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Evidence-informed practice in nursing implies that decision
making is continually informed by the critical and conscious
use of the most recent research results, while considering

patients’ preferences and values, professional expertise, and
available resources.1,2 Recent studies show that evidence-
informed nursing practices can lead to significant improve-
ments in healthcare.3–5

However, nurses seldom use scientific evidence in their
practices.6–8 The assessment of scientific evidence currently
poses particular challenges for nurses. A lack of education
in regard to critical appraisal of the research as is the case
with evidence-based practice has been identified as one of
the most important barriers to the use of research findings
in nursing practice.9–13
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Healthcare professionals need to update their knowl-
edge and acquire skills to continually inform their
practicebasedonscientific evidence. This studywas

designed to evaluate online self-learningmodules on
critical appraisal skills to promote the use of research
in clinical practice among nurses from Quebec

(Canada) and the Basque Country (Spain). The
teaching material was developed in Quebec and
adapted to the Basque Country as part of an in-

ternational collaboration project. A prospective pre-
post study was conducted with 36 nurses from
Quebec and 47 from the Basque Country. Assess-
ment comprised the administration of questionnaires

before and after the course in order to explore the
main intervention outcomes: knowledge acquisi-
tion and self-learning readiness. Satisfaction was

also measured at the end of the course. Two of the
three research hypotheseswere confirmed: (1) partic-
ipants significantly improved their overall knowl-

edge score after the educational intervention; and
(2) theywere, in general, satisfiedwith the course,
giving it a rating of seven out of 10. Participants also

reported a greater readiness for self-directed learn-
ingafter thecourse, but this resultwasnot significant
inQuebec. The study provides unique knowledge
on the cultural adaptation of online self-learning

modules for teaching nurses about critical appraisal
skills and evidence-based practice.
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Furthermore, the time required and the attitude and
motivation of nurses are other important barriers to assessing
the scientific evidence.14,15 Lastly, nurses must be aware of
potential limitations in published literature and develop
skills for critical appraisal to determine whether to trust
articles they read on a given health issue.16–18

In the current media-driven world, e-learning is increas-
ingly used for professional training, especially in continuing
education.19–22 However, very few structured interventions,
such as e-learning courses for increasing evidence-informed
nursing practice, have been evaluated, and their effectiveness
remains uncertain.7

LITERATURE REVIEW

The potential of the Internet as an instructional means for
the health professions is widely recognized.20,23–26 A com-
prehensive review by Cook et al27 summarizes the evidence
on the effectiveness of Internet-based learning in the health
professions. In two systematic reviews, which included 201
studies,27,28 they compared the effects of Internet-based
learning to no intervention and to non-Internet interventions
and found positive effects associated with Internet-based
learning when compared with no intervention. Compared
with non-Internet learning methods, effects were inconsis-
tent across the studies and generally small, a finding that
may be due to different learning contexts and objectives or
to different methods of implementing a given Internet-based
course. In another systematic review on Internet-based learn-
ing,Cook and colleagues28 found a wide range of approaches,
notably as regards the configuration of courses, and also
highlighted that the instructional methods encompassed
in Internet-based learning varied considerably.

A recent systematic review15 assessed the effectiveness
of Web-based distance education for nursing students and
employed nurses. The results showed that Web-based distance
learning produces equivalent or better effects in knowledge
acquisition. This review also found that participants gener-
ally accept Web-based education with high satisfaction
rates. According to a cross-sectional survey of healthcare
professionals from six hospital systems in an integrated de-
livery network,29 the three key predictors of satisfaction with
Web-based training in continuing education are instruc-
tional design effectiveness, Web site usability, and course
usefulness.

