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Abstract
The purpose of this pilot study was to assess and refine a Web-based EBP educational intervention
focused on improving EBP competence in BSN-prepared pediatric bedside nurses, and to examine
its feasibility, acceptability, and usability. Using a two-group experimental embedded mixed methods
design, a convenience sample of 29 BSN-prepared nurses was recruited from a pediatric hospital in the
Southeastern United States. Participants were randomized into an intervention (n=14) or attention control
group (n=15) and both received approximately 2 hours of educational content. The intervention group
(IG) reviewed the Web-based EBP module and the attention control group (ACG) reviewed a Webbased module on Munchausen’s Syndrome by Proxy. Quantitative data were collected online from both
groups using the Evidence-Based Practice Beliefs (EBPB) scale and the adapted Fresno test for Pediatric
Nurses. Qualitative data were collected via telephone interview. Data were collected online utilizing
SurveyMonkey© technology. Quantitative analyses were conducted using parametric and non-parametric
statistics, and effect size calculations. Qualitative data were analyzed using methods described by Creswell
and Plano Clark (2011). Demographic characteristics of the two groups were similar. A comparison of the
IG and ACG post-intervention indicated there was not a statistically significant difference in the groups
on EBP competence. However, the mean of the IG was higher and the effect size estimate of Hedges’
g was small to borderline medium in magnitude. EBPB scale scores post-intervention were statistically
significantly different with the IG demonstrating statistically significantly more positive beliefs about EBP.
The estimated effect size for this difference was borderline medium in magnitude. Participants’ interview
data supported the intervention as being moderately feasible, acceptable, and usable for improving EBP
competence in BSN-prepared pediatric nurses. This study provides preliminary data on Web-based
methodologies that can be helpful in improving EBP beliefs and EBP competence among pediatric bedside
nurses.
Keywords: Nursing, web-based, evidence-based practice, education, mixed-methods research, EBP
competence

Introduction

The Institute of Medicine (IOM) has set a goal that by 2020,
90% of all healthcare clinical decisions in the U.S. will be
supported by accurate, timely, up-to-date clinical information,
and will reflect the best available evidence [1]. This emphasis
on evidence-based practice (EBP) in healthcare delivery has
increased the expectation that nurses utilize research findings

to make informed clinical decisions in a constantly changing
and increasingly complex healthcare environment. Clinical
practice based on the best available evidence is considered
the expected standard of care in nursing [2] and endorsed by
influential organizations throughout the world [1,3-6].
EBP is inherent in excellent nursing practice as the literature
consistently purports that clinical outcomes are improved
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when nursing implements an EBP approach to care [7-11]. For
example, a seminal study within nursing revealed researchbased nursing practice was found to offer patients better
outcomes than routine, procedural nursing care [9]. Within
the field of oncology, nurses used an EBP approach to care
that improved cancer-related dyspnea [7], reduced fatigue
and promoted functional well-being in patients experiencing
cancer-related fatigue [10], and helped prevent, manage,
and treat chemotherapy-induced nausea and vomiting [11].
Within the specialty of cardiac surgery, nurses were key
drivers of patient-centered change and integral to enhancing
postoperative recovery and reducing the risk of premature
mortality in patients following open heart surgery [8].
As noted, the research shows when nurses use an EBP
approach, the quality of care and patient outcomes is improved.
However, the literature also indicates a large proportion of
nurses lack the knowledge and skill sets to provide evidencebased care [12-14]. Furthermore, several reports have demonstrated the current state of EBP competence and use is relatively
suboptimal. For example, multiple studies conducted in the
the U.S. and other countries have demonstrated (a) nurses
continue to use colleagues and personal experience to base
their clinical decision-making [13,15-18]; (b) inconsistencies
in whether nurses value research [19-23]; (c) nurses reasons
for not implementing EBP may be due to individual and/or
organizational barriers [24,25]; and (d) EBP competence and
use is particularly problematic within pediatric nursing [26-34].
With respect to the interventions currently available to
promote EBP in nursing, they mostly focus on nurses who
work in specialties other than pediatric populations [35-40].
These interventions often vary in format and/or dose across
settings, and usually are institutionally driven. While online
or Web-based continuing education for practicing nurses is
growing [41-49], accessible EBP training for pediatric nurses
is warranted.
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the attention control content?
2. Do BSN-prepared pediatric bedside nurses receiving
the Web-based EBP educational intervention report
stronger beliefs about the value of EBP and their ability
to implement it compared with nurses receiving the
attention control content?
3. What are the feasibility, acceptability, and usability factors
of implementing a Web-based EBP educational intervention
with respect to intervention content and delivery method,
measures, and data collection procedures?

