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Abstract Background: Teaching Evidence-based practice (EBP) should be evaluated and guided by evidence of
its own effectiveness. As educators implementing EBP training, they need instruments to evaluate the learning
outcomes of trainees. For that reason, to develop a reliable and minimal time-consuming instrument is necessary.
Purpose: The aim of this study was to examine the reliability and validity of an EBP evaluation instrument, the
Taipei Evidence-Based Practice Questionnaire (TEBPQ). Methods: The content validity index (CVI) and
Cronbach's αwere used to analyze the validity and reliability of the questionnaire. After that, a two parallel group
(novice and experienced learner) study design for was designed to determine the construct validity of the instrument.
Results: Taipei Evidence-Based Practice Questionnaire (TEBPQ) contained 26 self-report questions, which includes
domain of ‘Ask’ (5 items), ‘Acquire’ (7 items), ‘Appraisal’ (4 items), ‘Apply’ (6 items) and ‘Attitude’ (4 items) of
evidence-based practice, and learners’ basic characteristics. The overall CVI of TEBPQ was 0.9; while Cronbach's α
was 0.87. The construct validity showed that all p values were significant (p<0.05) among 5 domains. Conclusions:
The results indicated that the TEBPQ is an instrument with good validity and reliability for evaluating the
effectiveness of EBP education.
Keywords: evidence-based practice (EBP), continuing medical education, reliability, validity, instrument
development
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1. Introduction
Evidence-based practice (EBP) is the integration of the
best research evidence, patients' values and clinical
circumstances in clinical decision making [1]. Since the
last decade, researchers and health care professionals have
become increasingly aware of the importance of using
EBP in clinical settings. As a new paradigm in health
care’s decision making, health professionals have the
obligation to access knowledge efficiently, apply properly,
and lead others to use it appropriately.
Teaching EBP should be evaluated and guided by
evidence of its own effectiveness [2]. As educators
implementing EBP training, they need instruments to
evaluate the outcome and to document the self-efficacy of
individual trainees.

Shaneyfelt et al. analyzed 104 currently used
instruments for evaluation of teaching efficacy of
evidence-based medicine with a systematic review.
According to Shaneyfelt et al. the Fresno Test and Berlin
Questionnaire were the only instruments that evaluate 4
EBP steps. However, the Fresno Test was time-consuming
and required expertise to complete for demonstrating
applied knowledge and skills of EBP tasks. On the other
hand, the multiple-choice format of Berlin Questionnaire
was more feasible to implement [2]. Therefore, further
development and testing is required to evaluate EBP
attitudes, behaviors, and skills.
Straus pointed out that self-evaluation was very
important in evaluating EBP teaching and facilitating
clinical practice personnel for a spontaneous selfassessment [3]. To develop an instrument with good
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validity and minimal time-consuming is necessary in
clinical teaching and evaluation.

2. Purpose
The aim of this study was to examine the reliability and
validity of an EBP evaluation instrument, the Taipei
Evidence-Based Practice Questionnaire (TEBPQ).

3. Materials and Methods
3.1. Phase I: TEBPQ Set-up and Initial
Validation
The purpose of the TEBPQ is to measure the selfefficacy on EBP for individual learner. Because few
previous single studies had addressed all of the aspects we
wanted to examine, the research team adopted the 4-step
model of bedside EBM: (i) Ask: ask an answerable
question; (ii) Acquire: track down the best evidence; (iii)
Appraisal: critically appraise the evidence for validity,
impact, and applicability; and (iv) Apply: integrate the
results with the patient’s unique biology, circumstances,
and values [3,4] and the concept of evidence-based
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medicine evaluation [5] for measuring the EBP learning
self-efficacy. In addition, attitude is an important factor
which has a great influence on learning motivation and is
related to the willingness to practice EBP clinically in the
future [6]. Therefore, the aspect of attitude was added in
this tool. The TEBPQ includes 26 items which was
selected from the item pool according to the
questionnaire’s purpose (Appendix). The study has
approval of Taipei Medical University institutional review
board.
Cronbach's α, Content Validity Index (CVI) and
construct validity were used for initial reliability and the
validity test. First of all, we invited 2 experts of EBP
methodology, 1 professor on education, 3 physicians, 2
nursing staff, and 1 librarian to evaluate the
appropriateness and certainty of the questionnaire.
Modifications were made to the wording of some items.
As to the purpose of research, we investigated the
correlation of questionnaire and scored each question
individually. CVI value equal or above 0.8 is indicative of
good expert validity [7]. Second, we used Cronbach's α
for testing internal reliability — the average of all possible
split half correlations equal to or above 0.85 are
acceptable results. The method described above was
summarized as Table 1.