With e-learning, the delivery and receipt of course content
may be asynchronous, shifting the educational model from a
passive, teacher-centered one to an active, learner-centred
one.25 E-learning has many advantages: (1) it increases
accessibility to educational materials, personalized instruc-
tion, and standardization of content; (2) it allows students
to choose when to study, and is a good option for mo-
tivated individuals who work and want to study during
their spare time; and (3) it helps users learn new concepts

and consolidate their knowledge and skills, thus increasing
the independence and motivation of students in different
areas.14,27,30–36 A two-group randomized controlled study
found that motivation and a teaching method using
Internet-based modules had an interaction effect on knowl-
edge acquisition by nursing students. Among less motivated
students, those in the intervention group performed better
than did those who received traditional training.14

Self-directed learning (SDL) is a central element in e-learning
and is seen as a promising method for continuing education
in medicine37 and nursing.38 It has been recommended to
achieve effective and efficient training of health profes-
sionals, including nurses.39–41 However, a literature review
by Murad and Varkey37 demonstrated that while SDL has
been used in the education of a variety of healthcare pro-
fessionals, there is little evidence showing the efficacy of
individual aspects of SDL.37,42 Most studies have focused
on evaluating the learner’s acceptance and satisfaction with
SDL rather than its impact on learning outcomes.37 More-
over, very few studies have been done in continuing nursing
education.

Some authors have explored the concept of SDL readiness
(SDLR), defined by Wiley in 1983 (as cited in Fisher et al
in 2001)38 as ‘‘the degree [to which] the individual possesses
the attitudes, abilities, and personality characteristics nec-
essary for self-directed learning.’’ Some scales have been
developed to measure SDLR in educational and nursing
research,43–45 including the Self-directed Learning Read-
iness Scale for Nursing Education (SDLRSNE) developed
by Fisher et al.38 This scale contains 40 items to assess the
three underlying factors of SDLR in nursing students. Recently,
Fisher and King46 confirmed the factor structure of the
subscales of the SDLRSNE, supporting the tool’s validity.

The present study was conducted within a research
project based on an international collaboration between
Quebec (Canada) and the Basque Country (Spain). It aims
to evaluate the effectiveness of a self-directed, Internet-
based learning intervention on three outcomes: nurses’ knowl-
edge, satisfaction, and SDLR. The main research hypothesis
is that online self-learning modules enable nurses to in-
crease their readiness for self-learning. We also posit that
nurses will show a high level of satisfaction with respect to
online learning and that they will acquire knowledge in
the critical reading of scientific articles.

METHODS

Ethical Approval

Approval for the study was obtained from the Ethics in
Human Experimentation Committee of a university hos-
pital center in Quebec, Canada. For the Spanish study,
ethical approval was not required given that the study was
an evaluation of a learning activity. Written informed consent
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was obtained from each participant. All the information
related to the project was kept confidential; only members
of the research team had access to it.

Design and Setting

Two organizations participated in this study, namely, a
university hospital center from Quebec, Canada, and the
Basque Country Public Health Service (Osakidetza) in Spain.
In both cases, an evaluative study was conducted, using a
quasi-experimental design including a pre-post study with
a single group.

Intervention

The InfoCritique program was developed by Laval University
(Quebec, Canada) to train nursing, occupational therapy,
and medical students in the critical appraisal of scientific
literature and assesses them based on tests focusing on the
content of each module. It comprises self-learning online
modules on critical appraisal skills for different health dis-
ciplines, including medicine and nursing. In 2004, six SDL
modules aimed at graduate nursing students were developed.
These online nursing modules were adapted from similar
modules used with medical students and medical residents
at Laval University.47 In 2011, four of these six modules were
translated into Castilian Spanish in the context of this project.

The purpose of these online nursing modules is the ac-
quisition of the skills required to efficiently select medical
information and critically analyze scientific publications.
Their specific objectives are (a) to use different electronic
sources of information for access to sound medical infor-
mation and for keeping up to date regarding scientific data
and (b) to independently and critically assess the following
types of scientific data: (1) systematic reviews and meta-
analysis, (2) experimental studies, (3) nonexperimental studies
as descriptive studies, (4) measurement and evaluation tests,
(5) practice guidelines, and (6) qualitative studies.

Basque participants were asked to complete four modules
(the practice guidelines and nonexperimental studies were
not identified as a priority in their context and were not
translated) and had a 3-month period to do so. In Quebec,
participants were asked to complete all six modules, with
a 5-month period to do so.

Sample and Recruitment

The target population was composed of nurses with a basic
knowledge of research methodology from a university hos-
pital center in Quebec, Canada, and from different areas of
the Basque Health Service, Osakidetza. Nurses in all spe-
cialties and of any training background were included. The
evaluation of the self-learning modules in the Basque Country
took place in fall 2011. Participants were selected through

various departments of nursing (primary care, specialized care,
and mental health); the departments were asked to identify
nurses who had a basic knowledge of research and who were
interested in learning more about it and were willing to
participate in the educational intervention. A convenience
sample of 50 nurses was invited to take part in the study.
Participation in the study was voluntary, and participants
received continuing education credits for completing modules.

