational practices, through a monograph series readily
available online.* The library also gives access to registered
titles, approved protocols, and user abstracts. One such example
of evidence in this repository is that according to a new meta-
analysis just released by the U.S. Department of Education, online
learning has been determined to have definite advantages over
face-to-face instruction when it comes to teaching and learning.?
Certainly, this gives us pause to consider more online learning
opportunities for our students.

SUCCEEDING IN THE CALL

The call for evidence-based athletic training education needs to
include careful preparation of our athletic training educational
manuscripts. Certainly, the standards for evaluating such papers
should be as high as that of any other original papers that are
published in athletic training.® Perhaps guidelines produced by
the British Medical Journal to review original papers that describe
educational innovations could be used by authors who are
preparing their work for the Athletic Training Education Journal.®
These suggestions for well-written (and conducted) studies could
be used by researchers and authors to improve publication rates,
ultimately having a greater impact on clinical practice. Of course,
the studies and associated papers may take various forms--
detailed observational studies, properly conducted questionnaire
surveys, or randomized controlled studies. In all cases, the criteria
listed in Table 1 could be applied.

CONCLUSION

Because our educational practices may impact patient care as
well as individuals’ learning,” we must impose high standards of
scientific rigor on our educational practices.® Clinical research
findings, however clear and useful, are diminished when their
instruction lacks basis and rigor.
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Table 1. Criteria for Preparing an Athletic Training Educational Research Manuscript

Does it add anything new and valuable?

Studies should be genuinely original. This could include confirming and extending previous studies (particularly if they are
methodologically superior to previous work). Studies confirming what has been shown several times before are of little interest.

Is it suitable for a general readership?

Papers that are intended primarily for an audience with a specialized interest in education should be published elsewhere.
Educational jargon should be avoided, or at the very least, be explained simply and fully.

Is it readable?
Papers should be logical, coherent, and readable, visually attractive, with relevant tables and diagrams.
Are the aims and objectives clearly stated?

The educational rationale, context of the study, and methodology should relate to the aims and objectives. The research
techniques used must be appropriate to answer the question(s) posed in the aims, and to achieve the study objectives.

Is the educational rationale explicit?

It should be obvious from the paper that the study is founded on the application of theoretical principles. An adequate review
of the literature should be given to support the basis of the study.

Is the educational intervention described in context?

The paper should describe the population and its stage of educational development. This could include details regarding the
individual course or module, its place within the curriculum, and the physical environment in which the study took place.

Are the Methods described in enough detail?

Balance is key, avoiding information overload but providing sufficient detail to allow scrutiny and reproducibility. The evaluation
tool needs to also be described in enough detail.

Is recruitment of participants described in enough detail?

The method of recruitment needs justification. If control groups are used, the process of selecting controls should be fully
described and rigorous.

Are the results meaningful?

Educational interventions are often difficult to analyze because multiple variables are involved, and because there may be more
than one explanation for the results. The results need to be presented in sufficient detail to be meaningful, and the statistical
analysis should be appropriate for the study design.

Is the discussion structured and useful?

The discussion should begin with a sentence on the principal finding, followed by a thorough examination of the strengths and
weaknesses of the study itself (including in relation to other studies). Any differences in results, and why different conclusions
have been reached, should be emphasized, discussing the generalizibility and meaning and implications of the results (including
implications for clinicians). Finally, unanswered questions and future research ideas should be discussed.
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Objective: The purpose of this article is to provide an example of how to develop and implement an evidence-based
practice (EBP) concepts and skills plan in an athletic training education program (ATEP).

Background: Evidence-based practice is an integral part of medical practice today. As stated in the Athletic Training
Educational Competencies 4th edition, athletic training educators are expected to develop their students’ abilities to
engage in EBP. However, foundational concepts and skills are needed to effectively practice EBP.

Description: To eliminate redundancy and better prepare our students for EBP, a plan based on incorporating foundational
concepts and skills concepts in small, sequential doses in our ATEP was devised and implemented.

Clinical Advantage(s): Exposure to foundational EBP concepts and skills is necessary for students to actively engage in
EBP.

Conclusion(s): Despite the challenges for both students and faculty, the plan ensures we expose our students to EBP
concepts and skills, therefore better enabling them to engage in EBP.
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(EBP) concepts and skills should be integrated into an

athletic training education program (ATEP). First and most
importantly, integrating the most current evidence into patient
care can improve patient outcomes.” Improved patient outcomes
ensure that our graduates are competitive in the health care
industry. Other health care professionals, such as physicians,
nurses and physical therapists, embrace EBP. In addition, the
Athletic Training Educational Competencies 4" edition® states
that athletic training educators are expected to develop their
students’ abilities to practice EBP. Despite the overwhelming
support by various health care professions, may clinicians do not
engage in EBP, citing a perceived lack of personal research and
evaluation skills as the major barriers.®* Therefore, to increase
the engagement of athletic trainers in EBP, educators must ensure
that future clinicians possess the necessary skills and knowledge
for EBP.

There are many reasons why evidence-based practice

The process of properly searching for, evaluating, and applying
evidence in clinical practice cannot be learned quickly by novice
students. For students to actively engage in EBP, educators must
progressively teach them foundational concepts and skills derived
from evidence-based medicine (EBM);® only then will they be able
to effectively practice the 5 steps of evidence-based health care®
(Table 1). Therefore, in the spring of 2006, we developed a plan
to integrate foundational EBP concepts and skills across our
curriculum. The purpose of this article is to provide an example
of how an ATEP can foster students’ abilities to engage in EBP.

ATEP ASSESSMENT

Our program assessment began by informally evaluating our
curriculum to identify EBP concepts and skills currently taught.
This was accomplished at a weekly meeting where the three full-
time faculty members discussed what types of EBP concepts
and skills were being taught in the various classes. Prior to this
project, none of the faculty had formal training in EBP, but all
had read books and articles and attended conferences on the
subject. During our discussions, we realized that we already
taught many of the foundational concepts and skills needed
to practice EBP. Unfortunately, these concepts and skills were
unorganized, did not necessarily build on one another, and did
not include common EBP terminology (eg levels of evidence, gold
standard). After identifying which EBP principles were currently
taught, we developed a plan to incorporate the remaining
foundational concepts and skills and organize all of them into a
logical sequence across the curriculum.

Developing the Plan
Beginning with the end in mind, we developed a list of specific

student objectives (Table 2). We based these objectives on
the five steps needed to practice evidence-based healtcare® (Table 1)

and the current EBP pedagogy literature from other healthcare
professions.> ' Many of our objectives were designed to help
teach EBP concepts and related terminology because before
students can engage in EBP, they must understand the framework
and language (eg, peer-review, levels of evidence, gold standard).
We also included objectives, such as “conduct a simple clinical
experiment,” which are indirectly related to practicing EBP to
stimulate students’ appreciation for how clinical evidence is
generated. Lastly, objectives were structured in small sequential
units to foster a positive attitude towards EBP and lifelong practice
in other health care students.®®

After establishing objectives, a list of specific foundational EBP
concepts and skills (Table 3) students would need to reach our
objectives was constructed. A plan to integrate those concepts
and skills into various courses in our established curriculum was
then devised based on the following factors: 1) which concepts
and skills needed to be learned first (eg, finding evidence before
applying it to clinical problems); 2) the student class level (e.g,
freshman, sophomore); 3) the course content (e.g, injury evaluation
verse therapeutic modalities); and 4) assignments and/or activities
we could use to reinforce the concepts and skills. For example,
there was more connection between EBP and course content if
students in the upper and lower extremity orthopedic evaluation
had an assignment regarding functional outcome instruments,
rather than students in the organization and administration class
completing the same assignment. By mapping out in which class
or classes the foundational concepts and skills belonged, we
ensured the information was presented in an organized fashion
with concepts building upon one another.

Plan Overview by Class Level
In this section we present an overview of our current plan (Table 3)

based on student class level (eg, sophomore, junior, senior). The

Table 1. Steps to Practicing Evidence-Based Health Care

1. Asking a clinical question based on the need for
information.

2. Researching the best evidence, which relates to the
clinical question.

3. Critically evaluating the validity, impact, and
applicability of the evidence.

4. Applying the evidence to the clinical problem in the
context of your clinical expertise and the patient’s
values and circumstances.

5. Evaluating the effectiveness of the previous steps, and
seeking ways to improve evaluation, treatment, etc. of
your patients for the future.
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Table 2. Objectives of EBP Concepts and Skills Plan

1. Students will understand what EBP is and how it can
affect clinical practice.

2. Students can efficiently ask clinical questions and obtain
current and reliable evidence to answer these questions.

3. Students can conduct a simple clinical research
experiment.

4. Students will demonstrate positive attitudes regarding
EBP during their clinical experiences.

5. Students are able to incorporate EBP into their clinical
practice.

6. Students are able to evaluate their EBP practice through
self-reflection.

plan is arranged according to our ATEP course sequence, with
some skills repeated in several classes. For example, the same
foundational concepts and skills are taught in both the upper
extremity and lower extremity evaluation courses. We have found
that the repetition helps the students more fully understand EBP
concepts. Since the plan builds through their six semesters in our
ATEP, students are neither expected nor prepared to practice the
five steps of evidence-based health care® until their senior year.

Evidence-based practice is first introduced in the Introduction to
Athletic Training class taken by freshman and sophomores prior
to admittance into the ATEP. In this course, the students attend a
library learning session where a librarian introduces them to basic
search techniques, such as the use of Boolean terms, literature
databases available at our institution (eg, MEDLINE, CINHAL),
and EBP/M databases (eg, The Cochrane Library, Centre for
Reviews and Dissemination Databases). Students then practice
their research skills for a class assignment.

