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Original Research Article

A Quasi-Experimental Study of a Basics
of Evidence-Based Practice Educational
Intervention for Health and Social
Care Professionals

Hanna-Leena Melender1 , Susanne Salmela2, and Bernd Pape3

Abstract

Education is one of the central interventions to promote evidence-based practice (EBP) in service organizations. An edu-

cational intervention to promote EBP among health and social care professionals was implemented in a Finnish hospital. The

aim of this study was to explore the outcomes of an educational intervention, focusing on the basics of EBP for health and

social care professionals, using a quasi-experimental study design. The data were collected with a questionnaire before,

immediately after, and 6 months after the education (n¼ 48). The data were analyzed with descriptive statistics and non-

parametric tests. Immediately after the education, an increase was found in the EBP knowledge of participants, in partic-

ipants’ confidence in their own ability to conduct database searches and read scientific articles, and in the number of

participants using databases at work. Six months after the education, improvements were still found between the first

and the third measurement in the participants’ knowledge and confidence in their own ability to conduct database searches

and read scientific articles. The number of those who had made an initiative about a research topic regarding the develop-

ment of their own work had increased from the first to the third measurement. The educational intervention produced a

statistically significant improvement on most of the areas evaluated. Significant improvements were often found even 6

months after the education was finished. However, the low completion rate and a quasi-experimental before and after design

limit the conclusions that can be derived from this study.
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Evidence-based practice (EBP) is “a lifelong problem-
solving approach to how healthcare is delivered that
integrates the best evidence from high-quality studies
with a clinician’s expertise and also a patient’s preferen-
ces and values” (Melnyk, 2017, p. 8). EBP improves the
quality and safety of health care and enhances health
outcomes, decreases geographic variation in care as
well as reduces costs (Melnyk, 2017). Although positive
attitudes from nurses toward EBP have been reported,
there are also deficiencies associated with the consistent
implementation of EBP (Duffy et al., 2015; Melnyk
et al., 2012, 2018). One of the main barriers for that is
a lack of EBP competencies (Duffy et al., 2015;
Fairbrother et al., 2016).

Educational interventions promoting EBP are
intended to increase learners’ competence concerning
EBP and thus support lifelong learning (Ilic &
Maloney, 2014). The body of evidence to guide educa-
tors on how to teach EBP to health professionals has
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remained quite modest. Therefore, there is a need for
further research on the effectiveness of EBP educational
interventions for health professionals (H€aggman-Laitila
et al., 2016; Ilic & Maloney, 2014; Melnyk et al., 2018).
It has also been stated that that in further studies, atten-
tion should be paid to the detailed descriptions of the
interventions and their implementation (H€aggman-
Laitila et al, 2016; Ilic & Maloney, 2014). This study
aimed to address these challenges.

Literature Review

The Classification Rubric for EBP Assessment Tools in
Education (CREATE) recommends a common taxono-
my to develop an EBP assessment tool. According to
this, the assessment of EBP learning should focus on
seven areas: knowledge, skills, attitudes, self-efficacy,
behaviors, learners’ reactions to the educational experi-
ence, and benefits to the patient (Tilson et al., 2011). Out
of these, the first six were addressed in this study. In the
following, earlier research is examined according to these
areas.

When implementing educational interventions on
EBP for nurses, EBP knowledge has been assessed
either with a knowledge test or the participants have
been invited to self-evaluate their EBP knowledge.
With a test, Saunders et al. (2016) found that after edu-
cation, nurses’ knowledge improved both in the EBP
education group and the research utilization education
group. In studies by Chang et al. (2013) and Reviriego
et al. (2014), a knowledge test showed an improvement
of knowledge on critical appraisal after education. In
self-evaluations, Mollon et al. (2012) and Moore (2017)
did not find any improvements after education, whereas
in studies by Allen et al. (2015) and Ramos-Morcillo
et al. (2015), self-evaluation of knowledge showed
improvement after education.

Evaluations of nurses’ EBP skills in educational inter-
ventions have been subjective, as the participants have
been invited to self-evaluate their skills with a question-
naire. In such evaluations, no improvement in skills was
found by Mollon et al. (2012) and Moore (2017).
However, in a study by Ramos-Morcillo et al. (2015),
the nurses’ skills had improved after education, and
improvement in most critical appraisal competencies
was found by Billingsley et al. (2013).

When evaluating attitudes toward EBP, Mollon et al.
(2012), Ramos-Morcillo et al. (2015), Moore (2017), and
Friesen et al. (2017) found no statistically significant
improvements, whereas Snibsøer et al. (2017) found pos-
itive changes in nurses’ beliefs about EBP after educa-
tion. Brown et al. (2011) found that at least 80% of
nurses were excited about nursing research, valued read-
ing it, and were interested in using it already before edu-
cation; after education, there were no changes in

attitudes. However, the percentage of nurses who

would initiate a nursing research project increased

from 26% to 34%.
Self-efficacy as an outcome has been addressed

in studies by Chang et al. (2013), Saunders et al.

(2016), and Royer et al. (2018), who all found that

nurses’ confidence in their skills improved after EBP

education. However, in the study by Royer et al.