Conceptual framework

There were two theories that guided this study. The first
theory was Patricia E. Benner’s novice to expert theory [50].
This theory defines degrees of competence and uses a process
of skill acquisition. Specifically, it describes how knowledge
acquisition over time can influence change. For this study, the
development of EBP competence was the change in cognitive
skills expected and measured. The second theory to guide
this study was Icek Ajzen’s theory of planned behavior [51].
This theory explains how social cognitive factors influence
behavior change; particularly, the social cognitive factors of
attitude, perception of social norms, and perceived behavioral
control, which fall under the umbrella of belief. For this study,
components of the theory of planned behavior were used to
account for the social cognitive factors that impact the nurses’
capacity for improving EBP competence. Thus, EBP belief was
measured pre-and post-intervention in this study. Figure 1
shows the integration of these theories as a conceptual guide
for this study.

Attitude

Purpose of study

The purpose of this mixed methods pilot study was two-fold.
The first was to assess and refine a Web-based EBP educational
intervention on improving EBP competence in BSN-prepared
pediatric bedside nurses. The second was to examine the
feasibility, acceptability, and usability of implementing a
Web-based EBP intervention with respect to intervention
content and delivery method, measures, and data collection
procedures. Effect sizes obtained in this study, along with
information about feasibility, acceptability, and usability have
the potential to inform a larger intervention study focused
on improving EBP competence in pediatric nurses.

Research questions

This study addressed the following research questions:
1. Do BSN-prepared pediatric bedside nurses receiving
the Web-based EBP educational intervention demonstrate
greater EBP competence compared to nurses receiving

EBP Knowledge

Social
norms

Behavioral
control

EBP Skills

Cognitive change
(EBP competence)

Behavior Change
(EBP use)

Figure 1. Diagram illustrating the integration of benner’s and
ajzen’s theories.