Once students are introduced to EBP concepts and understand
where they can search for evidence, they are then introduced
to more advanced concepts and skills in their sophomore level
classes after being admitted into our ATEP. For example, in
our Prevention and Care of Musculoskeletal Injuries course, we
explain the differences between peer-reviewed case reports and
original research articles. Students are instructed to select both
a case report and original research article from a list (prescreened
by the instructor for course relevance and straightforwardness)
and write an annotative bibliography for each (format provided).
The purpose of this assignment is to understand the difference
between a case report and an original research article, which
can both be relevant to athletic training. In the upper and
lower extremity orthopedic evaluation courses, also during the
sophomore year, we again discuss the concept of EBP, but this
time we present more advanced ideas, such as the levels of
evidence, clinical prediction rules (eg, Ottawa ankle rules, Wells
clinical prediction rules), position statements (eg, concussion,
cervical-spine management), and clinician and patient-based
outcomes. To help students develop their understanding of these
concepts, the students complete the following assignments:
1) one of three EBP tutorials, internet-based, interactive guides on

EBP (Table 4); 2) complete either the Lower Extremity Function
Scale (LEFS)? or the Disabilities of the Arm, Shoulder, and Hand
(DASH)?' with a patient at their clinical experience; 3) locate the
Wells clinical prediction rule?® and discuss this clinical prediction
rule with your clinical instructor; 4) locate the 2009 NATA Position
Statement: Acute Management of the Cervical Spine-Injured
Athlete?® and discuss this position statement with your clinical
instructor. The purpose of these assignments is to relate the
information learned thus far to their clinical experiences.

The following year, as juniors in the Therapeutic Modalities and
Therapeutic Exercise classes, students are ready to synthesize
information from multiple sources (eg, peer-reviewed articles,
Cochrane summaries, expert opinion) into a single assignment.
One assignment in the Therapeutic Modalities class requires
students to determine a treatment plan and provide support for
their clinical decisions based on the best evidence for a case
study or “paper patient” and present their clinical decision to their
fellow classmates for discussion. In the Therapeutic Exercise
class, students develop a PICO question regarding a patient with
an orthopedic impairment, such as limited range of motion. After
a brief review of sources for clinical evidence learned in previous
classes, students are instructed to prepare a modified critically
appraised topic (CAT) paper explaining the current evidence for
treating their patient’s impairment (Table 5). At the end of the
modified CAT project, students are also asked to reflect and write
about their current search for evidence and compare it to past
strategies for finding clinical evidence.

Lastly, seniors in the athletic training capstone class complete
a semester-long project in which they ask a clinical research
question, complete background research, and collect data to
answer their question. The project begins with class discussions
regarding basic research design, such as clinical trials, cohort
studies, case control studies, and as the semester progresses,
students develop a research question based on the PICO method
and write a literature review. During this process, students critically
examine the available literature while developing their literature
review for which they receive feedback in a format similar to a
manuscript peer-review process. After collecting data, students
submit an abstract of their research as a final report.

Revising Our Plan

Our ATEP faculty reviews the EBP concepts and skills plan
annually. Revisions are made to the objectives, concepts/skills,
lecture content, and assignments as needed. At the end of the
2007-2008 academic year, we revised the objectives to increase
focus on the reevaluation skills needed for effectively practicing
the 5th step of EBP by adding the objective, “Students are able
to evaluate their EBP practice through self-reflection.”  Other
programmatic revisions were based on new resources and/or
concepts to which individual faculty member had been introduced
over the academic year. For example, the addition of the EBP
tutorial assignments to facilitate student comprehension was
based on the availability of the online tutorials that were relevant
to our purpose. Another example of a class assignment revision
was changing the project format used in the therapeutic exercise
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Table 4. Evidence-Based Practice Tutorials

Duke University Medical http://www.hsl.unc.edu/
Center Library and Health services/tutorials/ebm/index.
Sciences Library, UNC- htm

Chapel Hill, Introduction to

Evidence-Based Practice

SUNY Downstate Medical
Center Evidence-Based
Medicine Tutorial

http://library.downstate.edu/
EBM2/contents.htm

Evidence-Based Practice
Tutorial for Nurses

http://www.libraries.psu.edu/
psul/tutorials/ebpt.html

Table 5. Description of Critically Appraised Topic (CAT)
Assignment

l. Students need a minimum of 5 pieces of evidence and 1
piece should be a EBP summary report or meta-analysis

Il. For each article/piece of evidence the following information
is given:

= Study Design (e.,g., number of treatment groups, is there
a control group, are subjects and/or patients blinded to
treatment)

= Participants (e.g, age, gender, activity level)

= [ntervention Investigated

= Qutcome Measure(s)

= Main Findings

= Level of Evidence

= Conclusion

Ill. Students provide an overall summary describing which
treatments are most and/or lease effective based on the
evidence.

class from a series of annotated bibliographies followed by a
summary paragraph to a modified CAT paper. While the new
Therapeutic Exercise assignments are still very similar to their
original counterparts, the modified CAT format reinforces an EBP
resource students might use in the future.

CHALLENGES & BENEFITS

Developing and implementing the EBP concepts and skills plan
was not extremely difficult, but it did take time and effort. We
were already covering several of the concepts/skills but were not
relating them to the EBP concepts and skills. For example, prior to
the implantation of our plan, we discussed current research in our
therapeutic modalities and rehabilitation classes, but had neither
introduced the EBP concept of levels of evidence nor clearly used
EBP terminology. We suggest those who were not formally taught

evidence-based health care to start by reading, Evidence-based
Medlicine: How to Practice and Teach EBM.® This book is known
as the “gold-standard” and presents the 5 steps of evidence-
based health care. It is beyond the scope of this article to provide
a detailed list of available resources (eg, articles, books, websites,
tutorials, databases) but some of this information can be found
elsewhere.?

For the plan to be successful, faculty need to not only understand
and be able to teach the new concepts and skills, but also develop
new class resources and assignments to reinforce them. By linking
EBP across our curriculum, students are exposed to the material
in a sequential and efficient manner. This has fostered a change
in attitude and behavior towards evidence, with students now
sharing articles and websites outside of class assignments with
faulty and classmates, and inquiring about evidence associated
with course content if it is not adequately addressed.

CONCLUSION

Our hope was that by sharing our experiences of incorporating
EBP into our ATEP we will encourage others to do the same. We
suggest taking the following steps to integrate EBP concepts and
skills into your ATEP:

1. Identify if and where EBP concepts and skills are currently
being taught in your ATEP;

2. Identify the concepts and skills that need to be added so
your students are prepared to practice the five steps of
evidence-based health care®;

3. Develop a plan regarding how and where concepts and
skills will be addressed in your ATEP;

4. Implement your plan;
5. Revise as needed.

Practicing EBP can be challenging for clinicians if they are
unfamiliar with EBP concepts or how to efficiently find and review
current information. By developing EBP concepts and skills in
a stepwise approach throughout our ATEP curriculum, we are
fostering an appreciation for EBP, and have begun to see changes
in students’ abilities and attitudes towards practicing EBP.
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grade for their performance. Grading began primarily from a need to teach and evaluate more students at one time. Over
the past two centuries, grading has become a complex process that serves multiple roles including evaluation of learning,
skill development, motivation, communication abilities, organizational skills and behaviors.

Description: Currently there are many ways to evaluate and grade students in clinical education courses. When evaluators
use inconsistent assessment techniques and a grade is not measuring the same criteria, the validity of a grade becomes
questionable. Consequently, feedback from a universal assessment instrument may be more meaningful.

Clinical Advantages: Clinical instructors in athletic training education programs who assess and grade student clinical
performance should measure similar criteria. Currently most educators express measurement of these criteria with a single
letter grade. Consideration for a more reliable and valid instrument that includes more information should be given.

Conclusion: A universal system of assessing clinical performance would present more accurate and consistent information
than a single grade indicates. Athletic training educators are encouraged to consider re-evaluating how they assess clinical
performance of students and what a single grade actually communicates to the student and others.
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Should Athletic Training Educators Utilize Grades When
Evaluating Student Clinical Performance?
Kent Scriber, EdD, ATC, PT, Courtney Gray, MS, ATC and Rose Millspaugh, MS, ATC

ince entering the profession, we have graded athletic

training students for various didactic and clinical courses.

During the past fall semester, we made a cursory review
of average class grades for the didactic and clinical courses we
taught over the past several semesters. Typically, our students
have averaged between a B to B+ in the didactic courses and
an A- to A for the clinical courses. This is particularly interesting
since we had mostly the same students in both types of courses.
We suspect that this discrepancy would not surprise anyone who
deals with grading in clinical education programs, and we doubt
that our numbers would have been much different if we looked
back 20 years or further.

This grading difference caused us to reflect and wonder what part
of our evaluation criteria results in these higher grades. It also
caused us to speculate if the grades we assign are meaningful to
the students or others who may view them. We believe part of the
discrepancy occurs because the grade is based upon different
criteria for the clinical courses, which places more emphasis on
professional behaviors than student learning. We also feel it may
be more difficult to assess and grade clinical skills along with
professional traits, thereby causing us to be more lenient.

Regardless of how we choose to grade a student’s learning or
clinical performance, it is evident that many athletic training
educators use different grading criteria. For example, some
instructors are much “harsher” in terms of taking off points for
late assignments than they are for the demonstration of a clinical
proficiency at an “average” level rather than an “excellent”
level. Noting this, we question what a grade truly represents.
Interestingly, when surveying selected athletic training education
programs (ATEPs), we found that 88% (29 of 33) of the programs
currently utilize letter grades for their clinical courses as opposed
to a pass/fail system.

The purpose of this paper is to briefly review the history of grading
and discuss some of the challenges of grading accurately and
consistently, particularly for clinical courses. Our second purpose
is to suggest that it may be time for ATEPs to consider using a
universal assessment/grading system so course grades are more
meaningful and valid across the athletic training profession.