(2018), the self-efficacy scores between the end of the

program year and 1-year follow-up did not differ

significantly.
Nurses’ EBP behaviors have been studied by asking

nurses about their practices before and after an EBP

education. Snibsøer et al. (2017) found a statistically sig-

nificant improvement for 8 of the 18 items measuring

EBP implementation after the educational intervention,

while Friesen et al. (2017) found for 6 of the items.

In a study by Levin et al. (2011), improvements

in EBP implementation in an experimental group com-

pared with a control group were found, whereas Mollon

et al. (2012), Ramos-Morcillo et al. (2015), and Moore

(2017) did not find any statistically significant improve-

ments in EBP behaviors among nurses after education.
The learners’ reactions to the EBP educational expe-

rience were evaluated with a questionnaire (Billingsley

et al., 2013) or several questionnaires (Reviriego et al.

2014). Both studies showed that nurses were mainly sat-

isfied with their educational experiences. Participants in

the program to educate and engage staff in the EBP

process (Royer et al., 2018) answered open-ended ques-

tions and reported satisfaction with most elements of the

education; however, some weaknesses were also

identified.
To sum up, evaluations of the outcomes of EBP edu-

cational interventions in earlier studies have varied from

objective testing to subjective self-evaluations. The stud-

ies have shown differing results regarding EBP knowl-

edge, skills, attitudes, self-efficacy, and behavior. The

learners have mainly been satisfied with their education-

al experience.
In a central hospital in Western Finland, the action

and economic plan of the hospital for year 2016 included

a strategic goal to ensure that the competence of nursing

staff would be systematically developed. A new tailored

educational intervention regarding EBP for nurses and

other professionals within health and social care was

chosen for the strategy because the earlier developed

interventions were either not suitable for the purposes

of the strategy or the reports did not describe them in

sufficient detail to support the choosing of them.

Moreover, the strategy was to also employ objective

evaluation methods and, thus, new evaluation strategies,

which were tailored and utilized for the purposes of

this study.
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Aim of the Study

The aim of this study was to explore the outcomes of an
educational intervention, focusing on the basics of EBP
for health and social care professionals, using a quasi-
experimental study design. The following were the
research questions:

1. Does the educational intervention have an effect on
the EBP knowledge, attitude, self-efficacy, and behav-
ior of the health and social health professionals par-
ticipating in the education?

2. What are the participants’ reactions to the education-
al experience after the educational intervention?

3. What are the participants’ skills of EBP after the edu-
cational intervention?

Methods

Educational Intervention

The educational intervention is described in Table 1,
based on the Guideline for Reporting Evidence-based
practice Educational interventions and Teaching check-
list (Phillips et al., 2016). The educational intervention
conformed to the EBP competencies on a bachelor’s
level (Melnyk et al., 2014). The intervention was
designed by the first two authors.

According to the strategy of the hospital, the first
group to be educated would be the nurse leaders working
as head nurses or assistant head nurses because research
has shown that leaders have an important position in the
promotion of EBP among nurses (Stetler et al., 2014). All
108 head nurses and assistant head nurses of the hospital
were invited to participate in the educational interven-
tion. Information about the education was presented at
a meeting of the hospital nurse leaders. Nursing directors
individually encouraged the head nurses and assistant
head nurses of their own area of responsibility to partic-
ipate. In case one did not participate, another nurse from
the unit could substitute her/him. Moreover, other
health-care professionals and social workers had an
opportunity to participate. All in all, the number of par-
ticipants in the education was 83. The education was
implemented in two rounds: The first round (32 partic-
ipants) was implemented in Autumn 2016 and the second
(51 participants) in Spring 2017.

Data Collection and Sample

The data were collected at three time points: before the
educational intervention (n¼ 83), immediately after the
education was finished (n¼ 82; learners’ feedback only at
this phase), and 6 months after the education was fin-
ished (n¼ 48). Ethical questions are presented in
Supplemental material.

Instrument

The data were collected by a self-administered question-
naire developed by the researchers. A new instrument
was developed because existing instruments did not
cover all the topics that were of interest in this study.
Such topics were, for example, certain organization-
specific topics associated with the strategy of the hospital
and some topics included in the knowledge test which
were also included in the learning contents of the educa-
tion. The content of any validated knowledge test did
not suit for the purposes of this study. Moreover, vali-
dated instruments have many items for each category
measured in this study, and we intended to keep the
instrument short and simple, to make answering more
attractive for the study participants. As a framework for
the questionnaire, the CREATE by Tilson et al. (2011)
was used. The instrument was pretested among a group
of 15 masters’ students from the Development and
Management of Social and Health-Care Services pro-
gram at the first author’s university. Based on the pre-
test, the wording of some questions was clarified. The
questionnaire was presented on paper.

For assessing knowledge, a 15-question knowledge
test was developed. It was possible to get one point for
each right answer. The knowledge test points (max. 15)
reached by each participant constituted Variable 1
(Table 2). The questions of the knowledge test were
related to whether there was any legislation about EBP
in Finland; what kind of databases are PubMed,
CINAHL, Medic, Cochrane, and Joanna Briggs
Institute databases; what do the concepts keyword, sub-
ject heading, Boolean operator, and open access mean;
which organization develops and publishes nursing clin-
ical guidelines in Finland; and whether they are available
for free. Moreover, there were items asking about which
organization translates the Joanna Briggs Institute Best
Practice Recommendations into the Finnish language
and whether the respondent’s own working organization
provides the Joanna Briggs Institute database and the
Cochrane database for the use of the staff. There were
either two or four answering options for each question,
of which one was right.

