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ABSTRACT

Aim: The present study was aimed at investigating the effect of nursing education on the improvement
of students’ critical thinking skills in Turkey by using the meta-analysis method.

Method: The literature screening was carried out in online databases using the keywords “nursing”,
“student”, “critical thinking”, “Turkey” in English and their Turkish equivalents "hemsirelik’, "dgrenci’, "elestirel
dusunme”, “Turkiye” respectively. Quantitative studies matching the inclusion criteria were included in the
study. The number of the participants in those studies was 3792 (2183 first-year students and 1609 last-
year students). For the analysis of the data, the CMA (Comprehensive Meta-Analysis Software) statistical
package program was used. While the Q and 12 tests were used to test the homogeneity of the studies,
the Classic Fail-Safe N test and Kendall's Tau were used to test their publication bias. Fixed and random
models were used to calculate the effect size.

Results: The results indicated that 10 studies met the inclusion criteria, and that the studies included in
the study were heterogeneous and had no publication bias. The mean effect size was 0.114 at the 95%
significance level [CL=0.087-0.440].

Conclusion: The results of the study indicated that nursing students were not able to develop their
critical thinking skills and that there is a need for implementations to develop their critical thinking skills.
This study will provide guidance for nursing school administrators and educators to develop critical
thinking skills of nursing students.
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Critical Thinking in Nursing Students

INTRODUCTION

Critical thinking is one of the competences
necessary for nurses to effectively manage
complex care needs in a rapidly changing
environment (Carter, Creedy, & Sidebotham,
2015). It is also an important training output
in the accreditation and evaluation of nursing
undergraduate and graduate programs
(Kim et al, 2014; Yiudinm, 2010). Nurses use
their critical thinking skills to respond to the
problems they face in both personal and
professional lives (Kim et al, 2014). Therefore,
the better the critical thinking skills of nursing
profession members are, the more effectively
they can serve the public to protect and
develop its health, and to increase its quality
of life (Bapoglu et al, 2011; Iskender & Karadag,
2015).

Although there are several definitions for
critical thinking, no consensus has yet been
reached (Bilgic & Kurtulus-Tosun, 2016; Guven
& Kurum, 2006; Kaya, 2010; Seymour, Kinn
& Sutherland, 2003). Dewey defines critical
thinking as in-depth thinking (Ozmen, 2008;
Riddell, 2007). Ennis (1991) defines critical
thinking a “reasonable reflective thinking that
is focused on deciding what to believe or
do” (Ennis, 1991). Cuceloglu defined critical
thinking as “"an active and organized mental
process aimed at understanding ourselves and
the events in our circle by applying what we
learn, keeping in mind the thought processes
of others, in the consciousness of our thought
process” (Cuceloglu, 1998).

Critical thinking can be improved through
education (Kim et al, 2014; Profetto-McGrath,
2003). In order for education to develop
critical thinking, it should be planned, and
have teaching programs to develop critical
thinking and educational environments that
can gain students critical thinking experience
(Bapoglu et al.,, 2011; Iskender & Karadag, 2015;

Kumaz, 2011). Therefore, to gain individuals
critical thinking skills is now considered to be
mainly the responsibility of schools (Korkmaz,
2009). The knowledge, experience and skills
acquired during the nursing education by
nursing students who are the nurses of the
future influence their decisions and practices
in the professional life. This has led researchers
to focus on nursing students in terms of critical
thinking (Kong, Qin, Zhou, Mou, & Gao, 2014).

The effect of nursing education on the
development of students’ critical thinking has
been studied by many researchers. However,
the results of these studies are not consistent
with each other. While some studies have
determined that nursing education affect the
critical thinking (Bulut, Ertem, & Sevil, 2009;
Dil-Coskun, 2001; Kantek, Ozturk & Gezer,
2010; Oh et al, 2011; Ozturk & Ulusoy, 2008;
Shin, Lee, Ha & Kim, 2006; Zaybak & Khorshid,
2006), some other studies have reached the
conclusion that nursing education does not
affect the level of critical thinking (Cinar,
Akduran & Askin, 2012; Erdem, Bayat, Avc,
Tosun & Sevig, 2013; Kanbay, Aslan & Isik, 2013;
Kermansaravi, Navidian, Kaykhaei & Narouie,
2012; Martin, 2002). This contradictory
situation in the results of those studies
suggests that stronger evidence is needed to
confirm the effect of nursing education on the
development of critical thinking.