Should we view a grade of A the same if 90% of the students in
the class receive an A compared to an A grade in a class when
only 20% of the students receive an A? What does it really tell us?
It is ironic that grades often attract the most attention while only
providing us with minimal information. If we see that a student
received a B or C in a clinical course, we know something is
“wrong” but we probably do not know what is wrong. The grade
may indicate inadequate mastery of clinical skills, but it is far more
likely to be indicative of unprofessional behavior, noncompliance,
late assignments, poor attitude, or poor communication skills.
Unfortunately and upon self-reflection, a large segment of our
grading practices have become a system of “punishment and

reward” versus being a useful measure of student learning or
clinical performance. According to Kohn', some educators argue
their purpose is not to sort or motivate students (by grading), but
to provide feedback so students can learn more effectively. In
addition, Kohn'®* states “The best evidence we have of whether
we are succeeding as educators comes from observing behavior
rather than test scores or grades.” Perhaps we should take this
to heart in our future grading practices. Alfara-LeFevre?, a nursing
educator, presents an argument that clinical courses should
be graded pass-fail because in order to promote and evaluate
critical thinking, educators must consider performance from
many different aspects. We believe this may have merit as a way
to evaluate clinical skill performance because we, as potential
employers, are typically more interested in an applicant’s clinical
skills and professional characteristics than their grade point
average.

We also feel giving feedback regarding clinical performance is
crucial, but it is not necessary to have a grade attached to every
aspect of it. Therefore, we cannot realistically expect a single final
grade to be completely indicative of a student’s performance.
More than two decades ago, Draper® addressed the importance of
a consistent clinical evaluation modelin regards to the evaluation
of athletic training students during their clinical experiences.
A joint committee on standards of evaluation, representing
12 different educational disciplines, defined evaluation as the
systematic investigation of the worth or value of some object (ie, a
course grade).* Those of us trying to improve the efficiency of the
educational process need to be consistent or risk the perpetuation
of invalid grading practices.® Few teachers actually have formal
training in grading methods and have limited knowledge about
their effectiveness.® This fact results in most instructors grading
their students similar to the way they were graded. Although there
are many purposes of grading, few teachers agree on which is
most important. Consequently, teachers often attempt to address
all purposes of grading with a single procedure or policy but end
up achieving none particularly well.®

HISTORY AND PURPOSE OF GRADING

Many early scholars such as Shakespeare, Galileo, Plato, Thomas
Jefferson, and Ben Franklin shared something unique about
their education. All of these individuals attended schools or had
teachers who graded them on a pass/fail system. These early
students learned by interacting with other students and teachers
throughout the day. As the students finished their education, the
most important fact they could share about their experience was
the name of their teacher or mentor, not their institution or grade
point average (GPA).” This mentoring relationship does not seem
much different than what many current athletic training educators
desire of clinical education experiences. Students often prefer
one-on-one learning because they feel it is the most efficient
instructional method.8
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Multiple sources report that Cambridge University tutor William
Farish “invented” grades in about 1792.7° During the Industrial
Revolution, schools began paying educators based on the
number of students they taught instead of a fixed salary. Farish
took the model for grading shoe quality and developed grades
for his students. Thus, he could process more students in a
shorter period and be paid more. This educational system of
using a lecture hall or classroom to teach students spread rapidly
throughout Europe and America; consequently, the previous
system of mentoring students on a more individualized basis was
lost. Education reform in athletic training resulted in moving back
to a one-on-one relationship for teaching and evaluating clinical
skills/proficiencies to the student.”® However, performance in
most clinical courses is still graded with a letter, which represents
a multitude of factors.

According to Walvoord and Anderson,' grading is a complex
process that serves multiple roles including evaluation, motivation,
communication, and organization. Frisbie and Waltman'? state
that grades primarily communicate student achievement to the
student, their parents, and others. Secondarily, grades provide a
motivation for learning, information about a student’s strengths
and weaknesses, information regarding past performance, and
a prediction of future academic success. Grades seem to be a
motivating factor for A and B students, yet they may reinforce
failure-oriented behaviors in those students with poor grades.
Frisbie and Waltman™ also discuss the importance of each
teacher reflecting upon their values to establish a consistent
grading scheme. We have always felt that grades should be a
reflection of primarily student learning although we know it is
seldom the case, particularly in clinical courses.

WHY USE GRADES TO ASSESS CLINICAL
PERFORMANCE?

During a job search, is a letter of recommendation more
important than a student’s GPA? This question has always led
to interesting discussions in our senior seminar course and
among our faculty. Our students have also discussed if and how
their GPA may influence their preparation for graduate study, an
entry-level athletic training position, or some other pursuit. As
one may imagine, the opinions about what grades really indicate
vary substantially each semester. We have often advised our
undergraduate students that prospective employers are usually
more interested in their professional characteristics and clinical
skills (as stated in a letter of recommendation) than their GPA (as
indicated by their transcript). It is likely that most athletic training
educators can remember a time when they recommended a
student with a lower GPA more enthusiastically than another
student with a higher GPA. When our faculty discuss grading, they
present a relatively wide range of mechanisms for evaluating and
grading student work. Generally, they also discuss the validity of
a grade. The bottom line is that a grade often reflects something
different to each individual in the process. Grades are intended
to communicate to students, graduate schools, parents, or future
employers the potential for future performance or success. If the
grade is not valid, it is unlikely that it will accurately convey these
purposes.

Anyone who has taught recently has likely heard questions such
as “Will this information be on the exam?”; “Will we be graded on
this material or assignment?”; or “What can | do to improve my
grade or get extra credit?” It appears obvious to us that students
who ask these questions often seem more concerned about
their grade than their learning.’ While it is important to clarify for
students how they will be graded and what the course objectives
are, how often have students asked you to help them be a more
efficient learner, develop their skills, or be a better writer? Grades
have somehow evolved into the most important aspect of our
educational programs even though they may reflect different
things to different people. It seems we have created a system for
evaluating every aspect of “learning” and turned it into a single
letter or number that is most likely invalid. How do we change or
impact a grading system that has perpetuated for a long time into
something more useful?

Grades have been identified as the single greatest stressor in a
college student’s life.”"'s If we know grading causes the most
stress in a student’s life and so much “structure” decreases
learning,” why do we grade? To address the issue that medical
school is inherently stressful, many schools have moved toward
a pass/fail system in recent years.'”® For some insight on this
issue, we refer to an important finding reported by a one medical
school. While using pass/fail grading for the first 2 years of
medical school, students demonstrated improved psychological
well-being and satisfaction.' These positive outcomes occurred
without any reduction in course performance, test scores, success
in residency placement, or level of attendance.

GRADING CLINICAL COURSES

Grading clinical classes can be particularly challenging. There is
little question that current clinical course outlines at our institution
typically place a higher premium on several factors other than
student learning. For example, our courses place a heavy weight
on grades for attendance, participation, accumulation of clinical
hours, skill demonstration, and clinical instructor (Cl) evaluations
of the student’s clinical skills and professional characteristics.
The grades for our Cl evaluations rely more on professional traits
(interest, attitude, response to constructive criticism, timeliness
or tardiness, dependability, etc.) than learning (see Appendix A).
Singham®®%) presents an interesting perspective by stating, “The
implicit message of the modern course syllabus is that a student
will not do anything unless bribed by grades or forced by threats.”
An important consideration is if we want to “force” students to
learn by giving or taking away a grade for virtually everything they
do or do not do. Singham'® also indicates there is a wealth of
literature that shows controlling environments consistently reduce
people’s interest in whatever they are doing. Guskey?® states that
giving zeros and low grades more often causes students to
withdraw from learning.

London'®!17 asks, “What is the relationship between behavior
and grades?” and feels educators need to design an approach to
grading that supports rather than discourages student learning.
One suggested solution is to give one grade for academics and
another grade for class behavior(s). Others concur and recommend
reporting behavioral aspects separately from academic grades.®
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As we reviewed our clinical course grading schemes, we realized
that much of our grade is affected by behavioral measures as
opposed to learning objectives. As a result, we agree that we
should give a minimum of two grades for each clinical course.

Currently, we base grades for our “clinical” courses on several
primary criteria. The student must demonstrate all required clinical
competencies/proficiencies for each level, complete several
relevant readings, obtain a set number of clinical experience
hours, complete reflective narratives for these clinical experiences,
and be evaluated by their clinical instructors. When we break
down these criteria, we see that very little of the student’s final
grade is actually based on what the student may have learned
or demonstrated clinically. The most substantial grade reductions
listed in our syllabi are for not completing assignments on time
and/or performing in an unprofessional manner (eg, absent or
tardy, poor attitude or behavior, inappropriately dressed). Students
understand that if they receive a B or C in a clinical course, it
means some component of their performance was substandard.
However, how does one know whether the lower grade is due to
attendance, attitude, professionalism, or skill competency?

MOVING TOWARD A SOLUTION WITH EXAMPLES OF
CLINICAL ASSESSMENT OF STUDENTS

According to English, Wurth, Ponsler, and Milam'® most physical
therapy education programs have moved toward a uniform method
of evaluating student clinical performance. The American Physical
Therapy Association (APTA) has developed a physical therapist
clinical performance instrument, which consists of 18 performance
criteria categorized into three sections: (1) professional
practice (safety, professional behavior, communication, clinical
reasoning, etc), (2) patient management (evaluation, plan of care,
interventions, documentation, etc), and (3) practice management
(budget, supervision, and professional development).’® To utilize
this instrument, each clinical instructor must complete web-based
training to assure consistent evaluations. A model of this nature
utilized in athletic training education programs could be useful in
creating a more consistent evaluation of students regardless of
the institution’s location.