Attitudes were assessed with one question (Variable 2
in Table 2), asking about the participant’s view on the
importance of the acquisition of scientific knowledge to
constitute the basis of the work on a Likert scale of 1 to
3, options ranging from no importance (1) to high impor-
tance (3). Self-efficacy was evaluated with two questions,
asking participants to evaluate her/his own competence
on database searching (Variable 3 in Table 2) and on
reading a scientific article (Variable 4 in Table 2) on a
Likert scale of 1 to 3, options ranging from poor (1) to
good competence (3). The Likert scale was used in the
attitude question and in the questions where the

Melender et al. 3



respondents self-evaluated their own competence, as it is

a suitable scale for questions measuring attitudes and
evaluations (Polit & Beck, 2012).

Behaviors were assessed with seven questions
(Variables 5 to 11 in Table 2), asking whether the par-

ticipant had taken different actions regarding the imple-
mentation or promotion of EBP at work on a

dichotomous scale (yes/no). The dichotomous scale

was used in the measurement of behaviors, as we were
more interested in the facts (Polit & Beck, 2012) regard-
ing whether the respondent had done something that
presents an action of EBP rather than how often or
how much it had been done. Learners’ reactions to the
educational experience were evaluated immediately after
the education with five questions on a Likert scale (Polit
& Beck, 2012) of 1 to 3 (Table 3).

Table 1. Description of the Educational Intervention.

Intervention: Basics of Evidence-Based Practice (Brief name: B-EBP) 2 ECTS (53 hours student work) (1 ECTS¼ 26.7 hours student work)

Theory: Pedagogical approaches: (a) transformative learning (Mezirow, 2009); (b) active learning methods (Zayapragassarazan & Kumar,

2012); (c) evidence from systematic reviews (Melender et al., 2016; Swanberg et al., 2016) on learning and implementing EBP in nursing

education.

Content framework: The content planning conformed the EBP competencies on a bachelor’s level presented by Melnyk et al. (2014).

Learning objectives: (a) to understand the idea of evidence-based practice; (b) to understand different sources of knowledge; (c) to be able

to formulate the PICO question; (d) to be able to search the best evidence in databases; (e) to be able to read a scientific article; (f) to be

able to critically appraise the evidence; (g) to be able to find systematic reviews and clinical guidelines in online collections and portals;

(h) to be able to disseminate evidence.

EBP learning contents: (a) the idea of EBP (including the EBP steps presented by Melnyk et al., 2014) and the benefits of it; (b) different

sources of knowledge; (c) the PICO question; (d) database searching; (e) how to read a scientific article?; (f) critical appraisal of the

evidence; (g) online collections and portals including systematic reviews and clinical guidelines; (h) dissemination of the evidence.

Materials: Free access to the Medic, PubMed, and CINAHL databases, a video on database searching in CINAHL (Melender & Maijala,

2018) and another on database searching in PubMed, two videos on how to read a scientific article, a template for the presentation of a

scientific article (Saraj€arvi et al., 2011), PowerPoint handouts, copies of relevant articles.
Educational strategies: (a) interactive lectures; (b) database-searching practices supported by the teachers (hands-on teaching when

needed); (c) self-directed learning supported by the teachers by email or in face-to-face meetings; (d) seminar days where the learners

present a scientific article for the workplace representatives.

Incentives: The course was paid for by the hospital. The learners were permitted to participate in all learning activities during their working

hours. The learners received a diploma confirming they had passed a 2 ECTS course on the basics of evidence-based practice.

Instructors: The first instructor (the first author) was a principal lecturer (working in a University of Applied Sciences, later UAS), PhD, who

was the course leader and responsible for interactive lectures, database-searching practices, support during the self-directed learning,

and facilitating of the seminar days (the first and the second round); the second instructor was a senior lecturer (working in the UAS), PhD,

who was responsible for database-searching practices, support during the self-directed learning, and facilitating of the seminar days (the

first round); the third instructor was a senior lecturer (working in the UAS), MNSc, who was responsible for database-searching practices,

support during the self-directed learning, and facilitating of the seminar days (the second round).

Delivery: 53 hours, including 32 hours face-to-face contact learning and 21 hours self-directed learning as follows: (a) contact learning on

three 8-hour days, including interactive lectures at 8 to 12 and database search practices at 12 to 16 (24 hours in total); (b) self-directed

learning including database searching, selection of an article, and preparing to present it in a seminar (21 hours) (a given assignment done

individually, with a pair or in a small group with 3 members); (c) contact learning in a seminar where the articles are presented. Seminars

are held during three different days and participation in 1 day (8 hours) is mandatory for all.

Environment: The first three contact learning days were held at the UAS. Self-directed learning and the seminar days took place at the

hospital.

Schedule: 53 hours, including 32 hours face-to-face contact learning and 21 hours self-directed learning as follows: (a) contact learning at

the UAS on three 8-hour days with 1-week intervals; (b) self-directed learning lasting 9 weeks during which the students could decide

when to work for 21 hours; (c) contact learning in three seminars (8 hours each) with 1-week intervals.

Face-to-face contact with instructors: 32 hours.