The literature review demonstrated that
there are no meta-analyses related to the
effect of nursing education on students’ critical
thinking skills. This present study was carried
outtofillup this gap. The purpose of the present
study is to evaluate the effectiveness of nursing
education on the improvement of students’
critical thinking skills in Turkey by using the
meta-analysis method. Therefore, the study
attempted to find an answer to the question
“What is the effect size of nursing education
on critical thinking levels of nursing students?”
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The results of the present study are expected
to contribute to the better understanding of
the effect of nursing education on critical
thinking, and to provide new information
to policy makers, school administrators and
educators in planning the development of
critical thinking skills of students.

METHOD

This meta-analysis followed the guidelines
proposed by PRISMA standards of quality for
reporting meta-analysis.

Search Strategy

The study team investigated studies on
critical thinking skills of nursing students in
Turkey. Databases of The Turkish Medical
Index, National Thesis Center, Pubmed, Google
Scholar, EBSCO Host, Web of Science were
screened from their onset dates to July 2016.
For the literature screening, the keywords
"nursing”, “student”, “critical thinking”, “Turkey”
and their Turkish equivalents “hemsirelik’,
"dgrenci’, ‘“elestirel dusunme”’, “Turkiye”
respectively were used.

Inclusion and Exclusion Criteria

The two researchers independently of each
other evaluated all the titles and abstracts
of the potential articles identified by the first
broad search. For the studies to be included in
the meta-analysis, the following criteria were
applied: (a) the study should be carried out in
Turkey, (b) the sample should include nursing
students, (c) it should have gquantitative
analysis data, (d) it should investigate the
year at school variable, and (e) it should
have sufficient statistical data to calculate the
effect size. On the other hand, of the studies,
those (a) published in languages other than

Turkish or English, (b) not having the full
text, (c) not being an article and dissertation
study (d) having measurement instruments
without adequate psychometric properties
were excluded from the study.

Data Coding

The data-encoding form was used for Data
Extraction. On the data-encoding form, the
title, author(s), publication year, publication
type, publication language, study design,
measurement instrument and critical thinking
results based on the year at school variable
(sample size, critical thinking scores, standard
deviation) of each study were encoded. The
reliability of the encoded data was established
by comparing the coding of the first researcher
with that of the second researcher. To prepare
the data for the analysis, for the experimental
group, the characteristics of the first-year
students were loaded, and for the control
group, the characteristics of the last-year
students were loaded. Therefore, that the
value of the effect size was positive indicates
that the critical thinking level of the first-year
students is higher, whereas that the value of
the effect size was negative indicates that the
critical thinking level of the last-year students
is higher.

Risk of Bias Assessment

To assess the quality of the studies included
in the meta-analysis, the “Quality Rating Scale”
developed by Zangaro and Soeken (2007)
was used. “The Quality Rating Scale” included
10 questions, with questions 1-9 consisting
of yes or no responses, and question 10
consisting of three response options (low,
moderate, and high) (Zangaro & Soeken,
2007). Question 10 reflects a summary of the
responses to questions 1-9 as follows: a low
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response reflected a total of 4 yes responses,
a moderate response 5-7 yes responses, and
a high response 8 or 9 yes responses. All the
studies were evaluated by both researchers
using this scale, and there was 100% agreement
between the two researchers.

Statistical Analyses

The meta-analysis was performed using
the CMA statistical package program. In the
calculations, Hedges's g effect size, fixed and
random effect models were used. While the Q
and I? tests were used to test the homogeneity
of the studies, the Classic Fail-Safe N test and
Kendall's Tau were used to test their publication
bias. In the evaluation of the mean effect
sizes, the following classification was used:
negligible effect (>-0.15 and <0.15); small
effect (>0.15 and <0.40); medium effect (>0.40
and <0.75); large effect (>0.75 and <1.10); very
large effect (>1.10 and <1.45) and, huge effect
(>1.45) (Dinger, 2014). Because the significance
level was 0.05 in the included studies, for the
significance level of the statistical tests, 0.05
was used in the current study too.

Ethical Considerations

Because the literature-screening model
was used in the study, it has no direct effects
on humans or animals. Therefore, ethics
committee approval was not obtained.

