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To date, researchers have frequently investigated students’ attitudes toward courses 
supported by problem-based learning. There are several studies with different results in 
the literature. It is necessary to combine and interpret the findings of these studies 
through a meta-analysis method. This method aims to combine different results of similar 
and independent studies through statistical techniques. Research findings of 47 studies 
that meet the criteria for meta-analysis are included in the meta-analysis of the study to 
determine the effects of problem-based learning on students’ attitudes as compared to 
traditional teaching. Also, some mediator variables are as follows: the status of a study, 
application time, education levels, scientific field of application, and sample size. As a 
result of the analysis, it has been found that problem-based learning has a low positive 
effect on students’ attitudes. It means that problem-based learning is effective in helping 
students gain a positive attitude toward courses.  
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INTRODUCTION  

In education systems, it has long been considered that students have different 
learning capacities and skills. Students who learn easily were regarded as having the 
skills to learn, and those who have difficulties with learning were believed to have no 
such learning skills or be unintelligent. This situation has begun to change in the late 
20th century, and theories have been proposed claiming that all students without 
learning difficulties or mental health problems have the capacity to learn all new 
behaviors taught in schools (Fidan, 1996). In these theories or models, it has been 
emphasized that teaching–learning processes should be regulated in such a manner 
to cover cognitive, affective, and psychomotor properties of students as a whole 
(Bloom, 1956). The cognitive domain (where mental skills of students are developed), 
the affective domain (where dimensions such as interests, attitudes, motivations, 
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concerns, consciousness, personality, and standard 
of judgments of students are developed), and the 
psychomotor domain (where all psychomotor skills 
are developed) are complementary parts. In this 
regard, all these teaching–learning activities should 
be planned and applied in accordance with the 
development of such domains (Demirel, 1999; 
Gömleksiz, 2003). In this context, when a 
convenient environment is created for teaching–
learning, everyone can participate in the learning 
process according to his or her individual speed of 
learning. Every person can learn everything taught 
in school, at home, etc.; there is no individual, even 
a child, without learning skills (Bloom, 1956). 
However, it appears that applications used in the 
education system neglect affective dimensions in 
comparison to cognitive and psychomotor 
dimensions (Gömleksiz, 2003; Özmen, 1999). Yet, 
an individual does not learn only at the moment of 
study. Permanent attitudes, admirations, and 
discontents are caused by additional learning, and 
this is as important as learning in school, perhaps 
even more important because these attitudes affect 
an individual’s life in the long term. 

Attitude is defined as tendencies of feelings and 
behaviors toward objects or subjects that include 
psychological values; they indirectly exist in an 
individual’s life and stem from an individual’s 
observable behaviors (Ilgaz, 2006; Tolan, 1985). In 
the teaching–learning process, a positive attitude 
toward courses is regarded as an important feature 
of the affective domain, and students should adopt 
this attitude. For example, students who have just 
started attending school have no direct experience 
about schools and learning in schools. Therefore, in 
the first phases of the teaching–learning process, 
they do not have a positive or negative attitude 
toward schools. Nevertheless, if a child has a 
perception of success in a school in the early years and if he establishes generally 
positive relationships with teachers or other students, his attitude toward the school 
will be positive. Conversely, if a child fails his or her courses in the first year, then she 
might have a negative attitude toward a school. Bloom (1956) indicated that such 
children have negative attitudes toward school, and they perceive school as a bad 
place. Thus, the significance of attitudes toward schools on student achievement has 
been studied. 

As the effects on achievement of students’ attitudes toward courses has been 
verified, the application of different teaching–learning approaches has become a 
significant area of study in the literature, in terms of whether these approaches 
positively affect students’ attitudes. Problem-based learning (PBL) is one such 
approach and emphasizes the significance of affective properties of students as well 
as cognitive and psychomotor properties in order to accomplish student achievement. 
PBL has an integrative structure as it includes cognitive, affective, and psychomotor 
learning in the teaching–learning process (Walton & Matthews, 1989). 

State of the literature 

 In the literature, researchers have frequently 
investigated the effect of problem-based 
learning on students’ attitudes toward 
courses as compared to traditional teaching in 
individual studies. 

 However, there are few studies that have 
combined the findings of individual studies to 
determine the effects of problem-based 
learning on students’ attitudes when 
compared to traditional teaching in studies 
through meta-analysis in the current 
literature. 

 Meta-analysis can combine the statistical 
analysis of the quantitative findings of 
independent and similar studies to determine 
the results clearly. 