Typically, ATEPs are required to document evaluations of various
student characteristics and performance. We currently evaluate
our students with a form that addresses both personal and
professional characteristics (Appendix A). The Cl completes this
form at least two times during a student’s assigned time with
them, and the ratings become a portion of the student’s final
clinical course grade. Once the course instructor gathers this
information on a student’s behavioral characteristics, we combine
it with their clinical skill performance and other assignments.
These evaluations are then lumped into a single letter grade that
is supposedly an accurate measure of their total performance.

We are frustrated because we assess so much and give only one
grade. Because we give students a lot of feedback throughout
their clinical assignments, we suggest that if students must be
graded, they should receive at least two separate grades for
all clinical coursework—one for clinical comprehension and
performance and one for professional attributes and behaviors.
In addition, we should give students (and others evaluating their
transcripts) more feedback about multiple aspects of their clinical
performance. If the feedback is adequate, perhaps a pass/fail
grade would be as appropriate as the current letter grade.

Rubrics that list criteria for a piece of work and articulate gradations
of quality can be valuable assessment tools.?’ They can be used
to clarify the expectations of the students and focus instruction
and student learning. However, we must ask that if rubrics are
utilized, do they need to result in a letter grade or just determine
pass/fail for a certain clinical proficiency or professional behavior?
For evaluating most of the required clinical performance skills,
we utilize various types of scoring rubrics (Figure 1). Our rubrics
contain feedback on student performance and are scored in a
Likert-type manner from 1 (poor performance) to 5 (excellent).
Ultimately, we convert these scores to a letter grade for transcript
purposes.

It appears ironic to us that the most important part of the process
is the initial feedback yet students and others see only a grade.
We have found that once students know what grade they have
received, they seem much less concerned about hearing or

Figure 1. Basic Assessment Rubric (Score of at least 4 needed to pass)

5 Took appropriate injury Hx, determined MOI, observed for deformity/asymmetry, palpated appropriate structure, performed
all major special tests (ROM, MMT, ligament laxity tests, CIRC and NEURO tests). Determined extent of injury adequately
to move onto the next clinical decision making task. Did not need instructor intervention and demonstrated effective clinical

reasoning skills.

4 Took appropriate injury Hx, determined MOI, observed for deformity/asymmetry, palpated appropriate structure, performed
most major special tests (ROM, MMT, ligament laxity tests, CIRC and NEURO tests). Determined extent of injury adequately
to move onto next clinical decision making task. Caused no potential harm to patient, but needed minimal instructor
intervention, and demonstrated effective Clinical Reasoning skills.

3 Took most of the appropriate steps for determining extent of injury. However, needed instructor assistance for taking
appropriate injury Hx, determining MOI, observing for deformity/asymmetry, palpating appropriate structures, or performing
most major special tests (ROM, MMT, ligament laxity tests, CIRC and NEURO tests). Could not determine extent of injury
adequately to move onto next clinical decision making task, and Clinical Reasoning skills were ineffective.
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reading any feedback. This finding has been reported in the
literature as well. Mulder?' concluded that when both feedback
and grades are given simultaneously, students showed more
interest in the grade than the feedback. Black and William??found
that comments accompanied by grades often lead to reduced
learning when compared to comments alone. Since virtually all
ATEPs likely use some type of evaluative structure like this, it
does not seem to be much of a stretch to suggest formulating
an instrument that all ATEPs could use for collecting some of
this important baseline information. Perhaps some sort of an
educational task force should attempt to formulate a plan that
would move our educational system(s) in this direction.

RECOMMENDATIONS AND CONCLUSIONS

We suggest it is time to explore the possibility of all ATEPs using
a similar assessment tool for student clinical performance. First, it
should be determined if grades are actually useful or essential. An
initial consideration would be for all athletic training educators to
clarify the purpose for evaluating a student’s clinical performance.
Is it to calculate a grade or to determine clinical and professional
competence? As educators, we need to establish a common
purpose or goal for our evaluations (eg, sorting or ranking
students, extrinsic motivation, measure of learning, behavioral
considerations).

Changing any aspect of the current grading system that is so
ingrained in our educational system is a daunting, perhaps
impossible, task. Regardless of our opinions on how we grade
or what criteria we use, it seems most professionals (professors,
clinical instructors, etc.) can identify the “good” students or entry-
level professionals. Perhaps it is time to work together to establish
better consistency in measuring traits we would like to see in our
young professionals. We believe that many, if not most, clinical
educators already utilize many similar evaluation tools. Assuming
this is the case, we may not be far off from developing a universal
tool all ATEPs could use.

The Education Council (now the Executive Committee on
Education) established the Educational Competencies and Clinical
Proficiencies that are required to be taught to each student.
Would it not be possible to establish an assessment instrument
of them? The APTA has successfully developed an instrument
for evaluating student clinical performance that is being utilized
universally for physical therapy education programs.' If athletic
training education programs moved in this direction, it would
likely result in more consistent student clinical evaluations. More
emphasis would be on written or verbal feedback than on grades,
and students (or faculty) would not have to be concerned about
how the feedback is turned into a letter grade.

When we read a letter of recommendation that speaks specifically
to professional performance, characteristics, or traits, we usually
understand what it means. When we see a grade of A in a clinical
course, we are essentially guessing what that means, especially
when a high percentage of all students receive the same grade. If
we are unsure of whether our students are ready to demonstrate
what they know, there is an easy way to find out—we can ask or
observe them and give them feedback. Students seem to respond

better to feedback and find it more useful than receiving a single
grade. We believe appropriate feedback is far more important than
a grade for enhancing student learning and encourage moving
away from the use of a single grade for “measuring” all aspects of
a student’s clinical performance.
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APPENDIX A. Athletic Training Student Evaluation Form

Athletic Training Student Semester/Year

Primary Clinical Experience Clinical Instructor/Supervisor

Please use the following numbering system for the evaluation of the above named ATS

NB = no basis 1 = unacceptable 2 =needs improvement 3 =acceptable 4 =good 5 =excellent

Personal Characteristics NB 1 2 3 4 5

Communication skills

Composure & demeanor

Dependability & punctuality

Initiative/Involvement

Maturity & self confidence

Work ethic & enthusiasm

Professional appearance

Organizational skills

Rapport with athletes

Rapport with coaches
Rapport with ATs & other ATS

Comments (Use space on back side, if needed):

Clinical Skills & Performance NB 1 2 3 4 5

Practice preparation & routine duties
1st aid procedures

Taping & wrapping

Injury assessment

Modality choice & operation

Rehabilitation techniques

Record keeping & adheres to P & P
Productive use of down time (Clin. Ed.)
Receptive to constructive feedback

Comments (Use space on back side, if needed):

Suggested Final Grade for Clinical Experience: __A B (] D F ___Incomplete

Comments on Grade Given (Use space on back side, if needed):

At this time | can:
___recommend this student w/out reservation _ recommend w/reservation __ cannot recommend this student
...To continue in the clinical portion of the Athletic Training major

If “recommend with reservation”, or “cannot recommend”, provide reason(s) here:

Instructor/Supervisor & Date Athletic Training Student & Date
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Context: A thorough knowledge of anatomy is needed in four of the six domains of athletic training: prevention, injury/
condition recognition, immediate care, and treatment/rehabilitation. Students with a solid foundation can achieve
competency in these specific domains.

Objective: To provide educators with pedagogical tools to promote a deeper understanding of the human body and its
relationship with athletic injuries

Background: Research demonstrates that there is no one dominant learning style among athletic training students, and
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Therefore, it is important to incorporate as many learning opportunities within existing curriculums to help student learning.

Description: Discourse, puzzles, open discussion, and simulations are teaching methods that can be utilized in existing
curriculums to further facilitate anatomical knowledge.

Clinical Advantages: Students who have a solid background in human anatomy will demonstrate a stronger understanding
and apply their knowledge within four of the six domains of athletic training.
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thletic training programs are designed to prepare athletic

training students with the knowledge and skills in six

domains as defined by the Board of Certification (BOC).'
A common thread within four of these domains is a sound
understanding of the human body including anatomy, physiology,
and kinesiology (see Table 1). Therefore, it is essential for athletic
training programs to integrate opportunities for students to gain
the specific knowledge related to the human body and make the
connection to the specific domains of athletic training. Frequently,
to address the educational competencies? directly associated
with clinical anatomy, many programs require a general anatomy
and physiology course or an applied/clinical kinesiology course.
The aforementioned courses are most often not taught by an
athletic trainer, and the connection between the human body and
athletic injuries may be underemphasized. From our experiences,
a student with a strong background for anatomy, particularly with
an anatomical structure’s attachments and functions, will be able
to make appropriate clinical diagnoses, create comprehensive
treatment programs, and develop preventive strategies for their
patients. An additional benefit of increased human anatomy
knowledge is improved communication with other allied health
and medical professionals.

Although we recognize it is not always plausible to add a course
that is dedicated solely to the anatomy needs of the student,
we do acknowledge the need for athletic training education
programs (ATEP) to infuse references to anatomy throughout
their curriculums as this can only enhance content retention
and learning over time. Thus, the purpose of this manuscript is
three-fold. First, we include a brief discussion of the common
learning styles associated with athletic training students. Second,
we illustrate a variety of educational techniques designed to
meet the different learning style needs of the students while
integrating clinical anatomy into the ATEP. Finally, we discuss
ways athletic training (AT) educators can incorporate anatomy
into the curriculum in order to advance their students’ knowledge
and understanding of the human body, which has the potential to
enhance their clinical skills, confidence, and overall competence
as a clinician.