Table 1. The measurement of Reliability and Validity of TEBPQ

Reliability

Validity

Test property

Measure used

Acceptable results

Internal reliability

Cronbach's α—average of all possible split half
correlations

Cronbach's α ≧0.85

Content validity

Content Validity Index
Expert opinion

CVI> 0.8
Test covers all the main aspects of evidencebased practice

Construct validity
(Contrasted-group
approach)

Mean scores of novice and experienced
learnerscompared by t test

Significant difference, higher experienced
learners’ scores

3.2. Phase II: TEBPQ Evaluation
After the TEBPQ was created, we evaluated it in a
representative sample and to construct the validity of the
tool.
3.2.1. Study Design and Participants
A contrasted-group approach (two parallel group study
design), including groups of novice and experienced
learners, was designed to determine the construct validity
of the instrument. Convenience sampling was performed
in six teaching hospitals in Taiwan between 2007 and
2011. Health care professionals who were 20 years of age
or older, interested in attending the workshop were
included in the study. Participants who never attended or
experienced any EBP lectures/courses before were ‘novice
learners’. Individuals who were experienced an EBP
workshop (at least 4 hours) or certified by the Taiwan
Evidence-based Medicine Association (TEBMA) as an
EBM trainer/tutor were ‘experienced learners’.
3.2.2. Intervention (EBP Workshop)
The feature of our EBP workshop is scenario-based
discussions. Research showed that lecture-based teaching
is not able to satisfy the needs of the new generation of
students, in the contrary, workshop with group discussion
has obvious learning effectiveness in evidence-based
medicine teaching [7,8,9]. The workshops were designed

by the Evidence-Based Practice Education and Research
Committee in the Taipei Medical University and the
affiliated hospitals. The committee consisted of seven
members who participated in the course design, including
experts of EBP methodology, university professors,
clinical nurses, physicians, administrator, and researchers.
All members had practical experience in teaching and
leading discussions in the EBP workshop.
The content of the EBP workshop includes the
introduction of EBP (50 minutes), hands-on practice and
group discussion (90 minutes), and group report/course
feedback (50 minutes). There were two experienced
facilitators in each group, who can lead the discussion of
EBP in order to help learners complete the following: (1)
Ask: listing all possible clinical problems from the
scenario, and identify the P (population), I (intervention),
C (comparison) and O (outcomes); (2) Acquire: formation
of PICO related keywords and performing a search in the
evidence-based database (such as Cochrane Library or
PubMed); (3) Appraisal: selecting proper articles in the
topic, appraising them critically, and (4) Apply: applying
in the clinical practice and answering the patient’s
questions in plain language. The facilitators require at
least 8 hours of experience in actual teaching or leading a
group discussion about EBP. Before participating in the
study, a course involving group discussion skills was
arranged for the facilitators in order to achieve consistency
in course instruction.
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3.2.3. Evaluation & Statistical Analysis
We have done the power analysis by G power. A two
parallel group study design would require an overall
sample size of 56 participants per group to provide 80%
power for a one-sided test at 5% significance.
SPSS version 17.0 was used for all statistical analyses.
A value of p< 0.05 was considered statistically significant.
Data analysis included the following:
1. Descriptive statistics were used to summarize
participants’ characteristics. Mean and standard deviation
(SD) were used to summarize continuous data. Categorical
data were summarized using count and percentage (%).
2. Internal reliability: The reliability of the instrument
was measured by Cronbach’s α, while a value greater than
0.85 represented a tool with internal consistency.
3. Content validity: We used the content validity index
(CVI) to test the validity of the questionnaire. Likert 5
scale was used to evaluate the appropriateness and
certainty: 1 is “strongly disagree” that the description of
the question is very uncertain and the question should be
deleted; 2 is “disagree” that most of the questions should
be modified but are worth keeping; 3 is “no opinion” and
weakly agree to the question; 4 is “agree” that the question
requires little modification; 5 is “strongly agree” that the
question is very appropriate and does not require any
modification.
4. Construct validity: Mean scores of two parallel
groups (novice and experienced learner) were compared
using the independent t-test.