Contribution of this paper to the literature 

 The results of this study contribute to the 
literature by providing information about 
problem-based learning classes. 

 This meta-analysis provides current 
information for researchers, teachers, and 
other educators to see the results of the 
findings of the all-related individual studies’ 
findings as a whole. 

 The study includes foreign and domestic 
studies to more broadly obtain a 
comprehensive meta-analysis and a clear 
judgment on the effect of problem-based 
learning on students’ attitudes, with mediator 
variables different from those of related meta-
analysis studies in the literature. 
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The aim of the study is to determine the effects of PBL on students’ attitudes 
toward courses according to traditional teaching. With regards to this, the research 
question is determined as “Do the research findings concerning PBL’s effects on 
student attitude toward courses as compared to traditional teaching have significant 
differences in support of PBL while effect sizes are considered?” In addition, the study 
aims to find out whether the effects of PBL on attitude changes according to the status 
of study, scientific field of the application, education level of students, sample size, and 
application time. In order to answer these main question and sub-questions, the 
method of meta-analysis has been employed. 

Problem-based learning approach 

PBL is a student-oriented approach that requires students to do research, combine 
theory and practice, find practical solutions over a defined problem, and use their 
knowledge and skills (Savery, 2006). Similarly, Barrows (2002) explains PBL as an 
approach that allows students to gain effective skills for problem-solving through 
different research and experiences in the education field and to accumulate 
knowledge through learning, team work, different subjects and disciplines. Edens 
(2000) emphasizes that the PBL approach teaches students how to think and it 
encourages them to do research. In addition, Johnstone and Biggs (1998) indicate that 
PBL is a student-oriented approach; it gives problem solving skills to students in 
addition to teaching basic knowledge consisting of real situations. 

In PBL, students do not only learn the subject, but they acquire skills of 
transferring the knowledge, taking responsibility for their own learning and life-long 
learning (Tseng, Chiang & Hsu, 2008). Thus, according to Arends (1998), the purpose 
of this approach is, after significant research by students, to reach the very essence of 
the subject and therefore gain knowledge for the long term and transfer it to different 
fields. In addition to these skills, students develop their thinking capacities, acquire 
skills of communication, and create a team and work with it (Mierson & Parikh, 2000). 
Kaptan and Korkmaz (2001) emphasize the effect of PBL on attitudes, such as learning 
interests and curiosity. It has been indicated that PBL is effective in terms of 
developing students’ affective properties, such as attitude toward courses, desire and 
motivation, making knowledge permanent, and acquiring skills like problem solving, 
gathering knowledge, and doing research (Kaufman & Mann, 1997; Sifoğlu, 2007). 

PBL, which is regarded as an active learning approach, plays a significant role in 
increasing students’ level of interest and achievement (Delisle, 1997). PBL 
applications teach students how to work as a team (Uden, 2006) and help to 
determine high-level cognitive skills such as analysis, synthesis, and assessment, 
which are necessary for problem solving in the process. It also contributes to the 
development of skills like thinking and establishing cause–effect relationships 
(House, 2000; Saban, 2004). This approach, which allows students to work actively as 
teams on a predefined problem, provides opportunities for students to develop their 
critical thinking skills (Hastings, 2003). PBL’s application in the teaching–learning 
process helps students to understand and interpret knowledge deeply, to configure 
knowledge, to achieve internal motivations, and to become rational individuals 
(Beringer, 2007; Dooley, 1997; Duch, Groh & Alen, 2001; Hmelo-Silver, 2004). 

PBL was introduced at the end of the 1960s by McMaster University Medical 
School in Canada, as a teaching and learning approach, and was included in the 
literature. In the 1970s, it was applied in several medical schools. The number of 
schools that adapted PBL increases every year. Applications in the field of medicine 
are followed by applications in several disciplines and fields such as social sciences, 
engineering, architecture, management, law, economics, administration, 
mathematics, natural sciences, agriculture etc. PBL application is established in 
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schools and its importance in the teaching–learning process has been considered 
(Schwarts, Mennin & Webb, 2001). 