LEARNING STYLES

Undergraduate students utilize different approaches to gather and
apply new information and knowledge, which is often referred to
as one’s personal learning style.® The literature reveals a multitude
of learning styles, but within athletic training and other medical
professions steeped in anatomical foundations, four learning
styles have been predominately studied:*® accommodators
(concrete, active), divergers (concrete, reflective), convergers
(abstract, active), and assimilators (abstract, reflective).” The
aforementioned learning styles are a part of the Kolb Learning
Style Inventory (KLSI),”® which is rooted in experiential learning
theory. Accommodators prefer to be actively engaged in their

learning processes, are risk takers, and to learn through trial
and error and solve problems intuitively.” Divergers excel with
idea development and brainstorming because they enjoy the
creativity it provides, appreciate various perspectives and input,
and typically have culturally diverse backgrounds.” Convergers
are deductive reasoners who value the importance of practical
application to real-life situations and prefer to work with things
rather than people.” Finally, assimilators use reflective reasoning
and observation for cognitive retention and employ inductive
reasoning to solve problems.3*7-8

More recently, researchers have investigated the Gregorc
Mind Styles model within the athletic training profession.® The
foundation of this model is in an individual’s perception and
experiences, which influence one’s preference for a particular
learning method. Using this model, it appears students learn best
when the learning environment is busy, social, and unstructured,
but they also thrive with hands-on experiences and structured
activities such as worksheets.® Students enrolled in nursing,
physician assistant, and medical programs—curriculums similar
to AT—demonstrate learning styles consistent with assimilators
and accommodators, who are learners who thrive on hands-on
experiences and practical application of ideas and knowledge.*""

Based on the results of the studies using the KLSI and Mind
Styles, athletic training students appear to be diverse learners
with no apparent dominant style®®° and may even select their
preferred instructional method based on the materials presented
or learned.®” This theory parallels a recent literature review of
learning styles by Pashler et al,™ which suggests it is unnecessary
to assess a student’s learning style as the evidence fails to fully
validate its success. The authors of this review, however, are quick
to point out that the “optimal instructional method is likely to vary
across disciplines”'?P1® and that some students may benefit at
times from one learning style over another.

Keeping this research study'? and the previous literature within
athletic training in mind,*®° we advocate the use of a variety
of instructional methods (eg, case studies, discourse, lecture)
to provide an environment that promotes and fosters student
learning.®%7® Additionally, exposure to a variety of teaching
methods can promote critical thinking, which is a major
challenge and goal for AT educators.” Through our experiences
as educators, as well as a search of the existing literature, we
have discovered several pedagogic strategies to help promote
anatomical knowledge by specifically addressing the learning
styles mentioned previously. Table 2 provides examples of
specific techniques and activities that can be incorporated into
a variety of AT courses to stimulate anatomical discussions and
anatomical knowledge.
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EDUCATIONAL TECHNIQUE

Drawing from the activities presented in Table 2 and addressing
those students who demonstrate an accommodating learning
style, educators should incorporate learning activities such as
problem-based learning, open discussion quizzes, jeopardy,
and dialogic discourse.”® The previously mentioned activities
allow the accommodator to assume a leadership role particularly
with the open discussion quizzes, presentation of the problem
activity, and problem-based learning activities. Furthermore, the
accommodator, through these types of classroom activities, can
be actively engaged in the process and take advantage of their
intuitive problem-solving abilities.

Problem-based learning activities, concept mapping, picture
perfect, group assignments/quizzes, and simulations are effective
teaching tools to address the learning needs of the diverger.”®
The aforementioned classroom activities take advantage of the
diverger's reflective ability by encouraging the generation of
ideas and solutions to problems primarily through brainstorming
within a small group of peers/classmates who may have differing
opinions.

The converger would benefit from activities such as crossword
puzzles, Jeopardy, univocal/dialogic discourse, case studies,
ordering games, and simulations as this learner is more individually
driven rather than group orientated.”® The previously mentioned
techniques rely heavily on right and wrong answers, independent
learning, and practical application of knowledge, which are all
strengths of a converger.” Discourse, problem-based learning,
simulations, and case study presentations are effective methods
to use in the classroom when attempting to meet the needs of
the assimilator.”® This learner relies greatly on structured activities
with detailed instructions, which allow for the logical development
of an answer or solution to a given problem or situation. The
assimilator also appreciates abstract concepts and alternative
solutions to problems, as long as they appear to be logical and
sound.”®

To be effective educators, we must appreciate each student’s
strengths and weaknesses as learners; therefore, we must
facilitate learning by introducing students to a variety of
instructional methods. The previously mentioned learning styles
have been studied extensively in the athletic training literature,®6°
and the suggested activities are meant to help AT educators
correspond to the student’s learning style for a better learning
environment. Furthermore, implementing multiple pedagogical
tools in the course can meet the student’s learning needs and
preferences while simultaneously challenging them to step out of
their learning comfort zone.”13

ACTIVITY DESCRIPTIONS

Discourse is the process of communication and is either written
or oral/verbal. In the educational forum, discourse is often
referred to as a discussion-based classroom activity where
there is a verbal exchange between the student(s) and the
teacher." Two major types of discourse can be implemented in

the classroom: univocal and dialogic. Educators rely heavily on
univocal discourse to communicate basic cognitive knowledge,
such as facts and lower-level concepts (eg, anterior talofibular
ligament prevents excessive inversion and is therefore involved
with grade | inversion ankle sprains). This type of classroom tool
is very effective in introductory courses when a student needs
to gain the basic or underlying concepts prior to application
or higher-level thinking."* Conversely, when using dialogic
discourse, the educator encourages higher level critical thinking
by incorporating the thoughts and experience of both the student
and the instructor. This pedagogical tool is heavily rooted in
providing meaning to student learning, allowing them to take
ownership over the learning process, and encouraging multiple
solutions to a problem by gathering multiple perspectives (ie, the
ATF ligament attaches to the talus and fibula, therefore gliding the
talus anteriorly during joint play will stress this ligament).'* Table 2
provides an additional example for implementation.

Group lab sessions are an effective way to actively involve
students in the learning process while taking ownership of
their learning responsibilities. The lab sessions serve multiple
purposes including a means to foster teamwork, developing
leadership skills, and promoting healthy competition between
groups. This type of pedagogical tool has proven effective in
promoting student learning and retention of course materials.®
Prior to implementation, educators must consider the main
purpose of the group work, provide instructions and objectives for
the task or work assigned, use appropriate group size, encourage
a fair division of labor, and evaluate the work assigned.’®"”
Group sessions can be either formal or informal. A formal group
session could be a specific assignment and or task that must be
accomplished over a period of time (one class session versus
semester project), such as using clay to re-create the arm muscles
that control the elbow. An example of an informal group session
could be an impromptu assignment or class discussion (usually
ends in one class period),’” such as having the students develop
an acronym to remember the order of the carpal bones.

Problem-based learning (PBL) is a instructional method grounded
in teaching students to think critically and solve problems.®
Problem-based learning, which has gained popularity in athletic
training education curriculums, is a group-based activity that
consists of a small group of individuals with the same goal in
mind."® This type of formal group work is designed to engage the
learner in real life situations by taking into consideration all of the
elements that can influence learning and decision making in areal-
world setting.”® Simply having the students find the anatomical
cause of an injury is a way to utilize PBL in the classroom. The use
of concept mapping is also a popular approach embedded within
problem-based learning. Concept mapping allows students to
make connections between major concepts in a hierarchal fashion
and is an effective means to evaluate a student’s understanding
and retention of knowledge.” Table 2 provides an example of
using concept mapping'® as it relates to clinical anatomy and an
injury evaluation. Although problem-based learning is more of a
global curricular approach to student learning, the concept of
student-based learning and working together to solve problems
can be effective in singular classroom sessions such as case
studies and reviewing clinical anatomy.
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Case studies/presentation of the problem fosters critical
thinking in the classroom.” Case studies, which are either
contrived or real, allow for students to become engaged in the
learning process, connect theory to practice, and gain multiple
perspectives to application.?® Case study presentations can be
done collaboratively in small groups or individually, but prior to
implementation, educators should consider the overall goal of the
activity and the desired outcome. Open-ended questions should
be prepared for discussion. Also, when presenting the case, it is
important that the students are prepared for the material covered
within the case. For example, present to a group of students
in an assessment course a case involving a baseball player
with internal impingement. Direct the students to focus on the
anatomical structures involved while presenting the special tests
involved with the evaluation process of the injury. Table 2 provides
another anatomy-specific example.

Simulations, similar to case study presentations, are a great
tool to help promote critical thinking and allow students to
apply theory to a “real-life” situations.?’ Unlike case study
presentations, simulations are designed to allow students to
implement or practice skill-based knowledge particularly when
those skills are not always called upon (eg, CPR, first aid, or ACL
evaluation).?! Traditionally, simulations are used for objective and
subjective evaluation of a student’s performance on a particular
skill (eg, injury evaluation) but can be easily adapted to address
clinical anatomy. Focusing on the injury evaluation process and
incorporating differential diagnoses, have students identify the
structures involved in both an osteochondral lesion of the knee and
a meniscal injury. Once this is completed, have them perform the
assessment to differentiate the two conditions; however, be sure
to discuss the relationship between the clinical outcomes and the
anatomical structures involved. Table 2 provides another example
for implementation. Educators, when developing simulations,
need to consider several components including selecting the
topic, understanding the level of the student, identifying the
critical elements to be covered and evaluated, and establishing
the criteria for assessment.?' For a more in-depth discussion on
implementing simulations, we encourage readers to review Vallev
and Paskevich’s?' discussion on assessing clinical skills of the
student.

Nontraditional teaching strategies, such as crossword puzzles and
Jeopardy, have become an important tool to promoting student
learning and interest in course readings, as well as promoting
confidence and motivation to learn.?*?®> Nontraditional activities,
although initially time consuming for the educator to develop,
can help students learn the basics regarding clinical anatomy
including origin, insertion, muscle action, and nerve intervention.
The use of crossword puzzles is an effective instruction method
that can help the student learn and recall information related to
therapeutic modalities. In addition, crossword puzzles support
multiple learning style preferences.?? Crossword puzzles help
students choose the anatomical structure that is involved with the
orthopedic or general medicine injury provided in the clue or for
recalling muscle origin and insertions.

