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Abstract
Purpose: Continuing education (CE) is intended to promote continued competence beyond the level
required for entry-level practice. Previous research suggests that athletic trainers are unable to identify
their knowledge gaps regarding their clinical practice. The purpose of this research study was to determine
if athletic trainers’ perceived need for CE aligns with their performance on an actual knowledge
assessment. Method: We used a correlational design conducted on Qualtrics, a web-based platform.
Four hundred, forty-four (444) athletic trainers completed all the CE Needs Assessment and over 60%
of the athletic training assessment of knowledge. The CE Needs Assessment determined participant’s
perceived need for CE using a 5-point Likert scale on the 8 content areas within the National Athletic
Trainers’ Association’s educational competencies. The athletic training assessment of knowledge included
71 multiple-choice questions across the 5 domains of athletic training. Actual knowledge for each domain
was determined by calculating the percent of correct answers within the domain. We used a Pearson’s
correlation analysis to determine the relationship between perceived need for CE and actual knowledge
for each domain. Results: We identified a poor, negative, significant correlation between orthopedic clinical
assessment and diagnosis (r=-0.10, P=0.034) and domain 2 (clinical evaluation and diagnosis) total
score. We also identified a poor, negative significant correlation between therapeutic interventions (r=-0.10,
P=0.04) and domain 4 (treatment and rehabilitation). We identified non-significant correlations between
perceived need for CE in evidence-based practice, prevention and health promotion, acute care of injury
and illness, psychosocial strategies and referral, healthcare administration, and professional development
and responsibility and their respective domain total scores. Conclusions: Athletic trainers are unable to
consistently identify their need for CE in relation to their actual knowledge performance. This suggests that
perceived need is not an effective means to identify areas of weakness in athletic training clinical practice
and should not be used to guide CE choices.
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ABSTRACT
Purpose: Continuing education (CE) is intended to promote continued competence beyond the level required for entry-level
practice. Previous research suggests that athletic trainers are unable to identify their knowledge gaps regarding their clinical
practice. The purpose of this research study was to determine if athletic trainers’ perceived need for CE aligns with their
performance on an actual knowledge assessment. Method: We used a correlational design conducted on Qualtrics, a web-based
platform. Four hundred, forty-four (444) athletic trainers completed all the CE Needs Assessment and over 60% of the athletic
training assessment of knowledge. The CE Needs Assessment determined participant’s perceived need for CE using a 5-point
Likert scale on the 8 content areas within the National Athletic Trainers’ Association’s educational competencies. The athletic
training assessment of knowledge included 71 multiple-choice questions across the 5 domains of athletic training. Actual
knowledge for each domain was determined by calculating the percent of correct answers within the domain. We used a Pearson’s
correlation analysis to determine the relationship between perceived need for CE and actual knowledge for each domain. Results:
We identified a poor, negative, significant correlation between orthopedic clinical assessment and diagnosis (r=-0.10, P=0.034)
and domain 2 (clinical evaluation and diagnosis) total score. We also identified a poor, negative significant correlation between
therapeutic interventions (r=-0.10, P=0.04) and domain 4 (treatment and rehabilitation). We identified non-significant correlations
between perceived need for CE in evidence-based practice, prevention and health promotion, acute care of injury and illness,
psychosocial strategies and referral, healthcare administration, and professional development and responsibility and their
respective domain total scores. Conclusions: Athletic trainers are unable to consistently identify their need for CE in relation to
their actual knowledge performance. This suggests that perceived need is not an effective means to identify areas of weakness in
athletic training clinical practice and should not be used to guide CE choices.
Keywords: knowledge gap, perceived knowledge, professional development
Editor’s Note: Part I of this study was published in the October 2019 issue of this Journal under the title Comprehensive Knowledge
Assessment for Athletic Trainers, Part I.
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INTRODUCTION
Continuing education (CE), according to the Board of Certification (BOC), is intended to promote continued competence beyond
entry-level practice.1 CE is one mechanism of formal learning used to promote continued competence and serves to help athletic