Research focus 

From the 20th century to today, PBL has never lost its importance in the teaching–
learning process. Several recent studies continuously investigated PBL’s effects on 
student performance (achievement and skills), student and teacher satisfaction and 
student attitude toward courses (Albanese & Mitchell, 1993; Leary, 2012; Walker & 
Leary, 2009). Today, the rise of PBL continues, and this trend encourages researchers 
to undertake studies for determining the effectiveness of this approach. Due to an 
increasing recognition of the importance of affective domain, several independent 
studies have investigated PBL’s effects on students’ attitudes toward courses 
(Altunçekiç, 2010; Çelik, Eroğlu & Selvi, 2012; Günhan & Başer, 2008; Kuşdemir, 
2010). However, different conclusions have been reached from these studies. In some 
studies, scholars argue that PBL has positive effects on attitude (Abdullah & Tarmizi, 
2010; Marum, 2009; Tandoğan, 2006; Tavukçu, 2006), whereas some identified that 
PBL has no effects or negative effects (Koçakoğlu, 2008; Özdil, 2011; Reynolds & 
Hancock, 2010; Sevening & Baron, 2003). Different findings of these studies prevent 
a clear conclusion about the subject. Therefore, it might be said it needs a meta-
analysis, which covers all independent studies on the above-mentioned subject and 
gives more generalizable and clear findings in comparison to individual studies (Cook 
et al., 1992). 

In the literature, it has been found that meta-analysis studies investigating PBL’s 
effects on student attitude toward courses as compared to traditional teaching have 
been mostly done in the field of health sciences, have included very few Turkish 
sources, and are not up to date (Colliver, 2000; Lewis & Tamblyn, 1987; Strobel & 
Barneveld, 2009). For instance, Leary’s meta-analysis study compares traditional 
lecturing approach and PBL’s effectiveness that is supported by self-regulative 
learning strategies (Leary, 2012). Leary found that PBL is effective in providing 
individual freedom during learning, so that students might develop learning abilities 
on their own. Leary also emphasized that PBL is effective on students in terms of 
development of their learning and affective skills. 

When looking at related meta-analysis studies conducted in Turkey, it has been 
seen that these studies in particular have included a few studies conducted in foreign 
countries (Batdı, 2014; Üstün, 2012). In Üstün’s (2012) doctoral thesis work (to 
determine the effect of PBL on students’ attitudes in science classes (biology, physics, 
chemistry etc.) when compared to traditional teaching), at total of 23 studies, of which 
20 were domestic (conducted in Turkey) and three were from abroad, were included 
in their meta-analysis. Batdı (2014) included the studies comparing PBL and 
traditional teaching in terms of students’ attitudes toward courses in 2006–2013; 
however, foreign sources are omitted. Only 25 studies conducted in Turkey, mainly 
thesis works, are included in the study’s meta-analysis. However, analyzing only 
unpublished works’ findings, such as master's and doctoral theses in meta-analysis 
can be caused by a publication bias problem (Borenstein, Hedges, Higgins & 
Rothstein, 2009). The resistance of the meta-analysis versus the publication bias 
should have been calculated in Batdı’s study (2014) to prove the validity of his meta-
analysis.  

As a result, in the present study, it has been expected that the meta-analysis, which 
aims to assess the impact of PBL on students’ attitudes toward courses as compared 
to traditional teaching in different scientific fields (generally in science, mathematics, 
and social sciences) and includes foreign and domestic studies, provides a more 
comprehensive meta-analysis and a clear judgment on PBL’s effect on students’ 
attitudes. 
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METHODOLOGY 

Method of the study 

In this study, the meta-analysis method was employed. This method aims to 
combine statistical analysis of the quantitative finding of independent and similar 
studies and the results of the studies in a coherent and consistent way (Cohen, 1988). 
In a single experiment, raw data generally consist of the individual answers of the 
participants, whereas in meta-analysis raw data consist of the results of separate 
experiments (Radin & Ferrari, 1991). Therefore, meta-analysis is defined as statistical 
analyses that are used for combining, synthesizing, and interpreting experimental 
findings of independent studies (Wolf, 1986). Through this method, the findings of 
the studies are converted into a common measurement unit and compared; so their 
effect sizes are calculated by statistics (Rudy, 2001). 

Meta-analysis aims to combine several analyzed results of individual studies and 
therefore, to obtain more generalizable knowledge of the subject (Glass, 1976; Hedges 
& Olkin, 1985). This method offers qualitative techniques to combine research 
findings of several types such as experimental studies, semi-experimental studies, 
and regression analyses; through the combination of results, researchers can reach 
common conclusions (Abramson, 1994; Sağlam & Yüksel, 2007). Meta-analysis can be 
employed for the results of experimental studies and qualitative data-oriented 
descriptive studies; however, in some types of studies meta-analysis cannot be 
conducted. Among these are theoretical studies, case studies, and ethical studies. In 
addition, a meta-analysis method can be used for re-analyzing statistical results given 
on research reports (Wilson, Lipsey & Derzon, 2003). 

