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Context: The Fifth Edition of the National Athletic Trainers’ Association Athletic Training Education Competencies includes
the significant addition of competencies covering evidence-based practice (EBP). While the concept of EBP is not new, the
terminology in the Competenciesmay be new to clinical practitioners who did not receive the same educational experiences.

Objective: The objective was to explore the understanding, comfort, and use related to EBP competencies by preceptors.
Specifically, we explored the efficacy of an educational intervention designed to increase preceptors’ understanding of,
comfort with, and use of the EBP competencies.

Design: Participants were assigned to an experimental or control group. A pretest and posttest design was used to measure
understanding, comfort, and use. An educational intervention designed to increase understanding, comfort, and use of the
EBP competencies was used with the experimental group. The education intervention was a combination of presentations,
student-led article reviews, and a student-led project.

Setting: The study was completed at a large state-affiliated Midwest university.

Patients or Other Participants: Nineteen preceptors from the collegiate and high school setting (12 men and 7 women,
average age ¼ 32 6 8.3 years, average experience ¼ 8.1 6 8.8 years).

Main Outcome Measures: A survey instrument (EBP Preceptor Survey) was designed and tested for reliability (a¼ .979).
All participants completed the EBP Preceptor Survey before and then after the intervention. Experimental preceptors
completed the education intervention. Repeated-measures analysis of covariance was used to detect pretest to posttest
differences at the P � .01 significance level.

Results: Statistically significant results indicate that after the intervention the experimental preceptors increased
understanding for 4 of the 14 competencies, comfort for 9 of the 14 competencies, and use for 1 of the 14 competencies.

Conclusions: A focused education intervention may increase understanding and comfort but might not increase use of EBP
concepts.
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Preceptor Understanding, Comfort, and Use Related to
Evidence-Based Practice Competencies

W. David Carr, PhD, ATC; Jennifer L. Volberding, PhD, ATC; Ben Timson, PhD, ATC

INTRODUCTION

Evidence-based practice (EBP) is an integral component of
modern health professional practice and education. Sackett
and colleagues1 defined EBP as ‘‘the conscientious, explicit,
and judicious use of current evidence in making decisions
about the care of individuals.’’ The Institute of Medicine
released a report in 2003 that stated that EBP is an essential
competency of health care professionals.2 Hertel3 noted that
when operating in an environment of accountability clinicians
need enhanced research training beyond design and statistics
and into areas such as clinical epidemiology and interpreta-
tion of clinical significance.

Many studies have identified barriers to EBP implementation
that include, but are not limited to, clinician time,4–8 clinician
autonomy to change practice,4,9,10 clinician knowledge of EBP
concepts,4,9,10 and clinician access to resources.7,8,10 There
exists an inherent didactic-to-clinic gap within many clinical-
based education programs, and this gap creates a barrier to
EBP implementation. To overcome the barriers, many
suggestions have been made. Authors have suggested faculty
development opportunities,11,12 research focused on clinical
outcomes,5 and communication between clinician and facul-
ty.13 Clinicians have noted that access to processed EBP
information and workshops focused on EBP outcomes along
with repetition and exposure can help overcome barriers.14

The Fifth Edition of the National Athletic Trainers’ Associa-
tion Athletic Training Educational Competencies15 (Table 1)
includes competencies covering EBP concepts that had not
previously been included. While the average clinician may
practice various degrees of EBP, it is unclear if they have had a
formal education in the concepts of EBP as they are now
presented to all students in athletic training programs.
Manspeaker and Van Lunen16 hypothesized that only a small
proportion of our profession has a formal education in EBP
concepts. Yew and Reid6 demonstrated that medical residents
instructed in EBP skills did not regularly practice these skills.
Hankemeier et al17 demonstrated that clinicians had the lowest
level of EBP knowledge when compared with students and
educators. Preceptors are charged with modeling behaviors that
students will follow. Hankemeier and Van Lunen18 reported
that preceptor modeling of the behaviors of clinical decision
making based upon evidence was the best way to encourage
students to use EBP. Laurent and Weidner19 have shown that
students prefer mentors who model behavior. This raises the
question of what concepts are being reinforced by the
preceptors who are supervising students. One could argue that
if a preceptor is unfamiliar with a concept he will not properly
reinforce that concept.