CURRICULUM SITUATIONS

There are many ways programs can address the clinical anatomy
needs of their students. Our aim with the following discussion is
to highlight several common and successful methods employed
currently with ATEPs, which we have identified through informal
conversations with program directors across the country. One
ideal situation for infusing anatomy within an athletic training
curriculum is to have the introductory class taught by an athletic
trainer, particularly with a strong background in the subject matter.
The advantages to this situation are the assurance of content
coverage and the ability to provide profession-related examples
during the lecture and laboratory sections. The instructor is also
able to connect anatomy content within other athletic training
classes he/she teaches and can help colleagues with their classes
via anatomy class material, pictures, and examples. Another
benefit is the periodic content updates, which the AT educator
can give the clinical staff who can challenge the student to apply
the knowledge in the clinical setting immediately after learning
the concept. If this is not obtainable, another feasible option is to
have a separate lab section associated with an anatomy course
(eg, kinesiology, applied anatomy and kinesiology) but taught
by an athletic trainer. This option will allow for the same athletic
training-specific connection to the course material.

Another idyllic situation involves the development of an athletic
training specific anatomy course, which would be taught by an
athletic trainer. We suggest having students enroll in the anatomy
course simultaneously with their evaluation or assessment
courses. The advantages of this situation are the assurance that
content is reviewed and information gaps filled. The instructor can
also teach the evaluation class or work with another instructor
to connect the content. Another benefit is the ability to assume
that the students have obtained the foundation information in the
pre-professional class and then truly make the class profession-
specific and “advanced” in nature.

The final component includes the addition of a cadaver and/or
a hands-on anatomy lab to either of the above lecture courses.
The use of cadavers can exponentially help learning, knowledge
retention, and knowledge application. Students can conceptualize
the course material beyond the illustrations in a textbook and
begin to appreciate the dynamics of the human body. A review
of professional curriculums for physical therapy, medicine, and
physicians assistant education programs indicates that cadaver
labs are used to promote and facilitate learning and retention
of anatomical concepts. Suggestions for inclusion of cadaver
anatomy include combining efforts with a physical therapy
department or medical school that may already have access to
cadavers or use them currently in their programs. Some biology
departments may also be willing to combine efforts and/or share
costs with cadaver lab opportunities.

Programs that may not have the opportunity to collaborate with
other on-campus programs or have access to cadavers can still
provide an authentic experience to their students. There are books
and flash cards that use only cadaver pictures, which provide
some of the benefits listed above. Cadaver pictures from web
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sources can be added into multimedia modes. Even though these
examples do not allow for hands-on interaction as compared to
real cadavers, they can still teach a student important concepts.
Examples of these important concepts include anatomical
structure identification (important as structures are not nicely
colored as in artist-created pictures), differences in structure
composition, and anatomical variations. Also, anatomical
resources that can be placed within the athletic training learning
area will allow students repeated exposure to the material.
Some examples of these resources are provided in Appendix I.
The resources provided in Appendix | not only address different
student learning styles but can also be used for testing purposes
in a variety of classes. The best example is placing numbered
stickers on the resources set up at “stations” and asking students
to identify structures or answer questions about the anatomical
structures. Another example of how the resources can be used
in class is having students use the disarticulated skeleton to
identify convex and concave bony articulations and practice joint
mobilizations. Students can use software during lab time and
individual study time. The interactive 3-D nature of many software
programs allows the student to gain multiple perspectives of an
image, which is often very comparable to the cadaver. Primal
Pictures®, one of the leading anatomy software programs,
has affordable licensing agreements for schools and provides
educators and students the opportunity to actively engage in the
learning process.

Although the aforementioned “ideal situations” where athletic
training faculty are teaching the pre-professional course or
an advanced anatomy course within the ATEP are unlikely, the
purposeful addition of anatomical information, reviews, and
practice applications in other classes is not unreasonable. We have
outlined these classes in the first column of Table 2. Discourse of
anatomy can also be added into medical terminology, therapeutic
modalities, exercise physiology, and emergency medicine.

CONCLUSION

We believe that students who have a solid understanding
and appreciation of anatomy, particularly clinical anatomy,
demonstrate a stronger ability to grasp the foundations of athletic
training; specifically, they possess stronger clinical evaluation
and treatment skills. Although students do not have a preferred
learning style and current literature questions the efficacy of
determining a student’s learning style, they may demonstrate
preferences for one style over another. The process of learning,
regardless of the content, is ongoing and educators need to
provide optimal learning environments for students. Furthermore,
many of the pedagogical tools discussed in this article can be
easily applied to other athletic training specific concepts, not just
clinical anatomy.
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APPENDIX I. Common Anatomical Resources to Supplement Teaching Methods

Resource

Description

Example

Muscular Models:

Muscular Arm
Muscular Leg
Muscular Hand
Muscular Foot

Allows students to take apart and put back
together different muscles by body part. This
instills an understanding of how muscles are
layered on the skeleton. It also reinforces
attachment sites and neurovascular pathway
information. This can be compared to their
own personal surface anatomy to gain an
understanding of its application during
evaluations.

Ligamentous Models:

Shoulder

Wrist and Hand
Knee

Ankle

Allows students to examine where ligaments
and capsules are attached to the skeleton.
Students can also gain an understanding

of what motions are restricted and what
joints are stabilized by theses anatomical
structures.

Additional Models:

Allows students to take apart and put
together anatomical structures. This instills

Eye an understanding of layering, ordering, and
Ear function.
Torso
Skeletons: Allows students to touch attachment sites of
muscles and ligaments to better understand
Ful how the insertion moves towards the origin
Individual to create an action. Also aids in better
practice of surface palpations. Encourages
individual hands-on learning of anatomical
bony landmarks.
Charts: Allows students to see global and local THE MUSCULAR SYSTEM e
Muscular system anatomical concepts. Allows students to o qj? 6 P
compare “normal” anatomical structures =
(front/back, with charts showing injured/diseased ‘
superficial/deep) anatomical structures. Labeled charts
Nervous system will also allow comparisons to models.
Vascular system Neurovascular pathways and their W )
Eye and ear connection to rehabilitation will improve \
Respiratory System understanding. ] ,,
Heart
Flashcards: Allows students to review anatomical

Various Parts

Cross Sectional
Pictures

structures individually. Encourages
self-quizzing with immediate access to
information found on the back. Aids in
understanding diagnostic imaging.

* Images used with permission from Walters Kluwer Health, Hagerstown, MD
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Learning with Mnemonics in a Therapeutic Modalities

Course: A Case Report

David Berry, PhD, LAT, ATC, EMT-B
Saginaw Valley State University, Saginaw, Mi

s the profession of athletic training evolves, so does
Athe number and complexity of educational components

required to be a successful athletic trainer (AT). Being a
competent AT often requires recalling and integrating information
not only when the Board of Certification examination looms, but
also in clinical practice. In fact, as ATs we are often required to
recall and utilize large quantities of information learned one, five,
or perhaps ten years earlier, in situations where it is impossible to
search for a specific fact or skill to manage the situation.

The ability to recall information in a meaningful way whether
as an AT or student, often in situations when time matters can
occur through the use of a memory aid known as Mnemonics.'-2
Mnemonics are techniques utilized by many medical and non-
medical professionals and students to improve memory by
encoding information with associations between new and
previously learned information in long-term memory.> Mnemonics
can be utilized at any time in the learning process; assuming
an individual takes adequate time to learn and refine the skills
necessary to make the use of the strategy worthwhile. The array
of available mnemonic strategies will allow a student to acquire
a large amount of information, integrate it in a meaningful way,
and then retrieve it at a later day at will.>* Many professions
use mnemonics as a learning strategy, without even realizing it,
to teach and reinforce information related to disciplines such as
neonatal resuscitation,® nursing,*® dermatology,®® medicine,'®-'3
psychiatry,™ and even sports medicine."

The purpose of this case report is to demonstrate the use of
different mnemonic learning strategies in a therapeutic modalities
course used to improve an athletic training student’s learning
outcomes. The report will first present the student’s background

information followed by the mnemonic interventions used and
the results obtained by the student. The principles underlying
mnemonics is further discussed. Appropriate institutional review
board approval was obtained.

CASE REPORT
Background

A 22-year-old female athletic training student enrolled in a
therapeutic modalities course reported to the course instructor’s
office five days prior to a unit examination focusing on
the management of musculoskeletal pain. Julie (pseudonym)
expressed a sincere concern with her inability to grasp, retain,
and recall a large portion of the more moderate-to-difficult pain
and pain management concepts even after repeatedly reading
through the textbook and course notes. Some of the specific
examples encountered by Julie included recalling the function
of afferent and efferent nerve impulses traveling to and from the
brain, differentiating between the different sensory and noxious
organs, the ascending spinal pathways, and the pain theories,
particularly the Gate Control Theory. Julie scored a 26%,
(class mean = 62.8% [17.05]) on a pre-test examination.

Intervention

As the course instructor, | met with Julie for approximately one
hour reviewing the concepts of concern. In order to help Julie
organize the information she was having difficulty remembering
into something more meaningful for her, several types of
mnemonic strategies were examined, including: (1) keyword, (2)
first letter, (3) ridiculous association and (4) link-word mnemonics.
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In keyword strategy, Julie was shown how to link new information
to keywords already encoded to memory, followed by generation
of a visual image to connect the word(s) to be learned with its
definition or concept’® (Figure 1). We then discussed the concept
of first letter mnemonics, a simple yet effective strategy using the
first letters of the words to be remembered together to form a
word or word-like unit'” (Figure 2). For the concept of ridiculous
association we used a vivid poem to strengthen the link between
the content to be memorized and the images in the poem.
Here is an excerpt of the ridiculous association poem:

| got stung by a bee, oh what a shame,

the pain caused by A-delta is now what | must blame.
Rubbing my arm causes A-betas to control the pain

by helping to limit delta, because A-betas aren’t all that lame.