Methods
Design

A two group experimental embedded mixed methods design
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was used [52]. The secondary qualitative strand was used Nurses were recruited from this hospital using a combination
to explore feasibility, acceptability, and usability factors of of Web-based and face-to-face recruitment strategies, with
implementing a Web-based EBP educational intervention the exclusion of one main campus. Nurses who worked on
with respect to intervention content and delivery method, the excluded campus were not eligible to participate in this
measures, and data collection procedures. As noted in this study because an earlier version of the EBP module had been
design [52], the inclusion of the qualitative strand to a primarily piloted on this campus.
quantitative study can be a means to overcome some of the
Eligible participants for this study included BSN-prepared
perceived challenges associated with a pilot study as well as pediatric nurses who self-reported (a) having access to a
enhance the interpretation of findings from the quantitative computer that met the basic requirements for retrieving the
component of the study. Thus, the integration of a qualitative modules, (b) having basic computer literacy skills, (c) having
strand into the overall design of this pilot study enhanced access to the Internet, (d) not working on the excluded campus
the understanding of the (a) fidelity of the intervention, (b) of this pediatric hospital, (e) not participating in any formal
adherence by participants, and (c) strength of the methods EBP training program during the study timeline, and (f ) not
and data collection based on the experience of the participants. having participated in the earlier version of the Web-based
As such, quantitative data was collected using Web-based data module piloted at this hospital. A convenience sample of
collection techniques at baseline and following completion of thirty nurses (n=15 in each group) who met the criteria for
the intervention period. In addition, qualitative data around this study was needed. However, of the 58 nurses recruited for
the feasibility, acceptability, and usability of the intervention the study, only 29 nurses completed the study in its entirety.
content and delivery method, as well as around the tools
used for data collection was obtained. Figure 2 illustrates the Description of intervention
various components of this design and their interrelationships. Nurses in the intervention group received EBP education via
the Web-based EBP module (n=14) while nurses in the control
group received an attention control module on Munchausen’s
Design: Two group experimental embedded mixed methods
Syndrome by Proxy (n=15). Table 1 provides a comparative
view of the modules used with the EBP intervention group
and the attention control group, and the content within the
modules. The Web-based EBP educational intervention was
a 2-hour module comprised of four units that were delivered
via the Internet, in which participants were encouraged to
QUAN
QUAN
Pre-intervention data
review within 4 weeks. The Web-based EBP educational
INTERVENTION
Post-intervention data
collection
collection
intervention was designed by the primary author and informed
by examples in her practice as a pediatric nurse in an acute
care
setting. Additionally, information was extrapolated from
qual
Use of a mixed
methods
noted experts in EBP to further develop its content and delivery
review of processes during
analysis to link
outcome study
(i.e., Bernadette Melnyk, Ellen Fineout-Overholt, Nancy Burns,
qual data with
QUAN results
Susan Grove, Kathleen Stevens, Denise Polit, and Cheryl Tatano
Beck). The basis for the primary author’s decision on EBP
Integration of findings from QUAN
competencies that were expected of BSN-prepared bedside
outcome evaluation with qual
nurses was extrapolated from the Essential Competencies for
findings to determine feasibility,
acceptability, and usability of the
Evidence-Based Practice in Nursing [53]. These competencies
intervention
were highly influenced by the IOM’s recommendations and
Figure 2. Implementation of a web-based EBP educational
represent a national consensus on essential EBP competencies
intervention: a concurrent embedded model.
by education level [53]. Thus, the application of competencies
Note: EBPI=Evidence Based Practice Implementation;
for nurses educationally prepared and working at the baccalQUAN=quantitative; qual=qualitative; Figure adapted from
“Meeting the Challenge of Doing an RCT Evaluation of Youth
aureate level was used in the development of the Web-based
Mentoring in Ireland: A Journey in Mixed Methods,” by B.
EBP educational intervention.
Brady and C. O’Regan, 2009, Journal of Mixed Methods
The attention control module was comprised of three Power
Research, 3, p. 277.
Point presentations on content unrelated to EBP but relevant
to the scope of pediatric nursing. The purpose of the attention
Setting and sample
control module was to provide a similar amount of attention to
The setting for this study was an acute care free standing the control group as those in the intervention group, without
pediatric hospital located in a large city in the Southeastern the specific content on EBP. The content in the module was
United States. This particular hospital has three main campuses developed by the primary author and other pediatric nurses
and 20 neighborhood sites, including five Urgent Care Centers. for Nursing Grand Round learning events at their institution
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Table 1. Overview of modules used with the EBP intervention group and the attention control group.
Content

Intervention group

Control group

A Web-based educational EBP module for pediatric
bedside nurses
•
Unit A: Ask and formulate the clinical question;
PICO format; matching question type w/research
design
•
Unit B: Acquire and search for the best evidence;
Qual vs. Quan; levels and sources of evidence;
search strategies
•
Unit C: Appraise and critically consider the
value of evidence; understanding validity,
reliability, and applicability of evidence
•
Unit D: Apply and Assess statistical items
commonly reported in research articles;
exploring various literature reports for clinical
relevance

Munchausen’s syndrome by proxy: what every pediatric nurse
should know
•
Introduction: Overview and objectives
•
Unit A: Literature Review-statistics, history, and current
state of science on MSBP
•
Unit B: Social worker’s perspective on MSBP
•
Unit C: Case study on MSBP

Length

Each unit 20-30 minutes totaling two hours

Two hours

Format

Powerpoint slides

Powerpoint slides

Access portal

CourseSites by blackboardTM

CourseSites by blackboardTM

Note: PICO=Patient-Intervention-Comparison-Outcome; Qual=Qualitative; Quan=Quantitative; MSBP=Munchausen’s
syndrome by proxy; M&M=Morbidity and mortality