The meta-analysis method has been criticized for its weak points: it might contain 
biased studies; it can neglect negative results as mostly positive results are published; 
and it tries to combine heterogeneous data. Meta-analysis studies might be deficient 
in terms of the number of studies included in meta-analysis to achieve the true effect 
size level; or only meaningful results might be included. In addition, it would be more 
difficult to reach unpublished studies, and researchers may have to include more 
published studies in their meta-analysis. Because of a high probability of getting 
significant results from published studies, a criticism had been broached that meta-
analysis studies might be included biased studies. This criticism is called “publication 
bias” and it needs to be proven that meta-analysis studies do not include any biased 
studies (Borenstein et al., 2009). However, these criticisms might stem from mostly 
methodologically ill-executed meta-analysis studies. Such critics can be refuted 
through detailed explanations concerning how the analysis has been conducted 
during meta-analysis and through verification of independent analysts. Also, all 
studies (not only studies that reached significant findings) should be considered in 
the analysis. In this way, prejudgments of meta-analysis can be prevented. A good 
meta-analysis also covers unpublished works (De Coster, 2004; Radin & Ferrari, 
1991). In addition, the probability of overgeneralization in meta-analysis is not more 
than in other types of survey (De Coster, 2004). Glass, McGaw, and Smith (1981) claim 
that criticisms concerning heterogeneity can be overcome through coding of 
independent variables of meta-analyzed studies. For example, independent variables 
of studies such as gender of subjects or different applied techniques can be coded and 
analyzed, so that their connection with meta-analysis results can be understood. In 
this context, a pattern meticulously investigating the source of heterogeneity between 
meta-analyzed studies is regarded an effective way to check validity and credibility of 
a meta-analysis study (Ergene, 1999). Consequently, a well-executed meta-analysis 
study counterpoises these critics. 
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Effect size 

The basic unit of meta-analysis studies is the effect size. Pigott (2012) talks about 
three basic types of effect size: (i) The standardized mean difference; (ii) The 
correlation coefficient; (iii) The log odds ratio.  

If the same scale is used in all meta-analyzed studies, non-standardized raw mean 
difference can be used as effect size. However, like in this study, if different scales are 
used in studies in order to reach findings, effect sizes of each study should be 
standardized. In this case, standardized mean difference is used for effect size (d or g) 
(Pigott, 2012). In small samples, there is a tendency to show d’s accurate value more 
than usual. This situation causes d to be biased. In order to eliminate this bias and 
make standardized mean difference neutral, d should be converted into Hedges g. 
This transformation operation is formulated as g = c × d = c(d). Standardized mean 
difference effect size (d) can be achieved through this formula (Pigott, 2012): 

d = c(d).[(X – Y)/Sp²] 
Sp² = (nx – 1)sx2 + (ny – 1)sy²/(nx – 1) + (ny – 1) 
c(d) = g = 1 – [3/(4(nx + ny) – 9)] 
Vd = [nx + ny/nxny] + [d2/2(nx + ny)] 
SEd = √Vd 
In this formula, X and Y refer to the mean differences of two groups, Sx and Sy refer 

to their standard deviation, Sp refer to pooled standard deviation in groups, and nx 
and ny refer to sample sizes of the groups. (Vd) formula is developed to determine d’s 
variance and c(d) formula is developed to eliminate a bias-oriented small sample size. 
Standard error (SEd) of the standardized mean difference is the mean square of d’s 
variance. 

In general, standardized mean difference is determined by dividing difference 
between two groups’ mean difference by total standard deviation (Durlak, 1995). If 
these two groups are formed by the researcher as experiment and control groups, this 
comparative analysis is called treatment effectiveness meta-analysis; if it is a natural 
classification (e.g., male and female groups), it is called group differences meta-
analysis (Durlak, 1995). 

In addition to standardized mean difference effect size, if studies report 
correlation data, then correlation coefficients are generally used as effect sizes in 
meta-analysis studies (Borenstein, Hedges, Higgins & Rothstein, 2013). Also, log odds 
ratio, which is calculated to compare assumption ratios of two groups, is used as effect 
size in meta-analysis studies (Pigott, 2012). 

While the interpretation of calculated effect size is considered, according to Cohen 
(1988) if the study’s effect size value is (i) 0.20 and less, then there is a low-level effect, 
(ii) between 0.20 and 0.80, then there is a medium-level effect; (iii) 0.80 and over, 
then there is high-level effect. In this meta-analysis study, Cohen’s classification has 
been used to interpret effect size values. 