Multiple authors have explored a variety of variables
associated with implementation of EBP, such as knowledge
of concepts,4,10,17,20,21 attitudes and beliefs about the con-
cepts,4,10,14,21 comfort with EBP concepts,20 use of EBP
concepts,14,17,21 and confidence and comfort in the application

of EBP concepts.17,20 Knowledge of EBP concepts has been
measured using 2 methods: multiple-choice quiz-like ques-
tions17,20,21 and Likert scale–rating questions about back-
ground training and education in EBP concepts.4,10

Confidence and comfort have been measured using Likert
scale questions in the context of comfort level with the ability
to implement EBP concepts20 and confidence to answer
questions about EBP concepts.17 Use of EBP has been
measured using checklists and ranking of items as well as
open-ended questions about intended and future use of EBP.
To date the only study21 found to use a premeasure and
postmeasure after an education intervention was with a group
of students and did not use a control group for comparison.

Adult learners are motivated by many factors, including the
immediate relevance to their work, the reason for learning
something new, and use of experience to provide a basis for
learning.22 Our education intervention used self-directed and
student-led activities to teach and reinforce the EBP concepts
and encourage participation. The purpose of this project was
to determine if an education intervention can increase the
understanding of EBP concepts, comfort in defining EBP
concepts, and use of EBP concepts among preceptors. It was
our assumption that by combining these 2 types of activities,
we would enhance the experience for the preceptor and the
student. We hypothesized that the educational intervention
would increase the understanding, comfort, and use of EBP
concepts among preceptors.

METHODS

Participants

A purposeful sample of convenience drawn from one large
state-affiliated Midwest university was used for the project.
The preceptors (n ¼ 10) working with second-year students
were assigned to the experimental group, which allowed in-
class student-led assignments to be used as part of the
educational intervention. The preceptors (n¼ 9) not working
with second-year students were assigned to the control group.
All students were enrolled in a 3-year program; thus, the
control group had first-year and third-year students. All
preceptors worked in the collegiate or high school setting.
Institution review board approval was obtained from the host
institution, and informed consent was obtained.

Instrument

The EBP Preceptor Survey was created to assess the
effectiveness of the educational intervention. An online survey
was used for data collection. The 14 EBP competencies,15

listed in Table 1, were presented verbatim, and then each
participant was asked the following questions: ‘‘How well do
you understand the concept(s) in the competency?’’; ‘‘How
comfortable are you defining the concept(s) in the competency
to the student you supervise?’’; and ‘‘How likely are you to use
the concept(s) in your clinical practice?’’ Our project used the
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term understanding in the context of ‘‘How well do you
understand the concepts of each competency?’’ as a substitute
for knowledge. We used the term comfort in the context of
‘‘comfort with their ability to define the EBP concepts to a
student.’’ We used the term use in the context of ‘‘How likely
are you to use the concepts of this EBP competency in your
clinical practice?’’ Each question response was rated on a scale
of 0 to 10 (0¼not understood / not at all comfortable / not at all
likely to use and 10¼ very well understood / very comfortable /
very likely to use). We wanted a scale that would allow for
variability and thus detectable differences. Likert23 stated that
scales should be 5 to 7 points. DeVellis24 found that the
number of questions asked affects the reliability of the number
of choices that should be used. In practice, researchers often
assign the number of points according to personal taste and
past convention.25 We felt that the 10-point scale would allow
for specificity and variability. The survey instrument was
distributed to the 4 athletic training educators familiar with
the EBP competencies for comment and review to establish
face validity. Minor modifications were made based upon the
expert feedback. A Cronbach a analysis was conducted to
determine reliability of the collected data (a ¼ 0.979).

Intervention

An educational intervention was created to increase under-
standing, comfort, and use of the EBP concepts. All
components of the intervention were reviewed by a panel of 4
athletic training educators familiar with the EBP content and
educational delivery methods. Several modifications were made
that included wording changes and inclusion of different
articles. Three components were created using 2 strategies that
were hypothesized to foster adult learning: (1) adult learners
prefer to learn at their own pace, and (2) student-led activities
would encourage participation. The first component was a
series of 3 PowerPoint presentations that were delivered via

email to define the various concepts and terminology in the
EBP competencies. Real-world examples were included to
reinforce the concepts. The content was divided into 3
presentations (Overview and Terminology, Research Design,
and Clinical Outcome Assessment) to limit user fatigue and to
encourage full viewing within a practical time frame (less than
30 minutes) for an active clinician. The second component was
a student-led activity involving a weekly journal article review
between the student and their preceptor. Students were directed
to each article and required to make copies for their preceptor
and schedule a meeting to discuss the article. All articles chosen
were available free to the students online. Students were given a
weekly journal article assignment form to use during their
discussion that asked ‘‘What is the main purpose of the
article?’’; ‘‘What methods were used to develop the article?’’;
‘‘What are the conclusions?’’; and ‘‘What is the take-home