trainers maintain current knowledge and develop new knowledge as new skills and/or techniques emerge. Additionally, CE
(specifically the BOC’s Evidence Based Practice approved sessions) provides athletic trainers the opportunity to learn about the
evidence related to their current practices to improve patient care using evidence to drive decision making.
The need for CE and continued competence aligns with the Institute of Medicine (IOM) core competencies, more specifically the
integration of evidence-based medicine and continuous quality improvement. The IOM core competencies were developed in 2001
as a broad set of skills that all healthcare professionals should demonstrate within their clinical practice.2 Continuous quality
improvement focuses on the practitioner’s responsibility to measure patient outcomes and compare their current practice to
methods used elsewhere as a means to identify areas to improve patient care.2 For example, a clinician might compare how they
manage a grade 3 lateral ankle sprain to a colleague whose patients are experiencing better outcomes, to determine areas of
improvement in their current practice methods for that particular pathology.
Athletic trainers must be able to identify their knowledge gaps as clinicians. A knowledge gap is the relationship between what one
believes he/she knows (perceived knowledge) and the knowledge he/she possesses (actual knowledge). Identifying a knowledge
gap requires personal reflection and an assessment mechanism to determine the efficacy of their patient care. Clinicians could
then use this information to drive their CE choices. However, research suggests that healthcare professionals struggle to accurately
understand their knowledge gaps, including those in athletic training, nursing, and pharmacy.3-11,12 Additionally, researchers have
also explored self-efficacy as a means to identify CE need, where self-efficacy is one’s perception of their ability to successfully
perform a specific skill or task.13,14 The researchers had similar findings to the perceived knowledge studies, suggesting healthcare
professionals are unable to identify gaps in knowledge and skills, and therefore, may not seek CE sessions that address their
knowledge gaps. Yet, the CE model of self-directed acquisition of credits without assessment continues to serve as our mode to
maintain competence.
Athletic trainers’ perceived need for CE has also been demonstrated in previous research.15 Athletic trainers were asked to rate
their need for CE on 5-8 specific tasks within each of the 5 domains of athletic training. Overall, athletic trainers rated their need
for CE to be some-moderate need for all 5 domains.15 The findings from this research suggest that athletic trainers believe they
have need for CE; however, no research has examined the accuracy of their perceived need for CE compared to actual knowledge
across all domains of athletic training. Therefore, the purpose of this study was to determine if athletic trainers’ perceived need for
CE aligns with their score on a knowledge assessment.
METHODS
This study was deemed exempt by the Indiana State University Institutional Review Board prior to beginning this study.
Design
We used a correlational design to understand the relationship between perceived need for CE and actual knowledge in athletic
trainers.
Participants
Certified athletic trainers (n=444) completed all the CE Needs Assessment and over 60% of the Athletic Training Assessment of
Knowledge (ATAK). Respondents were representative of the National Athletic Trainer’s Associations’ membership demographic
characteristics (age=32±9 yrs, years of experience=9±8 yrs).16 Table 1 provides further participant demographic information.
Procedures
A random sample of athletic trainers were contacted via email to complete our online instrument. Athletic trainers were excluded if
they had retired or held lapsed NATA membership. The email included a recruitment letter with the link to the online instrument
that included the informed consent document, CE Needs Assessment, and the ATAK. Those who had not completed the study
received email reminders to encourage participation each week for three weeks following the initial email. Four weeks after the
initial email was sent, the study was closed.
Instruments
The need for CE was assessed using a 5-point Likert scale (1=no need, 2-little need, 3=some need, 4=moderate need,
5=substantial need). The CE Needs Assessment included the 8 content areas represented the educational competencies.17 We
used a similar structure to the BOC Professional Development Needs Assessment, but considered that the domain headings
© The Internet Journal of Allied Health Sciences and Practice, 2020
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Table 1. Participant Demographics (N = 444)
Characteristic
Sex
Male
Female
Other
Current Clinical Setting
College/University
Secondary/Intermediate
Clinic/Hospital
Professional sports
Performing arts
Public Safety
Military
Occupational health
Other
Highest Degree Earned
Bachelor’s (BA, BS, etc)
Master’s (MA, MS, etc)
Clinical Doctorate (DAT, DHS, DHSc, etc)
Academic Doctorate (PhD, EdD, etc)