In Quebec, the goal was also to recruit 50 nurses working
in a Centre Hospitalier Universitaire (CHU) in Quebec. The
recruitment of Quebec nurses took place with the help of the
Innovation Assistance Office (Bureau d’Aide ( l’Innovation
[BAI]) of the participating CHU. The head of the BAI in-
vited members of the Nursing Care Administration (1) to
identify nurses who could have an interest in the project and
(2) to share information with the nurses of their work team.
In addition to the nonprobability sampling by purposeful
sampling method, the ‘‘snowball method’’ also proved effec-
tive with regard to participants, who encouraged their col-
leagues to take part in the study.

Participation in the study took place on a voluntary basis.
Certain incentives were put in place to facilitate recruitment.
In addition to the accreditation of training hours by the
Ordre des infirmi6res et infirmiers du Québec (Quebec
Nurses Corporation) and the acquisition of continuing
education credits for the completion of modules, partic-
ipants from Quebec received the equivalent of 2 days of
work pay as compensation.

Measures

Before the course, nurses were asked to complete two ques-
tionnaires: the knowledge questionnaire and the SDLRSNE.
After the course, they were asked to repeat the same two
questionnaires and, in addition, to fill out a final satisfaction
questionnaire. This questionnaire also included open-ended
questions allowing participants to comment on different
aspects of the modules.

1. Self-directed learning readiness: In this study, SDLR

was measured using the 40 items of the SDLRSNE as-

sessed on a five-point Likert scale with scores from strongly

disagree to strongly agree. The SDLRSNE was specifically

designed to measure SDLR in nursing students.38,46,48

The French version of the SDLRSNE scale was validated

in a previous study14 following the steps proposed by

Vallerand49 for transcultural validation. The French version

of the SDLRSNE had high internal consistency, with a

Cronbach’s ! of .94 and acceptable temporal stability

with an intraclass correlation coefficient of 0.67. A Spanish

version of the SDLRSNEwas developed50 by researchers

in theBasqueCountry for thepurposeof thisproject, based

onthesamemethodfor transculturalvalidationof instruments.49

2. Satisfaction: A questionnaire, consisting of 16 questions,

was developed, first in Spanish and then translated into
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French, as inspired by 20 questions measuring satisfac-

tion of Laval University (Quebec) students (using four-point

Likert-type statements: 1 = totally agree to 4 = totally

disagree). It was validated during the experimental re-

search ofGagnon et al14 and demonstrated good internal

consistency, with a Cronbach’s ! of .83.

3. Knowledge acquisition: A knowledge questionnaire

(Table 1) with 20 questions (Basque Country) and 25

questions (Quebec) randomly selected from those found

in the evaluation tests of the various self-learning mod-

ules (fourmodules for theBasqueCountryandsixmodules

for Quebec) was developed. The questionnaire was pre-

tested on nurses in training to ensure that the questions

were clear and to determine the time required. Some

sociodemographic data concerning theparticipantswere

also collected, that is, gender, age, year of obtention of

first nursing diploma, level of education, number of hours

devoted to research training, putting into practice of meth-

odological research knowledge, and current occupation.

Data Analysis

Descriptive analyses were carried out first. The effect of the
control variables on the three outcomes was also explored. The
McNemar test for qualitative variables and Student t test for
paired samples, or the Wilcoxon tests, depending on whether
data were normally distributed, were performed to assess
the effects of online self-learning modules on knowledge,
SDLR, and satisfaction. Normality was tested using the
Shapiro-Wilk test. The confidence level was set at 95%
(0.05). Additional analyses were also carried out to explore
relationships between measured variables and characteristics
related to participants and their experience. All statistical
analyses were performed using the SAS statistical package
(SAS, Cary, NC). Qualitative analyses were also conducted
to supplement the documentation of the data collected and
made it possible to consider areas for improvement both in
terms of the training offered and the development of modules.