Self-directed learning: 21 hours.

Adaptation for the learners: no.

Modifications during the course of the study: no.

Attendance: The learners attended all three contact days at the UAS and at least one of the three seminar days at the hospital. The

instructors collected the signatures of the participants on a list during each session.

Processes used to determine whether the materials and the educational strategies were delivered as originally planned: continuous

monitoring by the course leader.

The extent to which the sessions were delivered as scheduled: The sessions were delivered as scheduled.

Note. ECTS¼ European Credit Transfer System; PICO¼ Patient population, Intervention, Comparison, Outcome.
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Table 2. Repeated Measurement Test Results (unadjusted p-values significant at 5% after Bonferroni adjustment are provided in bold
letters).

Variables Mean Test Test measurement (M) points p

Variable 1 (knowledge):

Knowledge test

Friedman test

p¼ .000

Wilcoxon signed-rank test

Measurement 1 5.44 M 1 – M 2 0.001a

Measurement 2 7.24 M 1 – M 3 0.000a

Measurement 3 7.75 M 2 – M 3 0.387

Variable 2 (attitude): View on the

importance of the acquisition

of scientific knowledge to

constitute the basis of the

work

Friedman test

p¼ .662

Measurement 1 2.73 – –

Measurement 2 2.77

Measurement 3 2.71

Variable 3 (self-efficacy): View on

one’s own competence on

database searching

Friedman test

p¼ .000

Wilcoxon signed-rank test

Measurement 1 1.57 M 1 – M 2 0.000a

Measurement 2 2.32 M 1 – M 3 0.000a

Measurement 3 2.00 M 2 – M 3 0.000a

Variable 4 (self-efficacy): View on

one’s own competence on

reading a scientific article

Friedman test

p¼ .000

Wilcoxon signed-rank test

Measurement 1 1.79 M 1 – M 2 0.000a

Measurement 2 2.27 M 1 – M 3 0.000a

Measurement 3 2.25 M 2 – M 3 0.796

Variable 5 (behavior): Has used

Medic database at work

Cochran test

p¼ .000

McNemar test

Measurement 1 0.28 M 1 – M 2 0.000a

Measurement 2 0.64 M 1 – M 3 0.000a

Measurement 3 0.60 M 2 – M 3 0.791

Variable 6 (behavior): Has used

PubMed database at work

Cochran test

p¼ .000

McNemar test

Measurement 1 0.38 M 1 – M 2 0.001a

Measurement 2 0.69 M 1 – M 3 0.002a

Measurement 3 0.65 M 2 – M 3 0.774

Variable 7 (behavior): Has used

CINAHL database at work

Cochran test

p¼ .000

McNemar test

Measurement 1 0.27 M 1 – M 2 0.000a

Measurement 2 0.67 M 1 – M 3 0.021

Measurement 3 0.48 M 2 – M 3 0.035

Variable 8 (behavior): Has used

scientific articles at work

Cochran test

p¼ .651

Measurement 1 0.90 – –

Measurement 2 0.88

Measurement 3 0.92

Variable 9 (behavior): Has made

an initiative about a research

topic regarding the develop-

ment of own work in own

working unit

Cochran test

p¼ .001

McNemar test

Measurement 1 0.29 M 1 – M 2 0.065

Measurement 2 0.44 M 1 – M 3 0.000a

(continued)
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Benefits to the patient were not evaluated because the

participants of the study represented many different

units of the hospital, and it was not possible to organize

the measurement of any patient outcomes.
EBP skills were evaluated separately by means of a

given assignment in which the participants formulated a

clinical question, searched for research evidence in data-

bases, presented their search strategies, and prepared a

PowerPoint presentation to be used in a public seminar

in the hospital where they presented the evidence found

(see Table 1). As for searching for research evidence, the

participants’ skills in all the steps of the search were

evaluated. The steps were as follows: (a) finding the suit-

able main concepts in Finnish and translating them into

English, (b) choosing the corresponding subject head-

ings, (c) using Boolean operators, (d) limiting the

search, (e) examining the matches, and (f) obtaining

the full texts (Melender & Maijala, 2018). The instruc-

tors evaluated the assignments. The grades were passed

or failed.

Data Analysis

Statistical analyses were performed using SPSS for

Windows, Release 23.0. To describe the data, frequency

and percentage distributions of the learners’ feedback

variables and means of the other variables were calcu-

lated. The standard tool for statistical analysis in this

setup with more than two dependent responses from

the same respondents over time would have been an

analysis of variance for repeated measurements.

However, because analysis of variance requires the

observations to be normally distributed at all time

points and ours were not, we had to resort to nonpara-

metric tests as described later and presented in Table 2.
We first assessed overall significance with the

Friedman test for Likert scale items and the Cochran

test for dichotomous data, which are generally the

most frequently used nonparametric tests in the analysis

of repeated measurements. When a significant difference

was found, we followed up with pairwise Wilcoxon

signed-rank tests for Likert scale items and McNemar

tests for dichotomous data. Again, we had to refrain

from using pairwise t tests, as our observations were

not normally distributed. In addition, because multiple

testing inflates the risk of finding spurious significant

results (type I error rates), we applied a Bonferroni cor-

rection by dividing the conventional significance level of

5% by the number of possible tests between 3 time

points. Hence, we deemed differences between measure-

ments significant only when the p value for the corre-

sponding test fell below 1.67%.