Table 1. Evidence-Based Practice (EBP) Competencies Used in the EBP Preceptor Survey Instrument

Number Competency

1 Define evidence-based practice as it relates to athletic training clinical practice.
2 Explain the role of evidence in the clinical decision-making process.
3 Describe and differentiate the types of quantitative and qualitative research, research components, and

levels of research.a

4 Describe a systematic approach to create and answer a clinical question through review and application of
existing research.a

5 Develop a relevant clinical question using a predefined question format.a

6 Describe and contrast research and literature resources that can be used for conducting clinically relevant
searches.a

7 Conduct a literature search using a clinical question relevant to practice using techniques and resources.a

8 Describe the differences between narrative reviews, systematic reviews, and meta-analyses.
9 Use standard criteria or developed scales to critically appraise the structure, rigor, and overall quality of

research studies.a

10 Determine the effectiveness and efficacy of an athletic training intervention using evidence-based practice
concepts.

11 Explain the theoretical foundation of clinical outcomes assessment and describe methods of outcomes
assessment.a

12 Describe the types of outcomes measures as well as types of evidence that are gathered through
outcomes assessment.a

13 Understand the methods of assessing patient status and progress with clinical outcomes assessments.a

14 Apply and interpret clinical outcomes to assess patient status, progress, and change using sound outcome
instruments.a

a Competencies were truncated for tabular presentation.

Table 2. Timeline of Study Design

Week Experimental Group Control Group

1 Pretest administered Pretest administered
2 PowerPoint No. 1
3 PowerPoint No. 2
4 PowerPoint No. 3
5 Article No. 1
6 Article No. 2
7 Article No. 3
8 Article No. 4
9 Article No. 5

10 EBP project data collection
11 EBP project data collection
12 EBP project data collection
13 EBP project data collection
14 Posttest administered Posttest administered
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message / how will you implement this into your practice?’’
Students were required to submit the form after reviewing it
with their preceptor and obtaining the preceptor’s signature.
Responses from this form were not collected for this project; it
was merely a check to ensure they were involving their
preceptor in the article review. Five peer-reviewed and
published articles were selected to reinforce the EBP con-
cepts.26–30 Two were chosen for providing background on
EBP,26,27 while the remaining 3 were chosen for their practical
application to clinical practice and had a minimum Physio-
therapy Evidence Database (PEDro) score of 8/10.28–30 The
final component of the intervention was a student-led EBP
assignment that required preceptor involvement and was
adapted from a project developed by a colleague (J. Popp,
unpublished data, 2012). Preceptors were involved in each step
of the assignment and reviewed materials as the assignment
progressed. Students were directed to find a patient under care
and an appropriate Patient-Centered Outcome (PCO) measure.

The student was instructed to use the PCO measure with the
patient for a minimum of 3 weeks, produce a report of the
findings, discuss the PCO and its measurement properties and
how the treatment plan was adjusted based upon the PCO
results, and reflect upon the challenges faced by the use of the
PCO. It was felt that since PCOs are not widely used by athletic
trainers but are an important component of EBP, the
involvement of the preceptor would reinforce EBP concepts.

Design

A premeasure-postmeasure of the independent variables (EBP
Preceptor Survey) was used to measure the effectiveness of the
educational intervention. The between-subjects variable was
group (experimental and control), while the within-subjects
variable was time (pre and post). All participants were sent a
URL for the EBP Preceptor Survey via email. Follow-up
emails were sent 1 week later to encourage a response. Table 2

Table 3. Descriptive Statistics for the Sample of Participants (N ¼ 19)

Group Gender No. Average Age, y Group Average Experience, y

Experimental Female 3 25.0 6 2.61 5.7 6 5.5
Male 7 32.7 6 4.21

Control Female 4 26.2 6 4.31 10.9 6 10.9
Male 5 39.6 6 11.3

Table 4. Descriptive Statistics of Experimental and Control Groups for the Understanding Variable by
Competency