The reliability of the SDLRSNE was assessed using
Cronbach’s ! both for the overall questionnaire and for its
three subscales (self-management, desire for learning, and self-
control). Finally, univariate general linear models were built
to assess the association of some potentially confounding
variables, such as previous training and computer skills, with
changes in scores on the knowledge questionnaire before and
after the modules and with satisfaction scores.

RESULTS

Sociodemographic Characteristics

Of the 58 nurses initially recruited in Quebec, only 36
completed the training, despite the incentives proposed

for nurses to complete the modules (continuing education
credits and wage compensation). The majority of participants
(89%) were women, and more than half of participants
(66%) were 40 years or younger. Also, 17% of partici-
pants had a college degree, and 17% a master’s degree,
whereas 66% of participants had a bachelor’s degree. Of
the 22 people who quit the training program, 41% were
younger than 30 years, and 46% had a college degree,
18% a master’s degree, and 36% a bachelor’s degree. The
reasons for quitting were lack of time, the difficulty of the
content, and issues of interest (or motivation) concerning
the reading of research articles. As a matter of fact, 55%
of those who did not complete training initially claimed to
have very little experience in the field of research, that is,
fewer than 15 hours.

Of the 50 Basque nurses who started the modules, 46 were
women (92%), and four were men, and more than a third of
participants (38%) were between 41 and 50 years of age. All
participants had an academic degree in nursing, and 84%
were working in a clinical setting, 12% in management, and
4% in teaching. Three (6%) did not finish all the modules for
personal or work-related reasons. These three participants
were women between 50 and 54 years of age who reported
in the precourse questionnaire that they had very little expe-
rience of research-related training.

Knowledge

The results obtained in Quebec with regard to the Knowledge
Evaluation Questionnaire generally show that participants
from Quebec improved their knowledge between the pretest
and posttest for all modules (Table 2). Indeed, they were, on
average, more successful after having completed the module
corresponding to the evaluation test, with an average dif-
ference of 9.5%. However, for Module 4, Measurement
and Evaluation Tests, we note a decrease in knowledge be-
tween the pretest and posttest. This module was considered
the most difficult in both Quebec and the Basque Country.

Given the paired nature of the samples, the McNemar
test was used (Table 3A) to determine whether the training
received resulted in a significant improvement in the par-
ticipants’ knowledge. Test results indicate that there was a
statistically significant increase in knowledge (P = .0001)
after the intervention for all modules. This increase was also
significant for Module 2, Experimental Studies (P = .0295),
and Module 3, Nonexperimental Studies (P < .0001), whereas
there is no significant increase for other modules. The results
of these tests are consistent with the data presented in Table 2,
indicating a decrease in knowledge after the intervention for
Module 4, Measurement and Evaluation Tests, a decrease
that is not, however, significant.

Subsequently, the possibility that there is a relationship
between sociodemographic variables and the success rate of
the training modules was examined. Initially, the Shapiro-Wilk
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T a b l e 1

Knowledge Evaluation Test (25 Questions for Quebec and 20 Questions for Basque Country)

No. Modules Questions
25Questions,

Quebec
20 Questions,

BasqueCountry

1—Systematic reviews You are reading the following sentence in a hypothetical revision paper:

‘‘The objective of this paper is to assess if early get-up postsurgery
allows a faster discharge comparedwith complete rest in bed for senior
citizens after a total hip arthroplasty.’’ What is the target population?

1a 1

1—Systematic reviews What is the intervention or exposition? 1b 2
1—Systematic reviews What are the results of the measure (or measures)? 1c 3
1—Systematic reviews What is the control intervention or control exposition? 1d 4
1—Systematic reviews In a systematic review, a meta-analysis is always required. 2 5
1—Systematic reviews In a systematic review, researchers must try to detect differences

between studies and analyze and explain these differences.
3 6

2—Experimental studies The randomization method is a process through which: 4 7
2—Experimental studies If a clinical trial shows a significant statistical difference (P < .05)

between a new treatment and a placebo, but this difference is not
clinically significant, one can conclude that:

5 8

2—Experimental studies Amongthefollowingstatementsconcerningtreatment,whichone(s) is(are) true? 6 9
2—Experimental studies Classify the following study types by decreasing order of internal

validity of the research design used:
7 10

3—Nonexperimental studies Nonexperimental studies always correspond to descriptive design. 8 —
3—Nonexperimental studies All descriptive design uses qualitative content analyses. 9 —
3—Nonexperimental studies How are variables selected in a predictive correlational study? 10 —
3—Nonexperimental studies Nonprobabilistic sampling methods are always required for

nonexperimental studies.