Results

Follow-Up Data

The final follow-up data reported in this article consisted

of the responses of the 48 participants who completed

and returned the questionnaire at all data collection

points. Of the participants, 43 were head nurses or assis-

tant head nurses, and five were other health and social

care professionals. The flow diagram of participants

through the study is presented in Figure 1.

Effects of the Educational Intervention on the EBP

Knowledge, Attitude, Self-Efficacy, and Behavior

Table 2 shows the means of the variables and the statis-

tical tests applied. Immediately after the education was

finished, the results of the knowledge test (Variable 1)

were statistically significantly better, on average, than

before the education. The mean at the third

Table 2. Continued.

Variables Mean Test Test measurement (M) points p

Measurement 3 0.56 M 2 – M 3 0.109

Variable 10 (behavior): Has given

a database-searching task to a

student during her/his clinical

practice

Cochran test

p¼ .846

Measurement 1 0.42 – –

Measurement 2 0.40

Measurement 3 0.44

Variable 11 (behavior): Has given

a topic of a thesis to a student

Cochran test

p¼ .420

Measurement 1 0.52 – –

Measurement 2 0.60

Measurement 3 0.58

aA value of p< .0167 was considered statistically significant at alpha¼ .05 (Bonferroni adjustment).
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measurement point was also significantly better than

before the education.
As for self-efficacy (Variable 3 and 4 in Table 2), the

Cronbach’s alpha value for the section was .832. The

confidence that the participants had in their ability to

conduct database searches (Variable 3) had significantly

increased, on average, from the first measurement to the

second and the third measurement, whereas it had sig-

nificantly decreased from the second to the third mea-

surement. In addition, the confidence that the

participants had in their ability to read scientific articles

(Variable 4) had significantly increased, on average,

from the first measurement to the second and the third

measurement.
Behaviors were measured with Variables 5 to 11

(Table 2), and the Cronbach’s alpha value for the section

was .641. The percentage of participants using the Medic

database at work (Variable 5) had statistically signifi-

cantly increased from the first measurement (28%) to

the second (64%) and the third measurement (60%).

The number of participants using the PubMed database

at work (Variable 6) had significantly increased from the

first measurement (38%) to the second (69%) and the

third measurement (65%). The number of participants

using the CINAHL database at work (Variable 7) had

significantly increased from the first measurement (27%)

to the second (67%); at the third measurement point

(48%), it had significantly decreased, however, and the

difference between the first and the third measurement

points was no longer significant. The percentage of those

who had made an initiative about a research topic

regarding the development of their own work in their

own working unit (Variable 9) had significantly

increased from the first (29%) to the third measurement

(56%). There were no statistically significant differences

between the measurement points in how important the

participants found the acquisition of scientific knowl-

edge to constitute the basis of their work on a scale of

1 to 3 (Variable 2); if scientific articles were used at work

(Variable 8) (the percentages of the users in

corresponding measurement points were 90%, 88%,

and 92%); if students were commissioned to conduct

database searches during their clinical practice

(Variable 10) (the percentages of those who had commis-

sioned were 42%, 40%, and 44% in corresponding mea-

surement points); and if students were given topics for

the thesis (Variable 11) (the percentages of those who

had given topics were 52%, 60%, and 58% in corre-

sponding measurement points).

Participants’ Reactions to the Educational Experience

After the Educational Intervention

As for learners’ reactions to the educational experience

(Table 3), the Cronbach’s alpha value for the section was

.639. Of the respondents, slightly more than one third

Table 3. Learners’ Reactions to the Educational Experience.

Questions/Numerical alternatives 1 f (%) 2 f (%) 3 f (%) Missing data

How significant was the education from the point

of view of your professional development?

Not at all significant

0 (0)

Somewhat significant

30 (62.5)

Clearly significant

17 (35.4)

1 (2.1%)

How relevant were the contents of the education? Not at all relevant

0 (0)

Somewhat relevant

10 (20.8)

Clearly relevant

37 (77.1)

1 (2.1%)

How well did the interactive lectures support

your learning?

Not at all

0 (0)

Somewhat well

11 (22.9)

Well

36 (75.0)

1 (2.1%)

How well did the database-searching practices

support your learning?

Not at all

0 (0)

Somewhat well

9 (18.8)

Well

38 (79.2)

1 (2.1%)

How well did the given assignment support

your learning?

Not at all

0 (0)

Somewhat well

8 (16.7)

Well

39 (81.3)

1 (2.1%)

Consent obtained (n= 83)

Answered the baseline questionnaire (n = 83)

Answered the questionnaire immediately after the education 

(n = 82)

Lost in follow-up (n = 1)

• reasons unknown (n = 1)

Enrolled in the education (n= 83)

Invited to participate in the study (n = 83)

Received the education (n = 83)

Analysed (n = 48) 

Answered the questionnaire 6 months after the education (n = 

48)

Lost in follow-up (n = 35)

• reasons unknown (n = 35)

Enrollment

Data 
Collection

Intervention

Follow-Up

Follow-Up

Analysis

Figure 1. Flow diagram of Participants.
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found the education clearly significant from the point of
view of their professional development, and two thirds
found it somewhat significant. The contents of the edu-
cation had been found to be clearly relevant by three
quarters. Three quarters stated that the interactive lec-
tures had supported their learning well. As for database-
searching practices, almost four of five stated that they
had supported learning well. Slightly more than four of
five stated that the given assignment had supported their
learning well.