(i.e., Munchausen’s Syndrome by Proxy). This particular module
was one of several developed by the primary author and
other pediatric nurses at their institution. The module was
approximately two hours in length, requiring a similar time
commitment from the attention control group as was required
from participants in the intervention group.
Nurses accessed the study modules via CourseSites by
BlackboardTM. CourseSites by BlackBoardTM was the online
learning environment that was used to house all study-related
material. This included the modules and active links to the
instrumentation used within this study. Through CourseSitesTM,
nurses were able to access modules as often as they needed
to, once they consented to the study and completed the
registration process.

this study pre- and post-intervention to measure nurses’ beliefs
about the value of EBP and their ability to implement it. The
EBPB scale was developed by Melnyk and Fineout-Overholt
in 2002 and is a 16-item Likert scale, with responses that
range from 1 (strongly disagree) to 5 (strongly agree). Higher
scores indicate stronger beliefs about the value of EBP and
the ability to implement it. Scoring for the EBPB scale consists
of summing responses to the 16 items for a total score that
can range between 16 and 80.
EBP competence was measured post-intervention using
an adapted version of the Fresno test. To date, the original
version of this tool is the only validated and reliable instrument
found that measures all five stages of EBP [54,55]. However,
the original Fresno is a discipline-specific instrument that had
to be modified for use in this study. Permission was obtained
Data collection
from the developers of the original Fresno test to adapt the
Demographic data was collected from nurses pre-intervention questionnaire. The adapted version of the Fresno used in this
using a demographic data form developed for this study. The study includes three case scenarios relevant to the scope of
demographic information collected included: gender, race/ pediatric nursing. The case scenarios were followed by 11
ethnicity, age, school enrollment status, years in nursing, years open-ended questions, with the exception of question #8.
as a pediatric nurse, year in which they obtained their BSN Question #8 presented a generic scenario in which participants
degree, amount of EBP training received during nursing school, answered five sub-items constructed as a mix of open- and
years of employment at current organization, perception of EBP closed-ended questions. Questions #1 through #7 were
resources available at organization, and previous experience answered based on the initial three case scenarios presented.
with EBP. There was also an area on this form where nurses The first case scenario presented a problem with adolescent
were asked to provide their email addresses, phone numbers, Cystic Fibrosis (CF) patients and their lack of adherence to
and unit/campus where they currently worked. The email current diet and respiratory therapy regimens. The second
addresses were used for nurses to initially access the study case scenario presented an infant with bronchiolitis and the
and the phone numbers were used to collect qualitative use of respiratory nebulizer treatments versus suctioning
data from nurses concerning the acceptability and usability without nebulizer treatments. Finally, the third case scenario
aspects of the study.
presented a toddler with Type 1 Diabetes with an extreme
The Evidence-Based Practice Beliefs (EBPB) scale was used in case of needle anxiety and the proposal of an Insuflon port
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for administration of insulin. The possible range of scores for (c) years as a pediatric nurse, and (d) years employed at study
this adapted version of the Fresno test were the same as the site. The majority of the sample was females who reported
original Fresno test that ranged from zero to 212 and higher they were not currently enrolled in school, and their ethnicity
scores indicating greater EBP competence.
as White/Caucasian (see Table 2).
The acceptability and usability survey was developed for
this study by the primary author and used at the end of the Table 2. Comparison of intervention and attention control groups
study to determine nurses’ perspectives and experience with on demographic variables (N=29).
the entire study. This information was collected via telephone
Variable
Category
Intervention
Attention p value
interview by the primary author after nurses completed
group (n=14) control
group
the adapted Fresno test for pediatric nurses. A combination
(n=15)
of open-ended questions and Likert-scale items were used
M (SD)
M (SD)
to assess participants’ (a) ease of accessibility, use, clarity, Age
36.9
(11.5)
36.3 (11.9) 0.83a
understandability, and helpfulness of the Web-based
Gender
n (%)
n (%)
educational modules; (b) perception of content that should
be deleted or added to the Web-based educational modules,
Female
12 (85.7)
15 (100)
†
and (c) overall rating of their experience with the Web-based
Male
2 (14.2)
0
†
modules.
Race/Ethnicity
African1 (7.1)
0
-The final data collection tool used in this study was the
American/
follow-up survey. This tool was used only with nurses who
black
withdrew from the study. This survey was sent to nurses via
Caucasian/
13 (92.9)
15 (100)
-email and included a checklist of reasons for withdrawing
White
from the study and an open-ended question inviting nurses
Enrollment
Currently in
1 (7.1)
2 (13.3)
-to comment on their experience.
status
school
Not currently
in school