11 —

3—Nonexperimental studies A strong correlation between two variables implies that one
variable is the cause of the other (causal principle).

12 —

4—Measurement and
evaluation tests

Duringscreening, if youcanchoosebetween theCubinandJackson test
and the Douglas test, you prefer to use the former because it is better
to use a specific test rather than a sensitive test for screening.

13 11

4—Measurement and
evaluation tests

You have an extraordinary diagnostic test with 100% sensitivity and
100% specificity. A colleague who has learned of this test asks you to
help interpret a positive result for a patient whose pretest probability

was 20%.Before seeing this patient to reveal the result, your colleague
wants to know how likely it is that the patient really has the disease.

14 12

4—Measurement and
evaluation tests

The validity of a diagnostic test should be evaluated by comparing its
results to those obtained by a recognized reference test that best

classifies patients as being sick or not.

15 13

4—Measurement and
evaluation tests

Test sensitivity and specificity can vary according to the population for
which test values are estimated.

16 14

4—Measurement and
evaluation tests

The number of patients admitted in a validity evaluation study does not
matter much.

17 15

5—Practice guidelines Recommendations of practice guidelines should be based only on

scientific research results.

18 —

5—Practice guidelines Recommendations based on Type I proofs (meta-analyses, systematic
reviews, randomized clinical trials) are necessarily more valid and

more applicable to the practice than recommendations based on
Type III or IV proofs (descriptive studies and expert reports).

19 —

5—Practice guidelines The objective of practice guidelines should be: 20 —
6—Qualitative studies It is difficult to be as rigorous in a qualitative research process as it is in

quantitative research.

21 16

6—Qualitative studies It is necessary to provide a good description of the role of researchers
for a qualitative research project.

22 17

6—Qualitative studies Triangulation is a means of increasing research credibility. 23 18
6—Qualitative studies Qualitativedataanalysis refers to thedeductiveanalysisof theoretical literature. 24 19
6—Qualitative studies Confirmation (or validation) refers to the notion of external validity found

in quantitative research.

25 20
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test was performed to check whether the difference between
preintervention and postintervention success stemmed from
a normal distribution, which proved to be the case (P = .3009).
Thus, a univariate generalized linear regression with each
of the sociodemographic variables at our disposal for this
study was conducted. The results then showed that the
only variable with a significant influence on the success of
the knowledge evaluation test after the intervention is the
number of hours devoted to research training during the
last 5 years.

Among nurses in the Basque Country, a significant change
in the mean score (16.1%) of the knowledge questionnaire
was found following the course (Table 2). After confirm-
ing that the postcourse scores were not normally distributed,
the Wilcoxon test was used and the preintervention-
postintervention change was found to be statistically sig-

nificant (P < .001). The McNemar test was also used to
assess whether the results of the knowledge questionnaire
improved after the intervention in the Basque Country. As
shown in Table 3B, the number of correct answers was
significantly higher after the intervention, in general and
for each individual module. Following the training pro-
gram, results indicate a clear improvement in knowledge,
but one question (question 11) continued to have a very low
success rate (14.9%), which is not, however, statistically
significant according to McNemar test (Table 4). In Quebec,
the same question (corresponding to question 13) obtained
the same success rate (50%) before and after training. This
leads to reflection about the wording of the question and
the theoretical content related to this question.