RESULTS

Flow diagram summarizing the inclusion
process of studies in the meta-analysis is
presented in Figure 1. From the databases,
258 publications including articles and theses
were accessed. Of the studies, nine did not
have the full text and 82 had duplicates, 132
were not conducted in a student sample, 21

did not examine the year at school variable
and 4 did not contain enough data. Thus, only
10 studies were considered appropriate for the
meta-analysis. The selection of the studies for
the meta-analysis was conducted separately
by two researchers. The comparison of the
two researchers’ results revealed a 100%
agreement in terms of the inclusion criteria.

Studies’ Characteristics

The number of the participants in the 10
studies included in the meta-analysis was 3792
(2183 first-year students and 1609 last-year
students). The studies included in the meta-
analysis were conducted between 2006 and
2016. All of the studies were in Turkish, and
90% of them were articles. While the California
Critical Thinking Disposition Inventory was

Records idefied through
database searching
(n=258)

Not fully accessible
excluded (n=9)

\ 4

Full-text articles
(n=249)

Duplicate studies
removed (n=72)

A 4
Studies after duplicates
removed (n=167)

Not carried out with
students (n=132)

\ 4
Studies after not carried
out with students
removed (n=35)

Not examining class
variable removed
(n=21)

\

Studies examining class
variable (n=14)

I Insufficient (n=4) |

v
Studies included in the
meta-analysis (n=10)

Figure 1. The flow chart of the inclusion process
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used in nine studies, the Watson-Glaser Critical
Thinking Appraisal Scale was used in one study.

Quality Assessment

According to the quality assessment tool,
the quality scores of the studies included in
the meta-analysis ranged from 7 to 9. Of the
10 studies, 2 received 9 points, 6 received 8
points, and 2 received 7 points. Therefore, it
was decided that all the studies were of high
quality.

Homogeneity Tests

Table 1 shows the results of the
homogeneity tests applied to the studies in
the review. The Q value of these studies was
55.686, which suggested that these studies
were heterogeneous when compared with
the chi-square values of the table with a
significance level of 95%. As a result, mean

Table 1. The results of the homogeneity tests

Q af %2 P I2

Critical Thinking 55686 9 16.919 0.000 83.838

Table 2. The effect sizes of the included studies

effect sizes were calculated in accordance
with the random effects model.

Publication Bias

The Classic Fail-Safe N analysis indicated
that the number of the publications required
for the meta-analysis was one. The Tau
coefficient was 0.377 and the p-value
(2-tailed) was 0.128. Because the P value
was greater than 0.05, it was decided that
there was no publication bias in the studies
included in the meta-analysis.

Effect Sizes

The effect sizes of the studies conducted
on nursing students’ critical thinking skills are
given in Table 2. The effect sizes of the studies
ranged from -0.342 to 0.773.

Table 3 presents mean effect sizes of critical
thinking among the first year and the last year
students in accordance with random effects
model. The mean effect size was 0.114 with
a significance level of 95% [CL=0.087-0.440].
There was a statistically significant difference
in favor of the first-year students.

ES SE \' 95% CI YA P
Ozpulat & Sivri, 2014 0.773 0.177 0.031 0.426-1.121 4.361 0.000
Eren-Fidanci et al. 2012 0.718 0.178 0.032 0.369-1.068 4.032 0.000
Cevik, Tekir, Inceler, & Dikoglu, 2014 0.090 0.149 0.022 -0.203-0.383 0.601 0.548
Sengul, 2010 -0.241 0.103 0.011 -0.443-0.039 -2.336 0.019
Senturan, 2008 0.036 0.045 0.002 -0.052-0.123 0.806 0.402
Ozturk & Ulusoy, 2008 -0.162 0.156 0.024 -0.469-0.145 -1.035 0.300
Kanbay et al. 2013 -0.235 0.184 0.034 -0.596-0.127 -1272 0.203
Zaybak & Khorshid, 2006 -0.342 0.150 0.022 -0.635-0.049 -2.289 0.022
Erdem et al. 2013 0.514 0.204 0.042 0.115-0.914 2.522 0.012
Bilgi¢ & Kurtulus Tosun, 2016 0.176 0.161 0.026 -0.139-0.492 1.096 0.273

ES: effect size; SE: standard error; V: variance
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Table 3. The mean effect sizes and mean values according to random effects model

k n ES SE v 95% CI z P
Critical Thinking 10 3664 0.114 0.102 0010  0.087-0.440 1111 0.267
k = Number of studies ES: effect size; SE: standard error; V: variance

DISCUSSION second year to the graduation year and found

Critical thinking is one of the important
outputs of nursing education (Kim et al,
2014; Yidinm, 2010). The inadequacy of
critical thinking skills can affect the quality,
efficiency and competence of the nursing
service, professionalism and autonomy of
the profession negatively (Bapodlu et al,
2011; Durmus-Iskender, & Karadag, 2015). It is
necessary for the nurse to use critical thinking
skills in order to be able to provide quality
care in the clinic, to use hand skills, to provide
autonomy, to maintain professionalism, to plan
patient care and management (Kucukguclu &
Kanbay, 2011). It is clear that critical thinking
is one of the basic skills for nursing. For this
reason, it is important to determine changes in
the critical thinking level of nursing students.
In this present study, the effect of nursing
education on students’ critical thinking
development in Turkey was investigated by
using the meta-analysis method.