Finally, link-word mnemonics were used to learn a series of items
in order, using a visual image of adjacent items on a list (Table 1).

Results

Julie’s post-exam score was 92% (class mean 90.1[5.57]). Julie
reported in a debriefing session that her primary reason for
success on the post-exam were the mnemonic strategies she had
learned prior to the unit examination. She reported that many
of the questions asked on the examination required her to recall
information she learned with the mnemonic strategies. Julie also
reported that she applied the mnemonic strategies to several other
pain and pain management concepts she was having problems

Arriving At the brain/spinal cord

A-to-A:
Picture information arriving at the
the brain after the skin is touched

Exiting the brain/spinal cord

E-to-E:
Picture information exiting the brain
after being processed

Figure 1. Keyword Mnemonic Strategy to Recall How Nerve
Impulses Travel to and From the Brain

ﬂeospinolthalamic Pathway
m Fast

m A-Delita
“Nathan Falls Aimost Daily” or NFAD

Paleospinothalamic
[ | §Iow

m C-Fiber
“Paul’s Slipping Causes Fear” or PSCF

Figure 2. First Letter Mnemonic Strategy to Recall Spinal Pain
Pathways

with, as well as other classes she was having difficulty with. She
reported utilizing the concepts of ridiculous association more
often than the other three techniques. She enjoyed the ability
to create meaningful associations using her own interpretation(s)
of the content, thereby allowing her to recall the information at a
later date.

Discussion

Mnemonic strategies organize and integrate the transformation
of difficult to remember information into something that is more
meaningful for individuals to recall at a later date by using
associations between new and previously learned information in
long-term memory.2-361819 |n healthcare, mnemonic strategies
have been used to reinforce a plethora of concepts including
a systematic approach to and remembering key points during
patient care and assessments'¢713 20 gnd patient compliance.?'
Educationally, mnemonics can have a significant impact on
student learning'® and can improve recall and bolster the student’s
self-confidence,*>' 22 which in the healthcare field is important
because the ability to recall new information is often more difficult
due to the unfamiliarity of the content. In fact, Levin' points out
four factors affecting a student’s ability to remember difficult

Table 1. Link-Word Mnemonic Strategy to Recall Peripheral
Nerve Characteristics.

Fibers Diameter Cond-u ction Function
(um) Velocity (us)
A-alpha 12-20 70-120 Touch
A-beta 6-12 36-72 Touch/pressure
A-delta 1-5 6-36 Pain-Fast
C-fiber 0.3-1.0 0.4-1.0 Pain-Slow
Familiar Link
Alphabetical Biggest-to- Fastest-to-  Sensation-to-
Order Smallest Slowest Pain
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information: (1) the amount of information, (2) unfamiliarity with
the information, (3) abstractness, and (4) the complexity of the
information.  Certainly, a newly matriculated athletic training
student would face all four of these obstacles when confronted
with the immense amount of information required to continue
through the academic sequence.

Mnemonic devices or strategies are divided into different types
of activities, which relate to the two activities of the human brain:
unitizing and symbolizing.?®>  First, organizational mnemonics
allows individuals to organize and interrelate new information so
material can be recalled later.?* The second type is referred to
as encoding mnemonics. Encoding mnemonics transform low-
imagery, abstract material into a more memorable form. Once in
this form, organizational mnemonics are then used to store the
information in the memory for recall at a later time.?* However, it
should be noted that in specific cases it is necessary for encoding
mnemonics to occur first before the organizational model can
be applied. Examples of organizational mnemonics include: (1)
peg-word mnemonics, (2) story mnemonics, and (3) link-word
mnemonics.??* Encoding mnemonics have the ability to turn
abstract words into high-imagery substitutes that then make the
abstract words easier to remember at a later date.?

In this case study, Julie utilized four different mnemonic strategies.
These include: (1) keyword strategy, (2) first letter, (3) ridiculous
association, and (4) link-word mnemonics.

Keyword

In the keyword strategy students are asked to link new information
to keywords already encoded to memory. This is followed by the
generation of a visual representation of the information to connect
the word(s) to its definition or concept.’® In this example, Julie
needed to recall how nerve impulses travel between the skin and
brain. To accomplish this, a four step process was used (Table 2).

Julie was shown how to link new information to keywords she
already had encoded in her memory, followed by generation of
an image to connect the word(s) to be learned with its definition
or concept. She was taught the definition of the new words (ie,
afferent and efferent). Then she was asked to remember the
keyword(s) and envision a picture, the brain in this case, and how
it relates to the definition. The visual representation consisted
of an image of information traveling to the brain when the skin
is touched. The final component was recalling the association.
This was accomplished by taking the word “afferent,” recalling
the image of information going to the brain when the skin is
touched and realizing that the A in “Afferent” is paired with the A
in “Arriving” at the brain and that “afferent” information is sensory
informing traveling toward or “At” the brain (Figure 1).

Table 2. Keyword Four-Step Process'®
1. Think back to the keyword

2 Think of the picture
3. Remember what else was happening in the picture and
4

Produce the definition

First Letter Mnemonics

A first letter mnemonic are a simple yet effective strategy that uses
the first letter of words to be remembered to form a word, or word-
like, unit.' Acronyms and acrostics are two types of strategies
often utilized. An acronym is a word derived by taking the first
letter from each word that you want to remember and making a
new word from all those letters.*?®* For example, AVPU, SAMPLE,
OPQRST, AEIOU-TIPS, and RICE are used to recall different
aspects of emergency medicine (Table 3). In athletic training,
management of a concussion requires immediate and delayed
memory recall, but how many of us have difficulty remembering
the five words we have asked the injured athlete to remember?
A great practical application of first letter mnemonics would be
creating an acronym to remember the 5 words, specifically using
the athletic training credential and the state where the athletic
trainer resides. For example, ATC-MI could stand for Apple, Tiger,
Crab, Maid, Insect.

Acrostics support memory recall of large quantities of information
by creating an entire sentence where the first letter of each word is
the targeted information.*?> As educators we use this mnemonics
strategy more than we think, especially in healthcare. Ever heard
of “On Old Olympus Towering Top A Finn And German Viewed
A Horse”, a strategy for the recalling the 12 cranial nerves,
Olfactory, Optic, Oculomotor, Trochlear, Trigeminal, Abducens,
Facial, Auditory (Vestibulocochlear), Glossopharyngeal, Vagus,
Accessory, Hypoglossal? A search of the Internet found over
200 sites with “Randy Travis Drinks Cold Beers”, the framework
of the brachial plexus (Root, Trunk, Division, Cord, Branches)
and Old People From Texas Eat Spiders, the bones of the skull
(Occipital, Parietal, Frontal, Temporal, Ethmoid, Sphenoid). The
lists of these acronyms and acrostics in healthcare are endless
but useful. A study examining the effects of first letter mnemonics
on the content achievement of at-risk nursing students found that
the treatment group who were taught the memory strategy over
a seven-week period demonstrated a significant improvement in
outcome scores compared to the low-achieving students who
were not using the strategy and the students considered high-
achievers.?®

In this case study, first letter mnemonics were used to recall the
pain spinal pathways. Julie created both an acronym and acrostics
to remember the spinal track for ascending pain information
(Figure 2).

Ridiculous Association

Ridiculous association uses vivid and ridiculous images, poems,
stories, etc to strengthen the association between content to be
recalled and the association utilized.* Almost anything can be
used to make the ridiculous association as long as it provides
meaning for the student. For example, to remember the position
of the erector spinae muscles (ie, iliocostalis, longissimus, spinals)
in the lumbar spine, visualize a pilot attempting to land a plane
on the left runway on the athlete’s back who needs to use the
Instrument Landing System (ILS). Moving from lateral to medial
we have (1) lliocostalis (lumborum), (2) Longissimus (thoracis),
and (3) Spinalis (dorsi). Ridiculous association can also be used
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Table 3. Emergency Medicine Acronyms

Acronym Purpose

Meaning

AVPU

Assessment of a patient’s level of consciousness Alert

Verbal
Pain
Unresponsive

SAMPLE Components of a secondary assessment

Symptoms

Allergies

Medication

Past pertinent history

Last oral intake

Events leading to the injury/illness

OPQRST Assessment of a patient’s symptoms

Onset of symptoms

Provocation

Quality of symptoms
Radiation

Severity (0-10 scale)
Time

AEIOU-TIPS

Causes of a patient’s loss of consciousness

alcohol, airway, anaphylaxi
epilepsy, electrocution

insulin (too much, too little)
overdose, oxygen (hypoxic)
uremia (other metabolic pathology)
trauma, tumor

infection

poisoning, psychiatric

w v —-CcoO~—mp>»

syncope, seizure, shock, stroke

RICE

Immediate treatment for musculoskeletal injuries Rest Rest

Ice OR Immobilization
Compression Cold
Elevation Elevation

to recall the location of the neurovascular structures of the femoral
triangle. Visualize a VAN traveling up the right femur moving from
distal to proximal. When the VAN reaches the femoral triangle the
femoral Vein, Artery, and Nerve are running medial to lateral. In
this case, rather than an image, Julie created a ridiculous poem to
helped link the multiple components of the Gate Control Theory.

Link-Word Mnemonics

Link or chain mnemonics use paired associations to link together
items which need to be recalled at a later time in a particular order.
This strategy has two components assuming that learning a task
is to master new material. First, the strategy must help students
link familiar material to unfamiliar material.? Second, the strategy
must provide an association with the new material’s meaning.?
This association is typically in the form of some type of visual
imagery where the adjacent item(s) within a list are interacting (in
order) in a meaningful way for the students.

For example, Julie needed to recall the characteristics of different
sensory and noxious organs associated with pain management.