The questions for which there were statistically signif-
icant differences in the precourse and postcourse answers

T a b l e 2

Percentage of Pretest and Posttest Success for Each Module (Quebec and Basque Country)

Modules
Pretest Success

(Quebec)
Posttest Success

(Quebec)
Difference
(Quebec)

Pretest Success
(Basque Country)

Posttest Success
(Basque Country)

Difference
(Basque Country)

Module 1—systematic
reviews

82.5% 87.8% 5.3% 69.0% 89.4% 20.4%

Module 2—experimental
studies

48.8% 61.3% 12.5% 68.5% 88.8% 20.3%

Module
3—Nonexperimental

quantitative studies

43.0% 61.8% 18.8% Not done Not done Not done

Module 4—measurement
and evaluation tests

68.6% 64.0% j4.6% 60.0% 74.5% 14.5%

Module 5—clinical
practice guidelines

69.3% 74.0% 4.7% Not done Not done Not done

Module 6—qualitative

studies

59.4% 65.8% 6.4% 84.4% 93.6% 9.2%

T a b l e 3

Difference in the Number of Incorrect and Correct Answers to Knowledge Questions Overall and for Each Module,
Pretest and Posttest (Quebec [A] and Basque Country [B])

Modules
Pre-Post

Incorrect-Correct
Pre-Post

Correct-Incorrect
Pre-Post

Correct-Correct
Pre-Post

Incorrect-Incorrect
P

(McNemar Test)

A. Quebec (n = 36)

All modules (28 questions) 178 113 524 193 .0001
Module 1 (six questions) 20 10 170 16 .0679

Module 2 (four questions) 39 22 49 34 .0295
Module 3 (five questions) 46 15 65 54 <.0001
Module 4 (five questions) 22 33 93 32 .1380

Module 5 (three questions) 14 10 66 18 .4142
Module 6 (five questions) 37 23 81 39 .0707

B. Basque Country (n = 47)

All modules (20 questions) 185 37 629 89 <.0001
Module 1 (six questions) 64 7 188 23 <.0001

Module 2 (four questions) 40 4 127 17 <.0001
Module 4 (five questions) 53 18 122 42 <.0001
Module 6 (five questions) 28 8 192 7 .0009
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were precisely those in which there were the most errors
in the initial questionnaire, that is, those with the greatest
margin for improvement.

Self-directed Learning Readiness

Both in Quebec and in the Basque Country, the Cronbach’s
! for each of the 3 dimensions (self-management, desire for
learning, and self-control) of the SDLRSNE exceeded .70
before and after the intervention. According to the Shapiro-
Wilk test, the distribution of the self-learning score in Quebec
was not normal. For this reason, we used the Wilcoxon
signed rank test, according to which the difference in scores
before and after the operation was not statistically significant
to a threshold of 0.05.

In the Basque Country, the SDLRSNE precourse mean
score was 157.92. The average postcourse score was 163.06.

After confirming the normality of the data, the t test for
paired samples was applied to the mean scores, with results
indicating that the change was statistically significant
(P < .001).

Satisfaction

Participants also filled out a satisfaction assessment ques-
tionnaire, evaluating, among other things, module content,
participation, the online platform used, and the general level
of satisfaction regarding the training program. As a general
rule, participants from Quebec (83%) said they liked the
training program, giving it an average rating of seven out of
10 for all six modules. For 90% of respondents, the content
of modules seemed adequate or very adequate, mainly as
regards Module 1, Systematic Reviews; Module 5, Practice
Guidelines; and Module 6, Qualitative Studies. However,

T a b l e 4

Difference in Pretest and Posttest Response to Knowledge Questions (Quebec and Basque Country)

Question
No.

Quebec Basque Country

Percentage of
Success Before,%

Percentage of
Success After, %

P (McNemar
Test)

Question
No.

Percentage of
SuccessBefore,%

Percentage of
Success After, %

P (McNemar
Test)

Question 1a 98.28 100.00 1.000 Question 1 90.00 93.6 .687
Question 1b 93.10 97.22 .564 Question 2 46.0 80.9 <.001a

Question 1c 86.21 97.22 .317 Question 3 82.0 93.6 .070
Question 1d 77.59 86.11 .157 Question 4 54.0 83.0 .001a

Question 2 51.72 61.11 .248 Question 5 50.0 87.2 <.001a

Question 3 87.93 86.11 1.000 Question 6 92.0 97.9 .375
Question 4 51.72 80.56 .012a Question 7 84.0 93.6 .375
Question 5 39.66 38.89 1.000 Question 8 28.0 83.0 <.001a