Our study results revealed that nursing
educationhad anegligible effectonthe students’
critical thinking skills in Turkey. Many studies
conducted in Turkey and in other countries
have supported this finding. In Kaya, Senyuva, &
Bodur's study (2016), no statistically significant
difference was determined between the critical
thinking levels of the students measured at the
beginning and end of the academic year. In
Cevik et al's (2014), and Senturan and Alpar's
(2008) studies, the difference between the
critical thinking scores of nursing students
from different grades were not statistically
significant. Maynard (1996) investigated critical
thinking skills of nursing students from the

no improvement in their critical thinking skills.
Azizi-Fini, Hajibagheri & Adib-Hajbaghery,
(2015) examined the changes in the critical
thinking skills of nursing students in Iran. In
their study, they determined no difference
between the mean critical thinking scores
of freshmen and senior nursing students.
In a study conducted by Kim, Moon, Kim,
Kim, Lee, (2014) in Korea, the critical thinking
disposition score by year at school increased
until the junior year, but declined in the senior
year. A study conducted in Canada showed
no increase across the four years (Profetto-
McGrath, 2003).

Among the important factors in providing
students with critical thinking are trainers’
critical thinking skills and experiences,
education techniques wused, preference
of multiple choice questions in evaluation
activities, lack of activities requiring analysis,
synthesis and evaluation skills, and the number
of students in a classroom (Akca & Tasci, 2009;
Azizi-Fini et al, 2015; Kim & Choi, 2014).
The inadequacy of the nursing education
in developing the critical thinking skills of
nursing students in Turkey is thought to be
the result of such problems as the teaching
staff shortage and inadequate training and
implementation environment caused by
the uncontrolled increase in the number
of nursing schools and student quotas per
school in the last two decades in Turkey. The
investigation of the nursing schools where
the studies included in the meta-analysis
were conducted revealed that the lecture
approach which is characterized by teachers’
verbally transmitting information directly to
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large groups of learners was still used and
the teaching staff taught large student groups
both in the classroom and in practice in these
schools, which supports our view.

Research limitations

When the study results are interpreted,
some limitations should be considered. This
current study focuses on studies on the critical
thinking skills of nursing students in Turkey.
Therefore, it is not possible to generalize the
results to all nursing education environments.
Due to the lack of longitudinal studies
investigating critical thinking skills of students,
the meta-analysis data were obtained from
cross-sectional studies. In the present study,
critical thinking skills of nursing students were
investigated in terms of “the year at school”
variable. Therefore, it will be useful to conduct
meta-analyzes in which the effects of different
variables (learning environment characteristics,
family characteristics, academic achievement,
etc.) on students’ critical thinking skills are
investigated.

CONCLUSION

The results of the analysis revealed that
nursing education in Turkey is inadequate
for the improvement of students’ critical
thinking skills. Although the results of our
study are not positive, they are of importance
for nursing school administrators, academics
and policy makers, because they indicate that
nursing education needs revision. It should be
recognized that the development of critical
thinking could only be possible through the
implementation of curricula and the provision
of educational environments that support

critical thinking. This may be possible only
through the use of educational strategies that
provide active participation of learners, such
as group discussions, case studies, simulations,
clinical reports, etc., which aim at producing
knowledge and using knowledge instead of
memorizing based learning.

Finally, It will be wuseful for nursing
administrators and academicians to evaluate
nursing education in terms of factors
adversely affecting students’ critical thinking
skills, to apply strategies that increase the
critical thinking tendency and to observe the
effectiveness of these applications. Inclusion
of international literature in studies to be
conducted in the future will contribute to the
generalizability of the results and will make
it possible to understand cultural differences.
In addition, there is a need to examine the
effectiveness of initiatives aimed at improving
students’ critical thinking skills through meta-
analysis.
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