The familiar link in this case was Julie’s ability to understand the
alphabet and concepts of biggest-to-smallest and fastest-to-
slowest. The association to establish the meaning of the new
material was easy once the familiar link was established. The
sensory and noxious organs when identified by type, A-Alpha,
A-Beta, A-Delta, and C-Fiber can be placed in alphabetical order.
The link, A-Alpha comes before A-Beta, A-Beta before A-Delta,
and A-Delta before C-Fibers. This linkage then automatically
places the organs in order based on size and transmission speed
(Table 1). Thus, when Julie was confronted with a question such
as “True or False: A-Delta information travels faster than A-Beta”
all she needed to do was visualize the alphabetical order of the
organs to know that the A-Beta is before A-Delta so A-Delta is
going to be smaller and slower than A-Beta.

CONCLUSION

Mnemonic strategies used to enhance recall by connecting new
knowledge with familiar words and images are a simple, yet
powerful learning tool. That “aha” moment, when students make
an association with an educational concept is priceless and is
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something that will last forever.

Many of the strategies utilized

here do take some time to learn. However, the benefits of allowing
students to think freely while associating cognitive knowledge
with ideas and materials that are relevant to a student’s life is
what makes this teaching and learning strategy very useful for
remembering information.
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column | will provide an overview of web conferencing, a

synopsis of the most popular web conferencing tools, and
a discussion of best practices for selecting and hosting your first
web conference.

T he options for web conferencing solutions are vast. In this

THE PROBLEM

A Clinical Education Coordinator from a small mid-western liberal
arts institution is challenged with bringing together 15 approved
clinical instructors (ACIs) from 10 clinical sites. The ACIs are
spread over a 70 mile radius and have little time to travel to
campus for the bi-annual recertification workshop and it is not
feasible for the Clinical Education Coordinator to visit with the
ACls individually. The Clinical Education Coordinator must find
a low-cost solution to meet with the ACIs or face being in non-
compliance with their accrediting agency.

WEB-BASED CONFERENCING 101

Web-based conferencing tools are computer programs that allow
the user to connect synchronously using either a web browser
or standalone computer application. Users are able to meet
via conference call using either a dial-in number or through
voice-over-IP (VolP). Video conference calls (presenter only or
all attendees) are also an option when broadband Internet is
available. Collaborative tools such as document sharing, white
board, polling and desktop sharing are standard features. There
are numerous free and fee-for-service web-based conferencing
tools available to the athletic training educator to address the
aforementioned problem. A review of the most popular web
conferencing tools follows.

WEB-BASED CONFERENCING TOOLS

Dimdim (www.dimdim.com) is a browser-based web conferencing
tool. Users access the web conference by directing their browser
to a URL. There are four levels of service available ranging from
free for 10 person meetings to $65 per month for meetings up
to 1000 users. Dimdim supports up to four video cameras.
Dimdim’s level of technical support and reliability increases with
paid versions of the program. Dimdim works on Mac and PC.

Skype (www.skype.com) is a free popular instant messaging
program, most known for high quality VolP phone calls. To use
Skype you must download an application to your computer. Most
people use it for instant text messaging and low cost phone calls;
however, Skype also can function as a web conferencing tool. To
do so, select the Share Selection or Share Full Screen option from
the tool bar. This will allow you to share documents with your
attendees directly from your desktop. The advantage of Skype
over other products is its ease of use. In less than 5 clicks of the
mouse you can launch a meeting with up to 25 users. Skype
works on Mac and PC.

Yugma (www.yugma.com) is a web conferencing solution that
is available in free and paid versions. In order to use Yugma,
you must download and install an application to your computer.
Yugma works on Mac and PC. The free version of the program
allows you to conference with up to 25 users. Paid versions of the
program are scalable up to 500 users.

ooVoo (www.oovoo.com) is an excellent alternative if you are
interested in using video web conferencing. ooVoo’s free version
supports 2-way video conferencing, whereas the paid options
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support up to 6-way video conferencing. To run ooVoo you must
download and install an application on your computer. ooVoo
automatically recognizes your webcam upon launching the
application.

GoToMeeting (www.gotomeeting.com) is a popular fee for service
web conferencing tool. GoToMeeting requires that you download
and install an application to your computer. Video conferencing
is not currently available for GoToMeeting. Attendees are able to
access audio by dialing into a conference call number or may use
VolP. GoToMeeting supports up to 1000 users. Unfortunately,
GoToMeeting does not offer a free version; however, there is
a fully functional 30-day trial available. If archiving your web
conference is a required feature GoToMeeting is the best choice.
GoToMeeting works on Mac and PC.

BEST PRACTICES FOR WEB BASED CONFERENCING TOOLS

> Insist that each attendee complete the setup process at
least 48 hours in advance. This will give you at least 48
hours to resolve any technical issues.

| 2 Disseminate all documents that will be used during the
web conference ahead of time.

| 2 If attendance is being recorded, try to acknowledge each
attendee by asking them to raise a virtual hand during the
meeting.

| 2 Practice makes perfect. Do not wait until the day of the
conference call to try out a new system. Practice using all
of the tools that you will use during the web conferencing
ahead of time.

| 2 Open the web conference at least 30 minutes prior to the
time you would like to start your conference. This will give
you plenty of time to resolve any last minute technical
issues.

»  When all else fails revert to using the audio conference
call only.

»  Archive your meeting for playback.
| 4 For the fee-for-service web conferencing tools, use the

free trial for at least 30 days prior to making your final
decision.

OVERALL IMPRESSIONS

There are many web conferencing solutions available on the
market today. In order to determine which solution will work
best for you, consider the following questions.

» Do you want to record/archive your meeting?

» Do you have a budget?

» Do you want to offer toll-free audio?

» Do you want to use video conferencing?

» Do you sharing documents?

» Do you want interaction on screen

» Are your attendees computer savvy?

» Do you want to collaborate in real time on a document?

» Are your users allowed to install software on their
computer?

Answering these questions will help you determine which web
conferencing solution is right for you. | strongly recommend you
try out at least three of the applications prior to making your final
decision.
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Our charge is to monitor education-related journals (eg
Journal of Nursing Education, Journal of Higher Education)
and identify articles which are the most applicable to our
readers. We will provide brief synopses of the articles plus
potential applications to AT education.

Abrums M, Resnick J, Irving L. Journey or destination?
Evaluating student learning about race, class, and
privilege in health care. Nurs Educ Res. 2010;31(3):
160-166.

Reviewed by Carrie Meyer, Fort Lewis College

The number of racially and ethnically diverse people pursuing
healthcare careers is not keeping up with the overall diversity of
the country. Only 9% of nurses are from an underrepresented
group versus 25% of the overall population. Education must
include teaching and discussion of cultural differences so
understanding of how discrimination influences health care
disparities for patients and interactions with co-workers can be
developed by students.

Students within a Cultural and Social Issues in Health Care
course were assigned papers to assess their understanding of
cultural differences. One paper was autobiographical — asking
students to reflect on their experiences with race, class, and
privilege in their neighborhoods, family, and schools. In another
paper, students were asked to apply course content as it related
to their nursing experiences thus far. Narrative analysis was then
applied to their writings. Four learning levels were identified from
nine overall themes. Additionally, they examined the connection
between students’ backgrounds and their level of learning. For
example, the majority of students in the highest level of learning
were from underrepresented backgrounds.

Athletic training is very similar to nursing in that we have limited
practitioner diversity. As educators, we need to be teaching and
practicing cultural and racial competency within our curriculums
so students are prepared to appropriately and effectively work
with and treat those who are different from themselves.

Campo M, Shiyko M, Lichtman S. Sensitivity and
specificity: A review of related statistics and
controversies in the context of physical therapist
education. J Phys Ther Educ. 2010; 24(3): 69-78

Reviewed by David Diers, Governors State University

Evidence-based practice (EBP) is being emphasized in all health
professions. Anintegral part of EBP is reading and comprehending
the justification for using certain diagnostic tests or interventions.
There is an increasing amount of literature about the validity
of many of the special tests we commonly use. The specificity
and sensitivity of the special tests determines the validity of the
special test. This article explains the concepts and process for
determining the validity of special tests focusing on specificity
and sensitivity. However, positive and negative predictive values,
likelihood ratios, post-test probabilities, and receiver operating
characteristic (ROC) curves are also discussed.

The article also discusses how the validity of special tests should
be included in an academic curriculum. The special tests are an
important part of the clinical decision making process and the
accuracy of these special tests is very important to understand.
This article is very clear and makes understanding the concepts of
specificity and sensitivity easy. This article is a must read for any
instructor and student. Everyone using special tests to diagnose
an injury needs to know which tests are most appropriate to use
for a given condition and how they should be applied.
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Sandahl S. Collaborative testing as a learning strategy
in nursing education. Nurse Educ Perspectives.
2010;31(3): 142-146

Reviewed by Michelle Monaco, Lehigh Carbon Community
College.

Healthcare professionals work collaborately on behalf of their
patients to provide the best medical care. Educators have been
effectively integrating collaborate learning theories into the
classroom to increase critical thinking abilities. Members of the
nurse education community have assessed collaborate testing
in a baccalaureate nursing program to foster critical thinking in
decision making and group processing skills. Collaborate testing
is defined as students working together on a test. Currently, data
on collaborative testing as a learning strategy is limited. Results of
this study indicate that student learning by measure of a final test
score were higher for those who did collaborative testing than for
those who took the test individually. Students indicated that they
studied and learned more when preparing for a collaborative test.
Student responses also provided respectful and collaborative
behaviors within their testing group with high levels of discussion
within the group during testing. Retention scores based on final
examinations were similar to those who were tested individually.

In athletic training education, collaboration on assignments and
clinical practice has been embraced. The effects of collaborate
testing may be a valuable learning strategy especially with
analysis and application of higher concepts. Interprofessional
collaboration will continue in the healthcare environment, and
this technique, along with other collaborative teaching strategies
must also continue to be investigated.
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