Competency Group

Pretest Posttest

Mean 6 SD Mean 6 SD 95% CI

1 Experimental 6.300 6 0.516 8.400 6 0.516 7.352–9.448
Control 8.667 6 0.544 7.667 6 0.544 6.561–8.772

2 Experimental 6.700 6 0.489 8.700 6 0.489 7.706–9.694
Control 8.778 6 0.515 8.222 6 0.515 7.175–9.270

3 Experimental 6.000 6 0.538 8.100 6 0.538 7.006–9.194
Control 8.222 6 0.567 7.667 6 0.567 6.514–8.819

4 Experimental 6.200 6 0.679 7.900 6 0.679 6.519–9.281
Control 7.778 6 0.716 7.111 6 0.716 5.656–8.567

5 Experimental 5.500 6 0.786 7.800 6 0.786 6.203–9.397
Control 6.778 6 0.828 5.556 6 0.828 3.872–7.239

6 Experimental 6.700 6 0.611 8.600 6 0.611 7.359–9.841
Control 8.333 6 0.644 7.444 6 0.644 6.137–8.752

7 Experimental 6.400 6 0.710 8.200 6 0.710 6.756–9.644
Control 8.000 6 0.749 6.778 6 0.749 5.256–8.299

8 Experimental 5.400 6 0.777 7.900 6 0.777 6.321–9.479
Control 6.333 6 0.819 6.333 6 0.819 4.669–7.998

9 Experimental 4.300 6 0.886 6.800 6 0.886 5.000–8.600
Control 6.111 6 0.934 5.556 6 0.934 3.658–7.453

10 Experimental 6.400 6 0.572 8.500 6 0.572 7.337–9.663
Control 8.444 6 0.603 7.444 6 0.603 6.219–8.670

11 Experimental 5.000 6 0.711 7.600 6 0.711 6.155–9.045
Control 6.778 6 0.750 6.667 6 0.750 5.143–8.190

12 Experimental 5.500 6 0.704 8.100 6 0.704 6.669–9.531
Control 7.111 6 0.742 6.556 6 0.742 5.047–8.064

13 Experimental 4.600 6 0.727 7.300 6 0.727 5.823–8.777
Control 6.444 6 0.766 6.889 6 0.766 5.332–8.446

14 Experimental 5.400 6 0.675 8.100 6 0.675 6.728–9.472
Control 7.000 6 0.711 7.222 6 0.711 5.777–8.668

Abbreviation: CI, confidence interval.
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represents the timeline of the study. The experimental group
received a PowerPoint presentation via email once a week for
the first 3 weeks of the project. Student-led article reviews
were conducted over a 5-week period. The student-led EBP
project was then conducted over the following 4 weeks.
Posttest EBP Preceptor Surveys were distributed via email,
and a 1-week follow-up was sent to encourage participation.

Analysis

Data were captured via Qualtrics (Qualtrics LLC, Provo,
UT), cleaned, and coded in Microsoft Excel 2012 (Microsoft
Inc, Redding, WA), then imported into SPSS Statistics 20
Predictive Analytics Software (SPSS Inc, Chicago, IL) for
analysis. Analysis included descriptive statistics and a
repeated-measures analysis of covariance (RMANCOVA)
with a conservative correction for Type I error (a � .01) with
1 between (group: experimental and control) and 1 within
(time: pretest and posttest) variable and 42 dependent
variables (understanding, comfort, and use for each of the
14 competencies). Upon inspection of sample demographics,
the average preceptor years of experience appeared to be
unequal between groups. To control for this observed
difference, preceptor years of experience was included as a
covariate during each analysis. Statistical significance was
established using a conservative probability level of .01. An
analysis of variance found no significant differences between
the groups’ pretest scores at the conservative a � .01 level.

RESULTS

The sample of 19 participants is described in Table 3.
Originally, 10 participants were assigned to the experimental
group and 10 were assigned to the control group. However, 1
control group participant did not complete the project. Seven
females and 12 males participated in the project. No analyses
were conducted to address gender differences.

The pretest and posttest descriptive statistics for the RMAN-
COVA are presented in Tables 4 through 6 for the
experimental and control groups. With 14 EBP competencies
and 3 variables within each (knowledge, comfort, and use)
there were 42 possible variables. As illustrated in Table 7, the
RMANCOVA revealed that there were significant differences
(P � .01) between the experimental and control groups for 14
(33%) of the 42 variables.