Question 6 72.41 66.67 .564 Question 9 84.0 89.4 .375

Question 7 31.03 58.33 .050a Question 10 58.0 89.4 .001a

Question 8 53.45 72.22 .109 c c c c

Question 9 39.66 86.11 <.001a c c c c

Question 10 17.24 16.67 .739 c c c c

Question 11 63.79 66.67 .527 c c c c

Question 12 41.38 66.67 .020a c c c c

Question 13 50.00 50.00 .527 Question 11 32.0 14.9 .078
Question 14 34.48 38.89 .527 Question 12 28.0 70.2 <.001a

Question 15 81.03 80.56 .782 Question 13 66.0 95.7 <.001a

Question 16 82.76 80.56 .763 Question 14 74.0 93.6 .006a

Question 17 94.83 69.44 .007b Question 15 100.00 97.9 c

Question 18 67.24 86.11 .058 c c c c

Question 19 43.10 36.11 .593 c c c c

Question 20 98.28 100.00 1.000 c c c c

Question 21 41.38 55.56 .285 Question 16 92.0 97.9 .500
Question 22 89.66 83.33 .480 Question 17 96.0 100.00 1.000

Question 23 87.93 91.67 .480 Question 18 92.0 93.6 1.000
Question 24 46.55 66.67 .046a Question 19 72.0 80.9 .302
Question 25 31.03 30.56 .593 Question 20 70.0 95.7 .003a

aQuestion for which the percentage of postintervention success significantly increased.
bQuestion for which the percentage of postintervention success significantly decreased.
cQuestion that was not asked in the Basque Country.
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results indicate that Module 4, focusing on Measurement
and Evaluation Tests, seems more difficult or less suitable
for participants. The majority of participants (83.3%) would
not eliminate any module, but half of them agreed that
modifications should be made to Module 2, Experimental
Studies; Module 3, Nonexperimental Studies; and Module 4,
Measurement and Evaluation Tests. The main reasons given
concerned the difficulty of the theoretical content. Participants
indicated that they would like more examples related to
the concepts presented.

For the opened questions, qualitative data analysis has also
identified aspects that pleased and displeased participants
during training. The main criticisms concern the selection of
mainly English-language articles and the complexity of the
concepts presented, considering the theoretical information
provided and the basic knowledge of participants with
respect to the research. On a more positive note, the pace
of the training, the user-friendliness of the Web site used
for training, the subject matter of the articles selected, and
the feedback provided on theWeb site via information capsules
are elements that participants particularly appreciated.

Like participants from Quebec, those from the Basque
Country gave an average grade of seven out of 10 as regards
their satisfaction for all four modules. In general, partic-
ipants reported good or very good levels of motivation and
commitment. On the other hand, 25% of them recognized
that they had not assimilated the content very well (low to
moderate rating). In general, the four modules were con-
sidered to be adequate or very adequate in terms of content.
Notably, however, a quarter of participants considered that
the Measurement and Evaluation Tests module was not
adequate.

When participants from the Basque Country were asked
if they would eliminate a module, the majority (96%) of
them answered no. Although few participants would add
new modules, several areas, such as literature searches and
types of experimental design, were mentioned as possible
additional content. However, most of them (75%) agreed that
changes could be made to the Measurement and Evaluation
Tests module, in particular by adding more theoretical ex-
planations. According to participants, the main difficulty
with the training program was the lack of basic knowledge in
the field of statistics. Conversely, the case histories presented
in the modules appeared to be the most appreciated because of
their usefulness in understanding the material taught. The
most popular modules were Measurement and Evaluation
Tests, despite itsbeing themostdifficult, andQualitativeStudies.

The most valued characteristics of the Web site included
the fact that it was simple and user-friendly; it loaded rap-
idly; it was interactive; and it was well structured. On the
other hand, the weakest aspects identified were the design,
its perceived unattractiveness, and the lack of a space for
interacting with tutors and other participants. The vast ma-
jority of participants thought that navigation of the Web site
was easy and was no obstacle to the practical functioning

of the course. Overall, there was a high level of satisfaction
with the Web site.