13 (92.9)

13 (86.7)

M (SD)

M (SD)

Years as nurse

8.0 (9.8)

8.9 (8.7)

0.61a

Years since BSN
degree

6.8 (9.5)

7.7 (8.5)

0.57a

Years as
pediatric nurse

6.3 (6.3)

7.7 (8.3)

0.61a

Years
employedat
study site

6.6 (6.6)

6.4 (7.9)

0.90a

Procedures

After IRB approval was obtained, a combination of face-toface and Web-based recruitment strategies were conducted
through staff meetings with the four primary patient care
areas (PCA). Initially, an email invitation was sent directly to
the nurse managers of the four primary care units to forward
to their nurses. This email invitation contained a link to the
Web-based informed consent and demographic data form.
However, due to low enrollment rates, an amendment to the
IRB application was made to expand the inclusion criteria
to (a) include nurses who worked beyond the four PCA and
(b) advertise the study on study site’s Intranet. After the
amendment, the sample pool expanded to include intensive
care units (ICUs) and non-ICUs. Nurses were randomized to
the intervention group or attention control group by unit (i.e.,
Intervention Group: PCA2, PCA3, non-ICUs; Attention Control
Group: PCA1, PCA4, and ICUs). The decision to randomize
nurses by unit versus individually was done to reduce the
risk of intervention contamination. Data collection occurred
over 10 weeks completely online (i.e., email and CourseSitesTM)
with the exception of the phone interview and nurses were
given a monetary incentive of $75 for completing the study.

Results

Demographics

With respect to sample demographics, the mean ages for
nurses between the intervention and attention control groups
were similar at 36.9 and 36.3, respectively. In addition, the
means were found to be similar between both groups with
respect to (a) years as a nurse, (b) years since BSN obtained,

--

Note: a=Mann-Whitney U Test conducted. †=Unable to calculate X2
due to cell frequency requirements not being met.

Nurses were also asked about their perception of the EBP
resources available to them at this institution. The groups
differed substantially on their perceptions on the provision
of (a) medical librarian services, (b) a shared decision making
environment, and (c) EBP mentors. In these areas, the attention
control group was found to have stronger perceptions
regarding the availability of these EBP resources.
Nurses were also asked about their experience with EBP
during nursing school and since graduating from nursing
school. With respect to nurses’ EBP experience while in
nursing school, more than two-thirds of the sample reported
a moderate to complete emphasis of EBP in their nursing
curriculum. With respect to nurses’ EBP experience since
graduating from nursing school, both groups reported limited
formal EBP training. However, almost 30% of nurses from
the intervention group reported having formal EBP training,
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whereas only 13% of nurses from the attention control group
reported having formal EBP training since graduating from
nursing school (see Table 3).
Table 3. Comparison of intervention and attention control groups
on perceptions of available EBP resources pre-intervention
(N=29).
Variable

Category

Intervention
group
(n=14)

Attention
control group
(n=15)

Nursing school
experience

--

n (%)

n (%)

No emphasis in
the curriculum

2 (14.3)

2 (13.3)

Barely
emphasized in
the curriculum

0

2 (13.3)

Sporadic
emphasis in the
curriculum

2 (14.3)

1 (6.7)

Moderately
emphasized in
the curriculum

3 (21.4)

2 (13.3)

Greatly
emphasized in
the curriculum

4 (28.6)

4 (26.7)

Completely
emphasized in
the curriculum

3 (21.4)