Of the significant increases between groups, 9 of the 14 (64%)
were for the comfort, 4 (29%) for understanding, and 1 (7%)
for use. Only 1 competency (No. 5: develop a relevant clinical
question using a predefined question format) had significant
increases for all 3 variables (understanding, comfort, and use).

Effect sizes (partial g2) were calculated and ranged from small
(.10) to large (.50) across the 42 variables. The largest effect
sizes were found with the comfort variables and the smallest
were found with the use variables. For the 14 significant

Table 5. Descriptive Statistics of Experimental and Control Groups for the Comfort Variable by Competency

Competency Group

Pretest Posttest

Mean 6 SD Mean 6 SD 95% CI

1 Experimental 6.100 6 0.459 8.400 6 0.459 7.466–9.334
Control 8.111 6 0.484 7.222 6 0.484 6.238–8.206

2 Experimental 6.400 6 0.504 8.600 6 0.504 7.576–9.624
Control 8.667 6 0.531 7.778 6 0.531 6.698–8.857

3 Experimental 5.700 6 0.548 7.700 6 0.548 6.587–8.813
Control 8.111 6 0.577 7.111 6 0.577 5.938–8.284

4 Experimental 5.900 6 0.712 7.400 6 0.712 5.953–8.847
Control 7.111 6 0.751 6.444 6 0.751 4.919–7.970

5 Experimental 5.100 6 0.765 7.500 6 0.765 5.945–9.055
Control 6.667 6 0.806 4.778 6 0.806 3.139–6.416

6 Experimental 6.400 6 0.588 8.300 6 0.588 7.106–9.494
Control 8.000 6 0.619 7.111 6 0.619 5.852–8.370

7 Experimental 6.300 6 0.687 7.700 6 0.687 6.303–9.097
Control 7.889 6 0.725 6.222 6 0.725 4.750–7.695

8 Experimental 4.900 6 0.773 7.200 6 0.773 5.628–8.772
Control 5.889 6 0.815 5.667 6 0.815 4.010–7.324

9 Experimental 3.900 6 0.797 6.400 6 0.797 4.781–8.019
Control 5.556 6 0.840 4.556 6 0.840 2.849–6.262

10 Experimental 6.300 6 0.585 8.400 6 0.585 7.212–9.588
Control 8.111 6 0.616 6.889 6 0.616 5.636–8.142

11 Experimental 4.700 6 0.705 7.100 6 0.705 5.666–8.534
Control 6.556 6 0.744 6.000 6 0.744 4.489–7.511

12 Experimental 5.100 6 0.656 7.700 6 0.656 6.368–9.032
Control 6.778 6 0.691 5.778 6 0.691 4.373–7.182

13 Experimental 4.500 6 0.798 6.800 6 0.798 5.179–8.421
Control 6.000 6 0.841 6.444 6 0.841 4.736–8.153

14 Experimental 4.700 6 0.671 7.600 6 0.671 6.237–8.963
Control 6.556 6 0.707 6.556 6 0.707 5.119–7.992

Abbreviation: CI, confidence interval.
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differences effect sizes ranged from a medium level of .348 to a
high level of .599. The knowledge variables ranged from a low
effect size of .143 (competency No. 14) to a moderate effect
size of .410 (competency No. 10). The comfort variables
ranged from a low effect size of .063 (competency No. 13) to a
high effect size of .599 (competency No. 5). The use variables
ranged from a nonexistent effect size of .000 (competency No.
11) to a moderate effect size of .359 (competency No. 5).

DISCUSSION

As a concept, EBP is central to modern medicine. The
terminology within those concepts is being taught to the
current generation of athletic training students. While most
preceptors have been using the concepts in their daily practice
by balancing current research, their experience, and patient
feedback, many have not received formal education on the
participant. This study sought to increase preceptors’ knowl-
edge, comfort, and use of EBP. Our findings suggest that an
education intervention may increase knowledge and comfort
but not use.

Overall, the findings indicate an increase in preceptors’
knowledge and comfort of EBP, with 33% of the 42 variables
demonstrating significant increases after the education inter-
vention, with no significant differences within the control
group. This would suggest that the education intervention had
the desired effect of overall increasing scores. Five competen-

cies (Nos. 4, 6, 11, 13, and 14) had no increases in any of the 3
variables.