4. Results

There are 26 self-report questions in TEBPQ
(Appendix): “Ask (PICO) (5 items)”, “Acquire (7 items)”,
“Appraisal (4 items)”, “Apply (6 items)” and “Attitude (4
items)”. All respondents were asked to rate the questions
on a Likert scale from 1 (strongly disagree) to 5 (strongly
agree). The total CVI of TEBPQ was 0.9; while
Cronbach's αvalue was 0.87.

4.2. Phase II: TEBPQ Evaluation
4.2.1. Participants’ Characteristics
A total of 145 participants applied to participate in this
study. Among them, 3 individuals felt too much pressure
from the training program and consequently failed to
complete the course. Three people withdrew because of
family reasons. Three cases had missing data. Therefore,
there were 136 participants (completion rate of 86%)
answering the questionnaire, including 17 physicians
(12.5%), 97 nurses (71.3%), 6 pharmacologists (4.4%), 12
librarians (8.8%) and 4 administrative personnel (2.9%).
Table 2. Mean scores of TEBPQ between novice and experienced
participants. (n=136; Novice=68, Experienced=68)
TEBPQ Domain
Participants
Mean (±SD)
t-value
Novice
3.22 (±0.48)
0.40
Ask
Experienced
3.17 (±0.59)
Novice
3.01 (±0.46)
0.33
Acquire
Experienced
3.00 (±0.47)
Novice
2.65 (±0.51)
0.12
Appraisal
Experienced
2.57 (±0.57)
Novice
2.73 (±0.44)
0.97
Apply
Experienced
2.61 (±0.50)
Novice
3.61 (±0.58)
0.30
Attitude
Experienced
3.78 (±0.21)
* p-value< 0.001

4.1. Phase I: TEBPQ Set-up and Initial
Validation

Figure 1. Mean score of 5 domains in the Taipei Evidence-Based Practice Questionnaire (TEBPQ) between novice and experienced participants
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4.2.2. Construct Validity (Contrasted-group approach)
The results for each domain are shown in Table 2 and
Figure 1. The highest mean score of novice learner is
‘attitude’ domain (mean: 3.6, SD ± 0.85) and the lowest
mean score is ‘appraisal’ domain (mean: 2.1, SD ± 0.89).
Figure 1 shows the entire elevation of scores in
experienced learners of the five domains. According to
inter quartile range (IQR), the peak of the experienced
learners is higher and smaller than that of the novice
learners. The p-value of each domain is below than 0.001.
It indicates that TEBPQ instrument can differentiate the
novice and experienced learners effectively.