2

Frequency (%)
136 (30.6)
307 (69.1)
1 (0.3)
145 (32.7)
149 (33.6)
71 (16.0)
6 (1.3)
1 (0.3)
0 (0.0)
6 (1.3)
6 (1.3)
60 (13.5)
128 (28.8)
290 (65.3)
11 (2.5)
15 (3.4)

represented too few concepts, while each task represented too many to make the tool feasible.18 We considered alternative models
and identified the educational competency areas that allowed us to explore respondent perceived CE need more broadly.
The ATAK was developed using seven expert item-writers who had been involved in the development of the 5th edition of the
educational competencies and other experts in the field of athletic training. Item-writers were solicited via email to write 20-30
questions based on their area of expertise. Areas of expertise were established by their respective participation in preparing the
educational competencies (n=6); clinical expertise was established through residency experience (n=1). The ATAK was validated
using item analysis and test re-test reliability. The final instrument consisted of 71 items across the 5 domains of athletic training
and demonstrated high internal consistency (Cronbach’s α=0.843).
Data Analysis
We computed descriptive statistics on demographic variables to describe our participants. We utilized the BOC’s crosswalk
analysis to align the domains and content areas for analysis.19 We calculated analyses of central tendency for each content area
on the CE Needs Assessment. We also calculated the percent of correct responses within each of the five domains of athletic
training on the ATAK (Table 2). These scores were used to perform a Pearson’s correlational analysis between perceived need
for CE and actual knowledge, consistent with previous research looking at knowledge gap.3-8,10-12 Significance was set at P < 0.05
a priori, two-tailed.
Table 2. Percent Correct on Athletic Training Assessment of Knowledge by Domain
Domain
Percent Correct ± SD
I – Injury/Illness prevention and wellness protection
II – Clinical evaluation and diagnosis
III – Immediate and emergency care
IV – Treatment and rehabilitation
V – Organizational and professional health and well-being

52.96 ± 20.80
55.20 ± 18.72
55.26 ± 19.12
60.90 ± 21.87
49.59 ± 18.76

Total Questions within
Domain
8
21
12
10
20

RESULTS
Participants scored their need for CE to be “some” to “moderate” need for all content areas (Table 3). Overall participants scored
poorly on the ATAK (54.18% ± 15.83%). Our participants scored the highest on the ATAK in the domain area of treatment and
rehabilitation (60.90 ± 21.87%) and the lowest in organizational and professional health and well-being (49.59 ± 18.76%; Table
2).
© The Internet Journal of Allied Health Sciences and Practice, 2020
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Table 3. Perceived Need for Continuing Education by Content Area
Competency Area

CE Need
Mean ± SDa

Evidence Based Practice
3.36 ± 1.04
Prevention and Health Promotion
3.26 ± 0.80
Clinical Examination and Diagnosis
3.38 ± 0.84
Acute Care of Injuries and Illnesses
2.90 ± 0.95
Therapeutic Interventions
3.20 ± 0.77
Psychosocial Strategies and Referral
3.35 ± 0.99
Healthcare Administration
3.05 ± 0.80
Professional Development and Responsibility
3.14 ± 1.04
aScale: 1=no need, 2=little need, 3=some need, 4=moderate need, 5=substantial need
We identified weak, negative, significant correlations on two items, the first was between perceived need for CE of clinical
examination and diagnosis and percent correct within domain II (clinical evaluation and diagnosis; Table 4). The second between
perceived need for CE of therapeutic interventions and percent correct within domain IV (treatment and rehabilitation; Table 4).
Additional correlation data for all other comparisons can be found in Table 4.
Table 4. Perceived Need for CE and Actual Knowledge Correlations
NATA Competency Area
Evidence Based Practice
Prevention and Health Promotion
Clinical Examination and Diagnosis
Acute Care of Injuries and Illnesses
Therapeutic Interventions
Psychosocial Strategies and Referral
Healthcare Administration
Professional Development and Responsibility