A closer examination of the increased scores of the
experimental group, however, indicates that increases in
knowledge and comfort were statistically significant. Our
findings are similar to those reported by Manspeaker et al,21

who looked at differences in EBP in students after an
education intervention. While the studies are similar, Man-
speaker et al. did not use a control comparison group in their
study and used students as opposed to preceptors, so a direct
comparison of results is not possible.

Similar to prior studies on EBP, how likely a preceptor was to
use the EBP concepts was not influenced by an educational
intervention. Considering the limited similarities in design
(preceptors versus students), Manspeaker et al21 reported that
students were more confident in the use of EBP principles
after the intervention; however, it is important to note that the
finding for use is not in the same context as our project, which
used the question stem of ‘‘How likely are you to use the
concepts in your clinical practice?’’ as opposed to ‘‘confidence
in use’’ and ‘‘intended future use’’ used by Manspeaker and
colleagues. The finding that the use of EBP concepts did not
increase is troubling. With the general push within the athletic
training profession to increase the use of EBP, more needs to
be done to overcome barriers to use and implementation for
preceptors and students alike. Welch and colleagues31 have

Table 6. Descriptive Statistics of Experimental and Control Groups for the Use Variable by Competency

Competency Group

Pretest Posttest

Mean 6 SD Mean 6 SD 95% CI

1 Experimental 6.500 6 0.477 7.500 6 0.477 6.531–8.469
Control 8.000 6 0.502 7.444 6 0.502 6.424–8.465

2 Experimental 7.300 6 0.401 7.800 6 0.401 6.986–8.614
Control 8.889 6 0.422 8.000 6 0.422 7.142–8.858

3 Experimental 6.200 6 0.538 7.000 6 0.538 5.906–8.094
Control 7.889 6 0.567 7.333 6 0.567 6.180–8.486

4 Experimental 6.200 6 0.728 6.500 6 0.728 5.021–7.979
Control 7.000 6 0.767 6.667 6 0.767 5.108–8.226

5 Experimental 5.500 6 0.730 7.000 6 0.730 5.516–8.484
Control 6.000 6 0.770 4.889 6 0.770 3.324–6.454

6 Experimental 6.200 6 0.649 8.000 6 0.649 6.680–9.320
Control 7.222 6 0.685 7.444 6 0.685 6.053–8.836

7 Experimental 5.800 6 0.751 7.300 6 0.751 5.774–8.826
Control 7.000 6 0.791 6.667 6 0.791 5.058–8.275

8 Experimental 5.100 6 0.757 6.700 6 0.757 5.161–8.239
Control 4.667 6 0.798 6.000 6 0.798 4.378–7.622

9 Experimental 4.100 6 0.820 5.700 6 0.820 4.034–7.366
Control 4.000 6 0.864 5.222 6 0.864 3.466–6.979

10 Experimental 6.200 6 0.597 7.500 6 0.597 6.287–8.713
Control 7.222 6 0.629 7.222 6 0.629 5.943–8.501

11 Experimental 4.900 6 0.740 6.200 6 0.740 4.697–7.703
Control 5.222 6 0.780 6.333 6 0.780 4.749–7.918

12 Experimental 5.500 6 0.683 6.600 6 0.683 5.213–7.987
Control 5.222 6 0.720 6.000 6 0.720 4.538–7.462

13 Experimental 4.600 6 0.806 5.900 6 0.806 4.262–7.538
Control 4.778 6 0.850 6.667 6 0.850 4.940–8.393

14 Experimental 5.200 6 0.673 7.200 6 0.673 5.832–8.568
Control 5.333 6 0.710 7.111 6 0.710 5.669–8.553

Abbreviation: CI, confidence interval.
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recently reported that strategies to overcome barriers and
increase use of EBP in clinical practice include resources,
processed information, workshops, peer discussion and
mentorship, and repetition and exposure. Similar to the
findings of Welch and colleagues,31 anecdotal feedback
indicated that our participants were interested in learning
more via in-service meetings, handouts, podcasts, and small
group discussions.

While the control group did not demonstrate statistically
significant differences pretest to posttest, they reported higher
mean scores pretest than posttest for all of the knowledge and
comfort competencies and for many of the use competencies.
This may have been due to the small sample size or may have

another source. This increase may have been due to an
experience bias in that the control group had older and more
experienced participants. The increase may have been due to a
learning curve associated with test-retest methods. The
Dreyfus and Dreyfus32 model of skill acquisition states that
novice learners move from unconsciously incompetent to
consciously incompetent. This may explain why the experi-
mental group with less experience had lower pretest scores as
the reality of the actual competencies was driven home.
Anecdotal reports indicated that there was a certain humbling
effect when the respondents saw the actual wording of the
EBP competencies and felt challenged to understand the
concepts, comfortably define the concepts, and use the
concepts.