Participants’ Skills of EBP After the Educational
Intervention

EBP skills were evaluated by means of a given assign-
ment. All the participants passed it; all were able to show
an acceptable level of skills in formulating a clinical
question, searching for research evidence in databases,
presenting their search strategies, and presenting the evi-
dence found.

Discussion

Consideration of the Findings

The first research question focused on the effects of the
educational intervention on the EBP knowledge, atti-
tude, self-efficacy, and behavior. The knowledge test
results had statistically significantly improved.
Improvements in EBP knowledge after the education
have been found also in many other educational inter-
ventions (Allen et al., 2015; Chang et al., 2013; Ramos-
Morcillo et al. 2015; Reviriego et al., 2014; Saunders
et al., 2016).

There were no statistically significant differences
regarding attitudes between the means of the responses
at different data collection points. This was not, howev-
er, surprising because the attitudes were so positive
already at the first data collection point. A similar
result was found also by Brown et al. (2011). However,
there were many dropouts in this study, and it is possible
that those who responded to all data collection points
may have had a more positive attitude compared with
the dropouts.

The assessment of self-efficacy showed an improve-
ment of confidence among the participants, from the
first data collection point to the second one, in their
own ability to conduct database searches and to read
scientific articles. An interesting result is that partici-
pants’ confidence in their own ability to conduct data-
base searches had statistically significantly decreased
from the second data collection point to the third one.
A quite similar result was found by Royer et al. (2018).
A possible explanation for the result of our study is that
after the end of the education, during the 6 months

before the last data collection point, the participants
may not have conducted as many database searches as
they did during the education. Because they had not
practiced for a long time, they might have been unsure
if their abilities had remained. They also might have
become more self-critical over time. Based on the results
of this study and the results of Royer et al.’s (2018)
study, it can be stated that the retaining of professionals’
self-efficacy in EBP after education is a future challenge
when implementing educational interventions aiming to
promote EBP in health and social care organizations.

As for EBP behaviors, the number of participants
using databases at work had increased. For Medic and
PubMed, improvement since the first data collection
point occurred during the whole follow-up. However,
the amount of CINAHL use had decreased up to the
last data collection. In earlier research, Levin et al.
(2011) found improvements in EBP implementation,
whereas Mollon et al. (2012), Ramos-Morcillo et al.
(2015), and Moore (2017) did not find any statistically
significant improvements in EBP behaviors among
nurses after education.

The number of participants who had made an initia-
tive about a research topic regarding the development of
their own work had increased. Quite similarly, in a study
by Brown et al. (2011), the number of nurses who would
initiate a nursing research project increased after EBP
education. Snibsøer et al. (2017) found that the partic-
ipants of an EBP education read and critically appraised
a clinical research study more often after education. In
this study, there were no statistically significant differ-
ences between the measurement points regarding wheth-
er scientific articles were used at work. This was not
surprising because the percentage of the users was
already high at the starting point.

There were no differences regarding whether students
were commissioned to conduct database searches during
their clinical practice and if they were given topics for
their thesis. The percentage of the former was less than
50%, and the percentage of the latter was 60% or less in
all measurement points. Earlier research has shown that
when nursing students’ learning has been connected with
the development of EBP at clinics, the results have been
positive for both (Dobalian et al., 2014). These actions
are important in the promotion of EBP and those who
have competencies in EBP are in the frontline to do these
actions. This could mean, for example, giving database
searching tasks to student nurses when mentoring them
during their clinical education.

The second research question focused on the partic-
ipants’ reactions to the educational experience. The par-
ticipants were quite satisfied with the education, as has
been found also in earlier studies (Billingsley et al., 2013;
Reviriego et al., 2014; Royer et al., 2018). Most of the
participants in this study found the education only
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somewhat significant for their professional development.
However, most of them found the content of the educa-
tion clearly relevant (also Royer et al., 2018), which
implies that the content met the learning needs of most
participants well. In addition to nurses, there were also
representatives of some other health and social care pro-
fessional groups among the participants of this educa-
tional intervention, as has also been in the study by
Royer et al. (2018), where the participants were mainly
satisfied with the program. Interdisciplinary educational
interventions on EBP are recommendable to ensure that
all parts of the health and social services are based on the
best evidence and because the patient care is carried out
as interdisciplinary teamwork.

The third research question focused on the partici-
pants’ skills of EBP. All participants passed the given
assignment by which EBP skills were evaluated.
Because we did not conduct a pretest on skills before
the education, it was not possible to evaluate how
much their skills had averagely improved during the edu-
cation. In future, a pretest on skills including numerical
grading could be useful to show the development of EBP
skills during the education. Mollon et al. (2012),
Billingsley et al. (2013), Ramos-Morcillo et al. (2015),
and Moore (2017) reported self-evaluations by nurses
of their EBP skills in educational interventions, which
are subjective and, as such, are not comparable with this
study where the evaluation was made by instructors.