4 (26.7)

doi: 10.7243/2056-9157-1-2
Table 4. Independent samples t-test comparison of adapted Fresno
test scores by intervention group (N=29).
Group

Intervention
(n=14)

Attention control
(n=15)

t value

p value

Mean (SD)

94.1 (32.4)

80.3 (24.3)

1.31

0.20

95% CI of the
difference
between
means (+/-)

(-7.89, 35.50)

--

--

--

Hedges’g

0.47

--

--

--

95% CI (+/-)

(-0.25, 1.22)

--

--

--

Note: SD=Standard deviation; CI=Confidence interval; Effect size:
small (g=0.2), medium (g=0.5), large (g=0.8).

nurses who received the EBP educational intervention reported
statistically significantly stronger beliefs about the value of
EBP and their ability to implement it compared to nurses
who received the attention control content. The effect size of
Hedges’ g on the post-intervention EBPB scores was 0.49. This
degree of difference between the intervention and attention
control group with respect to EBP beliefs post-intervention
was reflective of a borderline medium effect.

Feasibility, acceptability and usability

An extensive study log was maintained to capture the
enrollment, retention, and attrition rates of participants every
After nursing school ---two weeks over the course of the study. Figure 3 illustrates
experience
how participants progressed through the study. A total of 63
Formal EBP
4 (28.6)
2 (13.3)
nurses expressed interest in the study and five were excluded
training
because they either failed to meet the inclusion criteria or
Informal EBP
0
0
failed to complete baseline data. This left 58 nurses who were
training
randomized into the intervention or attention control group.
No EBP training 10 (71.4)
13 (86.7)
The largest number of nurses were lost because they never
Note: EBP=Evidence based practice
logged into the CourseSites by BlackboardTM website (n=16).
In addition, there were a number of nurses who logged into
EBP competence
the CourseSites by BlackboardTM website but failed to review
The adapted Fresno test for Pediatric Nurses was used in this their assigned module (n=8). This left 34 nurses between the
study to measure EBP competence. An independent samples groups that were eligible for follow-up and six of those 34
t-test was conducted and the adapted Fresno test score was were lost to follow-up because they failed to take the adapted
the dependent variable. Table 4 shows nurses who received Fresno test. This left a final analytic sample of n=14 for the
the EBP educational intervention demonstrated higher EBP intervention group and n=15 for the attention control group.
competence scores compared to nurses who received the This meant 29 nurses were retained and 29 nurses withdrew
attention control group content. However, this difference and/or did not complete the study, yielding an attrition rate
was not statistically significant but the observed effect size of 50%. In consideration of the high attrition rate in this
bordered on a small to medium effect with Hedges’ g of 0.47. study, an independent samples t-test and chi-square analysis
were conducted to compare the two groups (i.e., those who
EBP beliefs
completed the study versus those who did not complete the
The EBPB scale was used in this study to measure EBP beliefs. A study) on age, gender, race/ethnicity, years as a nurse, years
one way ANCOVA was conducted and the EBPB scale post-test as a pediatric nurse, and perceptions of EBP resources. There
score was the dependent variable. Preliminary data analysis were no significant differences found between completers
indicated there was a significant difference between groups and non-completers among these variables.
pre-intervention. Based on this difference, the EBPB score
In addition, a follow-up survey was sent via email to nurses
pre-intervention was controlled in this analysis. Table 5 shows who withdrew and/or did not complete the study (n=29).
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Table 5. Comparison of post-intervention EBP belief Scores by intervention group controlling for
pre-intervention belief scores (N=29).
Pre-intervention EBPB
scores
M (SD)

Post-intervention EBPB
scores
M (SD)

Adjusted mean scores
post-intervention
M (SD)

F value

p value

Intervention group
(n=14)

52.8 (4.5)

58.7 (5.7)

60.1 (5.1)

--

--

Attention control group
(n=15)

57.4 (5.7)

55.9 (5.5)

54.6 (5.1)

6.44
df (1, 26)

0.005**

Hedges’g

--

--

0.49

--

--

95% CI (+/-)

--

--

(-0.24, 1.24)