BOC Domaina

Pearson’s
Correlation
Coefficient (r)

V
I
III
II
I
III
IV
II
V
I

-0.09
-0.06
-0.03
-0.10b
-0.02
-0.04
-0.10b
0.01
-0.02
-0.06

aDomain

Names – I: Injury/Illness Prevention and Wellness Protection; II: Clinical Evaluation and Diagnosis;
III: Immediate and Emergency Care; IV: Treatment and Rehabilitation; V: Organizational and Professional
Health and Well-being
bP<0.05
DISCUSSION
Perceive and Actual Knowledge
Results indicated weak and insignificant relationships between perceived need for CE and actual knowledge for injury prevention,
nutrition, medical conditions, acute care of injuries, acute care of illnesses, therapeutic modalities, therapeutic interventions,
pharmacology, risk management, healthcare administration, evidence-based practice, and professional development. While the
relationship between orthopedic clinical assessment and diagnosis perceived need for CE and domain 2 AKAT score was
significant, it was a very poor and negative relationship, meaning little to no relationship exists. Overall, these results suggest ATs
cannot accurately appraise their actual knowledge, and most often they drastically overestimate their knowledge. This would
suggest they are then underestimating their need for CE, which aligns with previous research regarding knowledge gaps in athletic
training.3-6 The lack of relationship between perceived need for CE and actual knowledge can be potentially dangerous for patients.
Patients may be at risk when the clinicians treating them have either an inflated sense or a lack of confidence in perceived
knowledge of their abilities. Overall, our participants suggested they had some need for CE in all content areas. However, their
perceived need for CE was some to moderate, which suggests they are broadly aware that they possess a knowledge gap, but
not to the extent consistent with the low ATAK performance.
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Previous research within self-efficacy, skill/task performance, and skill decay suggests a gap between self-efficacy and skill
retention.13 The combination of research within perceived knowledge and self-efficacy furthers the need for an assessment of
actual knowledge and/or the ability to perform tasks/skills to determine where one’s need for CE truly lies. Asking healthcare
professionals to subjectively score their perceived knowledge or self-efficacy within the domains of athletic training or the
educational competency areas is not an effective means for identifying their actual need for CE; it is just one piece in the quality
improvement process.
Knowledge and Competence
The act of taking a test is least congruent with actual job performance on the spectrum of possible assessments of competence. 20
Based on our findings and previous research, however, test taking is more effective than perceived knowledge alone.3-6,13,20 Test
taking may serve the profession better if used to provide high quality feedback about an athletic trainer’s areas of weakness and
need for CE as compared to perceived knowledge and self-efficacy scores. Miller described a framework for clinical assessment
that includes knowledge assessment at the bottom of the pyramid.21 He himself cautions the use of knowledge assessments alone
to determine a clinician’s ability to provide patient care. He suggests a pyramid approach with knows (knowledge) at the bottom,
knows how (competence) as the next tier, followed by shows how (performance), and finally does (action) at the top. 21 Examples
of assessments in each of these steps includes factual tests, clinical context based tests, mock performance assessment (OSCE
or standardized patient), and performance assessment in real-time (undercover standardized patient or video), moving from the
bottom of the pyramid to the top.22
If our theoretical framework stands true, this suggests that the way we, in AT, and those in other healthcare professions, engage
in CE that is not ensuring continued competence. An alternative approach to CE should be explored. One model that could serve
to guide us is the maintenance of certification process used by the American Board of Medical Specialties. Although the American
Medical Association has just recently opposed recertification exams because of the perceived burden on clinicians, there is
something to be gained from this model. The maintenance of certification process is somewhat different for each subspecialty, but
generally, the expectation is that physicians take the recertifying exam every 10 years (or less).20,23-26 In 2014, regulations changed
to require testing every 2 to 4 years with the performance of practice improvement modules.26 Practice improvement modules used
a combination of healthcare informatics and quality improvement to help physicians use data within their own practice to inform