5. Discussion
We developed a new self-report questionnaire in
measuring the effectiveness of evidence-based practice
education. The overall content validity index of TEBPQ
was 0.9; while Cronbach's α value was 0.87. A
Contrasted-group approach for construct validity showed
that all p values were significant (p<0.05) among 5
domains. All these results indicated that this questionnaire
is an instrument with good validity and reliability. In
reviewing all the current evaluation instruments available,
most of them (such as the Fresno and Berlin
questionnaires) were time-consuming and not feasible to
apply in different specialties. In our study, all
questionnaires were finished and collected 10 minutes
after the end of the each workshop. In addition, the
assessors of Fresno and Berlin require special training
before grading which may hinder the wider application of
them. Comparing to the Fresno and Berlin assessment
tools, the TEBPQ only consume 10 minutes to complete.
Overall, the TEBPQ is time saving, easy to use and score.
In the reality of busy clinical services, it is impractical and
costly to develop courses regarding EBP for different
specialties. More general courses can be a valuable
starting point for preparing staff for EBP. The components
of our study are quite similar to those used by employees
in hospitals. Therefore, the result is quite practical in the
running of continuing medical education in hospitals.
In this study, we found the similar trend about
evidence-based practice education in 5 domains between
novice and experienced learners. Initially, the highest
mean score of TEBPQ is ‘Attitude’ and lowest one is
‘Appraisal’ among all participants. This is possibly
because the participants in this study were volunteers, who
believed that clinical work required this competence and
were motivated to learn. On the other hand, the
‘Appraisal’ domain scored the lowest because of learners
in this study mentioned that they didn’t trained how to
‘Appraisal’ very well previously. We found that the mean
score for each domain could be improved (above 3 point)
after proper evidence-based practice education. The least
degree of improvement in attitude may be a result of the
ceiling effect.
However, some limitations were inherent in this study.
Firstly, the TEBPQ is a self-report questionnaire which is
a subjective form of assessment, with participants often
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factoring other variables that they perceive may have
influenced their performance, thereby skewing the actual
performance and outcome (i.erecall bias).The results of
TEBPQ compare with other objective evidence-based
practice evaluation instrument in the future are needed.
Secondly, this study was conducted at 6 hospitals in
Taiwan, which is a limited geographic region. Thus,
researchers who would like to adopt this instrument to
their own study should be carefully. Finally, the long-term
effects of learners’ ability to apply EBP in their daily
practice at various work settings as well as patient
outcomes are difficult to evaluate via TEBPQ.

6. Conclusion
In this study, we found that TEBPQ is an easy and
time-saving instrument with good reliability and validity
in measuring the effectiveness of multidisciplinary
evidence-based practice education.
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Appendix: Taipei Evidence-Based Practice Questionnaire (TEBPQ)
Domain
Ask

Acquire

Appraisal

Apply

Attitude

Items
1. I am able to construct background questions.
2. I am able to construct answerable questions using PICO (patient/problem, intervention/indicator, comparator, and outcome).
3. I am able to differentiate the types of clinical questions. e.g. therapies, etiology/ harm, diagnosis, prognosis/prevention…etc.
4. I am able to raise questions constantly in my daily work.
6. I am able to record clinical questions for later answering.
1. I am able to define appropriate keywords for searching.
2. I know the best sources of current evidence for my clinical discipline.
3. I know how to find the best evidence to solve my clinical questions.
4. I am able to find the best evidence in 15 minutes.
5. I am able to use more than one database for widening the scope of information.
6. I am able to use the advanced function of search engine.
7. I am able to save keywords and searching strategies for future updating.
1. I understand the commonly used terms in evidence-based medicine, e.g. randomized controlled trial (RCT), number needed to treat
(NNT)…etc.
2. I am able to understand ‘level of evidence’ of a paper.
3. I am able to appraise literature critically.
4. I am able to create appraisal summaries, e.g. using Question Log or CATmaker …etc.
1. I am able to apply literature evidence to my clinical practice.
2. I can reiterate evidence as plain language for patients.
3. I am able to make appropriate decision while clinical experiences are different from literature evidence.
4. I am able to evaluate clinical outcomes by evidence-based quality indicators.
5. I am able to integrate 3 “E”s for clinical decision making. (3”E”s: evidence, expertise and expectation).
6. I am able to apply evidence-based clinical guidelines in healthcare.
1. I think the concept of evidence-based practice (EBP) has been emphasized in clinical settings.
2. I think clinical professionals should have knowledge and skill of EBP.
3. I think EBP can prevent healthcare disputes.
4. I think EBP competencies have helped significantly in my practice.