--

--

Note: EBPB=Evidence based ractice belief; Adjusted means controlling for pre-intervention EBPB Scores.
df=Degrees of freedom; CI=Confidence Interval **p<0.01. Effect size: small (g=0.2), medium (g=0.5), large (g=0.8).

other applications. Some nurses reported not being able to
download the custom browser while others reported not being
able to complete the adapted Fresno test within the 1 hour
Excluded(n=5)
-Not meeting inclusion criteria (n=2)
ENROLLMENT
time limit.
-Declined to participate (n=0)
-Other reasons (n=3)
An analysis of the narrative comments was conducted
for
both the intervention and control groups. Over 60% of
Collect baseline data/Pre-intervention data (n=58)
nurses from both groups reported their assigned module was
(Demographic questionnaire and EBPB scale#1)
useful in promoting EBP in BSN-prepared pediatric nurses and
would recommend to nurses who want to learn about EBP.
Randomized (n=58)
However, the groups differed in their perception of having the
Allocated to intervention (n=33)
Allocated to control (AC) (n=25)
knowledge and skill sets in EBP to implement it in their practice.
Did not complete EBP module (n=16)
Did not complete AC module (n=8)
-did not log into CSB website (n=12)
ALLOCATION -did not log into CSB website (n=4)
For example, nurses in the intervention group reported the
-logged into CSB but failed to complete
-logged into CSB but failed to complete
entire EBP module (n=4)
entire AC module (n=4)
module as a “primer” to EBP implementation while nurses in
the attention control group expressed confusion between
Collect outcome data/Post-intervention data
(Adapted Fresno test, EBPB scale #2, and Acceptability/Usability survey)
what was reviewed in the module and EBP implementation.
The response from the control group was expected since the
Eligible for follow-up (n=17)
Eligible for follow-up (n=17)
module they reviewed had nothing to do with EBP knowledge
FOLLOW-UP Lost to follow-up (n=3)
Lost to follow-up (n=3)
-failed to take adapted Fresno test (n=3)
and skill building. Nurses were also asked to provide additional
-failed to take adapted Fresno test (n=2)
comments. Nurses in the intervention group reported the
module having good information and being a foundation to
Analyzed (n=15)
Analyzed (n=14)
begin EBP while other nurses in the same group reported the
ANALYSIS
Excluded from analysis (n=10; n=6
Excluded from analysis (n=19; n=12
completed follow-up survey)
completed follow-up survey)
-failed to complete follow-up survey
module lacked interaction. Lastly, some nurses in the attention
-failed to complete follow-up survey (n=7)
(n=4)
control group reported the module being engaging and
Figure 3. CONSORT diagram showing participants’
relevant, user-friendly, and with good examples.
progression through study.
Finally, web-statistics analyses were conducted to determine
the usability of the CourseSites by BlackboardTM website for the
Eighteen nurses responded and provided information as to delivery of content between the groups (see Table 6). The key
why they could not complete the study. Reasons reported point derived from this analysis was that although there were
by nurses for withdrawing from or not completing the study apparent differences between the groups with respect to the
included (a) time constraints with work schedule (n=11), (b) total time spent in the course, average time in the course
life events/stressors (n=4), and (c) technical issues (n=3). per user, the total logins, average login per user, etc., these
Additionally, there were feasibility factors concerning the differences were not that large. This further demonstrated the
Respondus Lockdown Browser and the time restriction of attention control group content did what it was supposed to
1 hour when taking the adapted Fresno test. With respect do and kept nurses engaged in this group for a comparable
to the Respondus Lockdown Browser, as part of the study amount of time as nurses in the intervention group.
protocol, nurses had to download this custom browser that
locked down the testing environment within CourseSites Discussion
by BlackboardTM. This meant when nurses used this browser, EBP training
they were unable to print, copy, go to another URL, or access Nurses in this pilot study reported they received limited EBP
Assessed for Eligibility (N=63)
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Table 6. Course sites by blackboard web statistics for intervention
and attention control groups (N=29).
Web statistic

Intervention
group
(n=14)

Attention gontrol
group
(n=15)