Benefits to the patient were not evaluated in this
study, although it has been recommended by Tilson
et al. (2011). This was because the participants presented
many different units of the hospital. Organizing an eval-
uation of benefits to the patient would not have been
possible in this study and conducting such studies can
be seen as another future challenge of educational inter-
ventions aiming to promote EBP, as has been stated also
by H€aggman-Laitila et al. (2016). Organizing such eval-
uation could be easier in a study setting of, for example,
only one clinic with a specialty of its own.

Validity and Reliability of the Study

The educational intervention conformed to the EBP
competencies on a bachelor’s level (Melnyk et al.,
2014), which strengthened the intervention. H€aggman-
Laitila et al. (2016) found in their review that the con-
tents of the EBP educational interventions for nurses
had not always included all the steps of EBP. In our
intervention, all the EBP steps presented by Melnyk
et al. (2014) were included. The use of the Guideline
for Reporting Evidence-based practice Educational
interventions and Teaching checklist in the reporting
of the intervention enhances validity, as it is a specific
validated reporting guideline designed to provide a
framework for the consistent and transparent reporting

of educational interventions regarding EBP (Phillips

et al., 2016).
The data were compiled by a new instrument that had

not been used in previous studies, which is a limitation of

this study. As a strength, the instrument was structured

using the CREATE taxonomy, which has been devel-

oped by a specialist group (Tilson et al., 2011) and

which covers seven areas of evaluation of EBP educa-

tional interventions, out of which five were used as a

framework for the questionnaire and one was addressed

with a given assignment. The content of the question-

naire was partly based on a literature review and was

pretested, which strengthened its validity.
As for reliability, Cronbach’s alpha values were cal-

culated for the self-efficacy, behavior, and learners’ reac-

tions to the educational experience section. For the first

mentioned, the value was acceptable (Field, 2009).
The sample size of this study was small, which is a

limitation. There were many dropouts, despite the par-

ticipants of the education being informed about the

follow-up study and the importance of it at several

stages. Moreover, reminders about responding were

sent to all. It may be possible that after a 6-month

period since the end of the education, answering the

query was no longer deemed important, or in busy work-

ing environments, some simply might have forgotten to

answer.
A further limitation is that this was a quasi-

experimental before and after design, and there was no

control group in this study. Use of such a control group

would have strengthened the study design.

Conclusion

The educational intervention produced statistically sig-

nificant improvement on most of the areas evaluated.

Significant improvements were often found even 6

months after the education was finished. However, the

low completion rate and a quasi-experimental before

and after design will limit any conclusions that can be

derived from this study. Challenges for future research

are using strong study designs, such as randomized con-

trolled trials, and measuring benefits to the patient.

Moreover, the retaining of professionals’ self-efficacy

in EBP after an EBP education has finished is a chal-

lenge in the development of future educational interven-

tions aiming to promote EBP in health and social care

organizations.

Acknowledgments

The authors wish to thank all participants of the study.

Melender et al. 9



Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author(s) received no financial support for the research,

authorship, and/or publication of this article.

ORCID iD

Hanna-Leena Melender https://orcid.org/0000-0003-4535-

282X

Supplemental material

Supplemental material for this article is available online.

References

Allen, N., Lubejko, B. G., Thompson, J., & Turner, B. S.

(2015). Evaluation of a web-course to increase evidence-

based practice knowledge among nurses. Clinical Journal

of Oncology Nursing, 19, 623–627. https://doi.org/10.1188/

15.CJON.623-627
Billingsley, L., Rice, K., Bennett, M., & Thibeau, S. (2013).

Using a multiuser virtual environment to facilitate nursing

journal clubs: A mixed-methods study. Clinical Nurse

Specialist, 27, 146–154. https://doi.org/10.1097/NUR.

0b013e31828c8408
Brown, C. R., Johnson, A. S., & Appling, S. E. (2011). A taste

of nursing research: An interactive program introducing

evidence-based practice and research to clinical nurses.

Journal for Nurses in Staff Development, 27, E1–E5.

https://doi.org/10.1097/NND.0b013e3182371190
Chang, S.-C., Huang, C.-Y., Chen, S.-Y., Liao, Y.-C., Lin, C.-

H., & Wang, H.-H. (2013). Evaluation of a critical appraisal

program for clinical nurses: A controlled before-and-after

study. The Journal of Continuing Education in Nursing, 44,

43–48. https://doi.org/10.3928/00220124-20121101-51
Dobalian, A., Bowman, C. C., Wyte-Lake, T., Pearson, M. L.,

Dougherty, M. B., & Needleman, J. (2014). The critical

elements of effective academic-practice partnerships: A

framework derived from the Department of Veterans

Affairs Nursing Academy. BMC Nursing, 13, 183. https://

doi.org/10.1186/s12912-014-0036-8
Duffy, J. R., Culp, S., Yarberry, C., Stroupe, L., Sand-Jecklin,

K., & Sparks Coburn, A. (2015). Nurses’ research capacity

and use of evidence in acute care: Baseline findings from a

partnership study. Journal of Nursing Administration, 45,

158–164. https://doi.org/10.1097/NNA.0000000000000176
Fairbrother, G., Cashin, A., Conway, R., Symes, A., &

Graham, I. (2016). Evidence based nursing and midwifery

practice in a regional Australian healthcare setting:

Behaviours, skills and barriers. Collegian, 23, 29–37.

http://dx.doi.org/10.1016/j.colegn.2014.09.011
Field, A. (2009). Discovering statistics using SPSS (3rd ed.).