decision making and identify areas for improvement.26 A model similar to this, which uses formative but comprehensive assessment
to help learners better identify their actual knowledge needs with subsequent engagement in deficient areas, could move our
profession closer to active engagement in CE and objective measurements of continued competence.
Certainly, there are some limitations to using an actual knowledge assessment to measure competence.27 We know that test taking
and cognitive knowledge alone are among the weakest measures of competence, as compared to job simulation or job
observation.27 However, physicians have found direct relationships between competency exam performance and high quality AT
care.28,29 Also, some suggest that medical knowledge is an essential element in clinical reasoning, supporting the translation of
undifferentiated symptoms into diagnoses.30 That said, we can improve the relevance of assessments by ensuring clinical
relevance and psychometric validity.
Selection of CE Opportunities
Previous research on selection factors for CE indicates that athletic trainers select sessions based on cost, location, applicability
to their current patients and/or clinical practice setting, and their perceived area of weakness. 31-33 However, we know from this
study and a collection of research on perceived knowledge and self-efficacy that individuals are not able to accurately identify their
gaps in knowledge and skills performance.3-6,13 Therefore, an external assessment of knowledge and skills is necessary to help
guide clinicians in their pursuit of CE to ensure they maintain competence and develop advanced skills, especially as the standards
of practice evolve. This aligns with the IOM’s core competency regarding quality improvement. The IOM expects that clinicians are
assessing the quality within their system (e.g., patients, staff, environment), the process of healthcare (e.g., interactions between
clinicians and patients), and the outcomes (e.g., evidence about the change in the patient’s health status).2 On the most basic
level, athletic trainers should be assessing their knowledge to ensure they maintain entry-level competency. Athletic trainers should
also be using measures to assess patient outcomes and compare those outcomes to peers within their practice setting. This allows
athletic trainers to ensure high quality patient care and for the further identification of weaknesses within their care. If we consider
Miller’s pyramid of competence, using a knowledge assessment allows an individual to gauge how much they know on a specific
topic.21 Chart reviews and measuring and assessing patient outcomes would be at the highest level, where we are assessing one’s
ability to “do” a given skill or task. The combination will provide valuable information to guide athletic trainers’ CE opportunities.
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LIMITATIONS
Participants who are actively engaged in the CE process and place high value on CE likely self-selected into the study. Therefore,
our sample may only be representative of highly engaged practitioners. Additionally, if a participant chose not to answer a question
on the knowledge assessment, we assumed they did not know the answer to that question and marked it as an incorrect response.
This could have impacted their percent correct within a specific domain and likely impacted the correlational analyses.
FUTURE RESEARCH
Future research should explore an alternative mechanism of CE that guides clinicians to sessions and conferences based on
knowledge gaps that have been identified via low-stakes assessments and a review of patient outcomes. Examining this approach
to CE should focus on changes in patient outcomes following the CE session(s). Researchers would then be able to compare
patient outcomes between the current method of CE and an alternative model and determine which improves patient care.
CONCLUSIONS AND IMPLICATIONS
Athletic trainers and the health professions should consider an alternative method for identifying gaps in knowledge and skills to
guide CE to maintain competence, such as formative assessments of knowledge and skills. Perceived knowledge and self-efficacy
are not effective means of identifying gaps in knowledge and skills. Guiding clinicians to pursue CE in their areas of weakness that
were identified by external means of assessment will ensure they maintain competence across all domains of athletic training. This
will allow for improved alignment with the IOM core competencies of quality improvement and evidence-based practice, as well as
theoretically improve patient outcomes, consistent with literature in physician practice.
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