A review of effect sizes allowed for the quantification of both
significant and nonsignificant differences. We chose to use
effect sizes in our analysis and discussion of nonsignificant
data as a result of our small sample size. Effect sizes are not
affected by sample size and provide an estimation of the
magnitude of difference. The comfort variable had the highest
effect sizes, while use had the lowest effect sizes, which is
consistent with the RMANCOVA significance findings.
However, a review of the effect sizes for the nonsignificant
differences suggests that the intervention has a low to
moderate effect for understanding and comfort variables
and a low effect for the use variable. The effect size review
further reinforces our observations that the intervention can
have a positive effect upon understanding and comfort but
not upon use of EBP competencies.

Limitations and Suggestions

The small, purposeful, nonrandom sample of convenience was
a limitation to the generalizability of the findings. It is possible
that with a larger randomized sample the findings might be
different. The sample was used because of the nature of the
student-led activities and the focused effort of using students
to help educate the preceptors. A multicentered approach
from multiple institutions using similar methods should be
considered to gather a larger sample from different clinical
practice perspectives. The self-reported nature of data could
be a limitation, as one must assume that all participants are
being honest. The difference in years of experience for the
preceptors, although controlled for during the statistical
analysis, may have influenced the results and warrants further
study. The multiple strategies used in this study (self-directed
and student-led activities) may not have complimented one
another as intended. Further study with each strategy would
be warranted. Educators and clinicians should experiment
with the various strategies we used and those found in the
literature to increase their own understanding, comfort, and
use of EBP.

CONCLUSIONS

Evidence-based practice implementation in the clinical setting
is crucial for many reasons: to ensure students are reinforcing
newly learned EBP content, to ensure that our clinicians are
using the best possible practices, and to ensure that the
profession as a whole addresses the accountability inherent in
the ever-changing health care world. Strategies to encourage
use of EBP concepts by practicing clinicians should be
studied. Barriers to use of EBP concepts have been identified

Table 7. Repeated-Measures Analysis of Covariance
Results

Competency Variable F(1,17) Significance
Effect
Size

Understanding 16.667 .020* .294
1 Comfort 13.308 .002* .454

Use 14.705 .0458 .227
Understanding 14.430 .051* .217

2 Comfort 11.826 .003* .425
Use 14.103 .060* .204
Understanding 15.819 .028* .267

3 Comfort 18.766 .009* .354
Use 11.620 .2218 .092
Understanding 16.248 .024* .281

4 Comfort 15.763 .029* .265
Use 10.315 .583* .019
Understanding 11.058 .004* .409

5 Comfort 23.933 .000* .599
Use 18.949 .009* .359
Understanding 15.085 .038* .241

6 Comfort 14.941 .041* .236
Use 11.238 .282* .072
Understanding 18.940 .009* .358

7 Comfort 10.752 .005* .402
Use 12.974 .104* .157
Understanding 14.899 .042* .234

8 Comfort 18.545 .010* .348
Use 10.076 .786* .005
Understanding 17.466 .015* .318

9 Comfort 13.269 .002* .453
Use 10.026 .873* .002
Understanding 11.104 .004* .410

10 Comfort 11.344 .004* .415
Use 12.009 .176* .112
Understanding 15.167 .037* .244

11 Comfort 16.512 .021* .289
Use 10.002 .965* .000
Understanding 19.273 .008* .367

12 Comfort 20.103 .000* .557
Use 10.042 .840* .003
Understanding 12.719 .119* .145

13 Comfort 11.082 .314* .063
Use 10.840 .373* .050
Understanding 12.674 .122* .143

14 Comfort 16.936 .018* .302
Use 10.046 .833* .003

* Statistical significance of �.01.
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in the literature, and various strategies are being used. A
focused effort by all vested parties to encourage a culture of
EBP will in time overcome the current lack of use. We cannot
simply wait for the next generation of students to matriculate
into the practicing profession in hopes of increasing EBP use
and application. Utilizing current students to educate the
preceptors is one of many possible approaches that should be
considered. New Board of Certification recertification re-
quirements require a focus on EBP content, which is another
step in the right direction. Future research should explore
additional methods for educating preceptors.
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