Sage Publications Ltd.

Friesen, M. A., Brady, J. M., Milligan, R., & Christensen, P.

(2017). Findings from a pilot study: Bringing

evidence-based practice to bedside. Worldviews on

Evidence-Based Nursing, 14, 22–34. http://dx.doi.org10.

1111/wvn.12195
H€aggman-Laitila, A., Mattila, L.-R., & Melender, H.-L.

(2016). Educational interventions on evidence-based nurs-

ing in clinical practice: A systematic review with qualitative

analysis. Nurse Education Today, 43, 50–59. http://dx.doi.

org.10.1016/jnedt.2016.04.023
Ilic, D., & Maloney, S. (2014). Methods of teaching medical

trainees evidence-based medicine: A systematic review.

Medical Education, 48, 124–135.
Levin, R. F., Fineout-Overholt, E., Melnyk, B. M., Barnes, M.,

& Vetter, M. J. (2011). Fostering evidence-based practice to

improve nurse and cost outcomes in a community health

setting: A pilot test of the advancing research and clinical

practice through close collaboration model. Nurse

Administration Quarterly, 35, 21–33. https://doi.org/10.

1097/NAQ.0b013e31820320ff
Melender, H.-L., & Maijala, V. (2018). Tactics for teaching

evidence-based practice: Video as a support for learning

international database searching in nursing education.

Worldviews on Evidence-Based Nursing, 15, 326–328.

https://doi.org/10.1111/wvn.12304
Melender, H.-L., Mattila, L.-R., & H€aggman-Laitila, A.

(2016). A systematic review on educational interventions

for learning and implementing evidence-based practice in

nursing education: The state of evidence. Nordic Journal

of Nursing Research, 36, 3–12. http://dx.doi.org/10.1177/

0107408315595161
Melnyk, B. M. (2017). The foundation for improving health-

care quality, patient outcomes, & costs with evidence-based

practice. In B. M. Melnyk, L. Gallagher-Ford, & E.

Fineout-Overholt (Eds.), Implementing the evidence-based

practice (EBP) competencies in healthcare: A practical

guide to improving quality, safety and outcomes (pp. 3–

18). Sigma Theta Tau International.
Melnyk, B. M., Fineout-Overholt, E., Gallagher-Ford, L., &

Kaplan, L. (2012). The state of evidence-based practice in

US nurses: Critical implications for nurse leaders and edu-

cators. Journal of Nursing Administration, 42, 410–417.

https://doi.org/10.1097/NNA.0b013e3182664e0a
Melnyk, B. M., Gallagher-Ford, L., Fineout-Overholt, E., &

Long, L. E. (2014). The establishment of evidence-based

practice competencies for practicing registered nurses and

advanced practice nurses in real-world clinical settings:

Proficiencies to improve healthcare quality, reliability,

patient outcomes, and costs. Worldviews on Evidence-

Based Nursing, 11, 5–15. https://doi.org/10.1111/wvn.12021
Melnyk, B. M., Gallagher-Ford, L., Zellefrow, C., Tucker, S.,

Thomas, B., & Sinnot, L. T. (2018). The first U. S. study on

nurses’ evidence-based practice competencies indicates

major deficits that threaten healthcare quality, safety and

patient outcomes. Worldviews on Evidence-Based Nursing,

15, 16–25. https://doi.org/10.1111/wvn.12269
Mezirow, J. (2009). An overview on transformative learning.

In K. Illeris (Ed.), Contemporary theories of learning.

10 SAGE Open Nursing



Learning theorists . . . in their own words (pp. 90–105).
Routledge.

Mollon, D., Fields, W., Gallo, A.-M., Wagener, R., Soucy, J.,
& Kim, S. C. (2012). Staff practice, attitudes, and knowl-
edge/skills regarding evidence-based practice before and
after an educational intervention. The Journal of

Continuing Education in Nursing, 43, 411–419. https://doi.
org/10.3928/00220124-20120716-89

Moore, L. (2017). Effectiveness of an online educational
module in improving evidence-based practice skills of prac-
ticing registered nurses. Worldviews on Evidence-Based

Nursing, 145, 358–366. http://dx.doi.org/10.1111/wvn.12214
Phillips, A. C., Lewis, L. K., McEvoy, M. P., Galipeau, J.,

Glasziou, P., Moher, D., . . . Williams, M. T. (2016).
Development and validation of the guideline for reporting
evidence-based practice educational interventions and
teaching (GREET). BMC Medical Education, 16, 237.
https://doi.org/10.1186/s12909-016-0759-1

Polit, D. F., & Beck, C. T. (2012). Nursing research: Generating

and assessing evidence for nursing practice (9th ed.). Wolters
Kluwer Health/Lippincott Williams & Wilkins.

Ramos-Morcillo, A. J., Fernández-Salazar, S., Ruzafa-

Martinez, M., & Del-Pino-Casado, R. (2015).
Effectiveness of a brief, basic evidence-based practice
course for clinical nurses. Worldviews on Evidence-Based

Nursing, 12, 199–207. https://doi.org/10.1111/wvn.12103
Reviriego, E., Cidoncha, M. A., Asua, J., Gagnon, M. P.,
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