DISCUSSION

This quasi-experimental study supports the use of self-
directed educational modules for increasing nurses’ knowl-
edge and skills in relation to evidence-based practice, in
both settings (Quebec and Basque Country). As shown in
the literature,10,20,21,41 e-learning could be an effective ap-
proach for continual professional development for nurses.
Du et al15 found in their systematic review that Web-based
education has encouraging effects in improving participants’
knowledge and skills performance and in enhancing self-
efficacy in performing nursing skills, with a high satisfaction
rate expressed by participants. But such educational inter-
ventions should consider not only increasing knowledge
and skills but also how to transfer them into practice in
order to have an impact on health outcomes in patients.39

These findings are consistent with the literature on e-learning
and with other similar studies that have demonstrated that
training in evidence-based practice is necessary.1,7,34,48

Two of the three hypotheses were statistically significant:
(1) participants significantly improved their overall knowl-
edge score after the educational intervention; and (2) they
were, in general, satisfied with the course, giving it a rating
of seven out of 10 for both Quebec and the Basque Country.
A high satisfaction rate in Web-based education has also
been identified in the systematic review of Du et al.15 How-
ever, participants in the Basque Country reported a greater
readiness and ability for SDL, whereas this result was not
significant in Quebec.

Participants from both countries commented on the use-
fulness of the course for clinical practice and professional
development. These findings are consistent with the three key
predictors of satisfaction with Web-based training in con-
tinuing education discussed in Atreja et al29: instructional
design effectiveness, Web site usability, and course useful-
ness. According to our results, it seems to be difficult for
nurses to put the acquired knowledge into practice, but some
participants reported feeling that they were able to transfer
this knowledge to colleagues.

This study also confirms that e-learning is an effective
means for continuing training and provides greater inde-
pendence with regard to the organization of learning time.20,22

The results add to knowledge on the effectiveness of different
forms of e-learning for nurses in continuing education and
also provide evidence to support the use of online self-learning
modules to teach critical appraisal, as suggested by two
systematic reviews, Cook et al28 and Du et al.15

Findings from this study could be transferable to similar
nurse populations, but more research is needed to evaluate
the effects of a self-directed course in other nurse popula-
tions. This research also contributes to the knowledge of
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e-learning in continuing education in nursing by providing
a specific method for the evaluation of an Internet-based
learning course.

LIMITATIONS

A first limitation to this study is the lack of control group
and random assignment, making it impossible to deter-
mine the specific contribution of the online self-learning
modules on critical appraisal skills. However, the pretest
measures provide a comparative basis for some of the data.
Furthermore, the fact that a very similar process was ap-
plied to evaluate online modules in the two countries of-
fers an interesting way to assess the external validity of the
intervention.

A second limitation is the small size of the groups, espe-
cially that of Quebec. A sample size of 50 was targeted in
both settings. However, in Quebec, 38% of nurses with-
drew from the study before completing all modules. For
many of these nurses (32%), time constraints (or a lack of
availability) caused by an excessive workload or by bal-
ancing work and studies are the causes of this withdrawal.
Others (18%) reported personal reasons, whereas 50% of
dropouts did not mention a reason. Unlike in the Basque
Country, a minimum level of training was not required in
Quebec to participate in the study. As such, because the
concepts presented in the modules were largely at a univer-
sity level, we anticipated that those who dropped out would
mainly be holders of a junior college degree. However, no
less than 64% of those who withdrew from the study before
the end of the project held a university degree (50% with
a bachelor’s degree and 14% with a master’s degree).

The important difference between the experience of the
Basque Country and Quebec concerning participant with-
drawals needs to be underscored. The fact that continuing
education is mandatory in Spain for health professionals
may well have had a positive effect on the participation rate.
On the other hand, participants from Quebec had to com-
plete two more modules compared with those from the
Basque Country, albeit with 2 additional months to do so.

CONCLUSION

An online self-learning course for teaching critical appraisal
skills and evidence-based practice, developed through inter-
national collaboration, was implemented and evaluated
among practicing nurses in Quebec and the Basque Country.
Our results provide support for the use of e-learning to in-
crease nurses’ knowledge of research methodology, as well
as a critical approach to decision making based on scientific
evidence. This educational intervention responds to the need
for specific training in critical appraisal skills for nurses in
order to emphasize and strengthen the relationship between

research and their clinical practice and promote a research
culture in nursing.
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11. CHté F, Gagnon J, Houme KP, et al. Using the Theory of Planned
Behaviour to predict nurses’ intention to integrate research evidence
into clinical decision-making. J Adv Nurs. 2012;68(10):2289–2298.
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