Hours

Hours

Total time in course

42. 65

34.63

Average time in course
per user

3.05

2.16

Hits

Hits

Total logins

162

171

Average login per user

11.57

11.4

Days

Days

Total time in course from
first to last login

57

55

Mean time from first to
last login

4.21

4.26

doi: 10.7243/2056-9157-1-2
experienced a substantial decrease in their EBP beliefs postintervention. These findings were similar to a pilot study
conducted to evaluate the preliminary effects of implementing
an EBP model on several variables (i.e., ARCC model) [64]. The
authors provided no explanation about this decline in their
article. However, for this study, the fact that the attention
control group demonstrated a noticeable decline in their beliefs
about EBP suggests other factors may have influenced their
perceptions toward EBP. For example, the adapted Fresno test
deals with practical application of EBP principles. It is possible
that in completing the adapted Fresno test they recognized
their limited understanding of EBP and consequently, this
had a negative effect on their EBP beliefs. Qualitative data in
this study supported this assumption as nurses, particularly
in the attention control group, expressed frustration after
taking the adapted Fresno test.

Feasibility, acceptability and usability

The Web-based EBP educational intervention implemented in
this pilot study was found to be feasible. However, acceptability
training after graduating from nursing school. These results are and usability factors showed the content and delivery of
consistent with publications that report a lack of continued EBP the intervention must be addressed prior to conducting a
education and skills building for bedside nurses [17,45,56-58]. larger study. For example, some nurses reported the content
In addition, a recent survey of practicing nurses in the U. S. was too much to absorb, or the module needed to be more
confirmed nurses are still (a) struggling with using EBP and interactive, and more emphasis was needed on complex
(b) practicing in environments that are non-conducive to content. There were also unfavorable feedback about the
EBP despite longstanding recommendations for EBP use in Respondus Download Browser and the 1 hour time limit for
nursing education and nursing practice [59].
testing. However, the majority of nurses in this study identified
the Web-based approach to learning about EBP as an effective
EBP competence
method and these findings support the use of Web-based
The effect size reported in this pilot study supported the technology for the education of busy working nurses [41-49].
intervention group had greater EBP competence scores with
a small to borderline medium effect (i.e., Hedges’ g=0.47).
Conclusions
This observed effect size is consistent with intervention This pilot study was a novel and useful attempt to assess and
studies that have used the Fresno test or a revised version of refine a Web-based EBP educational approach for improving
the original Fresno as the instrument for measuring changes EBP competence in BSN-prepared pediatric bedside nurses.
in knowledge and skills [60-63]. However, these reported The preliminary data from this study demonstrated the
effect sizes were interpreted from EBP competence studies in Web-based approach for EBP education (a) was feasible for
disciplines other than nursing that used alternative approaches practicing nurses, (b) demonstrated a non-significant but
to EBP training, over variable periods of time. Consequently, borderline medium effect in improving EBP competence,
the small to baseline medium effect size reported in this study and (c) demonstrated a statistically significant and borderline
is the first reported for an intervention study focused on EBP medium effect in improving nurses’ beliefs about EBP.
competence in pediatric nursing.
Refinements of EBP knowledge and skills for BSN-prepared
pediatric nurses are still needed to facilitate the acceleration of
EBP beliefs
EBP competence in order to maximize patient outcomes and
There were two key occurrences in this study with respect to improve the quality of care. Additionally, creative strategies
EBP beliefs. The first occurrence was nurses in the intervention that promote a culture of clinical inquiry and motivate nurses
group, who began this study with weaker EBP beliefs reported to use the EBP resources available are warranted. Ultimately,
stronger EBP beliefs post-intervention. These results are improving EBP competence in this population will increase the
consistent with other studies that used the EBPB scale pre- and capacity of pediatric nurses in achieving the IOM’s 2020 goal
post-intervention and found EBP beliefs can increase with of basing 90% of clinical decisions made on the best evidence.
educational interventions [64-66]. The second occurrence
was nurses in the attention control group, who began this Competing interests
study with stronger EBP beliefs than the intervention group, The authors declare that they have no competing interests.
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