Types of meta-analysis model 

After calculation of meta-analyzed studies’ effect size, these values are combined 
in accordance with the convenient meta-analysis model. In meta-analysis studies, two 
meta-analysis models are commonly used: fixed effects model and random effects 
model. According to Wolf (1986), if effect sizes of a series of independent studies are 
statistically significant (homogenous), then these studies test the same hypothesis. In 
this case, a fixed effects model should be selected for meta-analysis. Fixed effects 
model is based on the assumption that real effect size is shared by all meta-analyzed 
studies and that factors that can chance effect size are same in all studies (Borenstein 
et al., 2013). However, effect sizes of independent studies are heterogeneous so 
random effects models should be preferred in meta-analysis study. In the random 
effects model, the real effect size of all studies is assumed different—in other words, 
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heterogeneous (Field, 2001). For example, let us assume that in the field of health 
sciences a researcher investigates the effects of a medicine on patients. It is likely that 
experiments include the same measurement scale and that they are applied in the 
same conditions. Therefore, it is possible that the effect sizes of these studies after 
meta-analysis are close, and this situation shows that effect sizes of these studies are 
homogenously distributed (fixed effects model). Conversely, in the field of social 
sciences, even with independent studies analyzing the same subject—in terms of 
many perspectives such as measurement scale, sample group, and executors of the 
experiment etc.—it is unlikely that the effect sizes of the studies are close. This 
situation shows that effect sizes of these studies are heterogeneously distributed 
(random effects model). In meta-analysis studies, meta-analysis models are selected 
according to the homogenous or heterogeneous distribution. According to 
heterogeneity tests of the study, a statistically significant difference among effect 
sizes of studies included in meta-analysis has been found. In other words, these values 
are heterogeneously distributed. Therefore, in this study random effects model has 
been used in order to calculate effect size. 

Steps of meta-analysis 

In the study, the steps of meta-analysis application have been followed, so the 
following process has been applied. (i) First of all, the research question of the study 
has been determined. (ii) After finalizing the research question, a compressive 
literature review has been launched and sufficient sources have been accessed in 
domestic and foreign studies for meta-analysis. (iii) The meet criteria for meta-
analysis of the study have been specified: the purpose of the study is determined as 
clearly finding out PBL’s effect on students’ attitudes toward courses when compared 
to traditional teaching. The study should have an experimental design with a control 
group. The research report should include statistical information needed to calculate 
the effect size. (iv) Among accessible sources, studies that meet criteria for meta-
analysis have been included in the meta-analysis. (v) The coding forms from the 
previous meta-analysis studies have been examined, and based on findings of studies 
about factors affecting PBL approach, mediator variables have been determined. So, 
the coding form of the present study has been developed. (vi) The studies included in 
the meta-analysis have been coded through the coding form by researchers. (vii) In 
order to calculate the effect size index of the included studies, the treatment 
effectiveness meta-analysis method has been used as a meta-analysis type. In order 
to calculate effect size of these studies, frequency, standard deviation, and arithmetic 
mean values or values derived from test statistics of the research findings have been 
used. (viii) In order to combine effect sizes of the studies, a random effects model, 
which is used when studies are heterogeneous, has been applied. Analyses have been 
made with the help of the CMA (comprehensive meta-analysis) program. (viv) In the 
final stage of the study, research findings obtained after the method applied, have 
been interpreted and turned into a report. 

Data collection 

In the study, meta-analysis application steps were followed, and firstly, the 
research question was determined. Then, in order to determine whether this research 
question was enough for a meta-analysis study, an extensive literature review was 
done. The researcher scanned the available electronic catalogues in the libraries of 
the universities: among which the reference indexes and databases, Science Citation 
Index, Social Science Citation Index, Arts and Humanities Citation Index, ERIC 
(Educational Resources Information Center), Proquest Digital Dissertations have 
been scanned. Moreover, the Google Scholar search engine and ULAKBIM National 
Combined Catalogue service were consulted. In addition, conference and congress 
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proceedings books were scanned. During electronic scans, expressions such as 
“problem-based learning,” “traditional teaching,” “meta-analysis,” and “the effects of 
problem-based learning on students’ attitudes” and their equivalents in Turkish have 
been written both with and without quotations. The references of the studies have 
been also examined and through this method new sources have been accessed. In this 
purpose, the study included master’s theses, doctorate theses undertaken in Turkey 
and foreign countries, articles published in domestic and international scientific 
journals, articles that were obtained from international databases, and conference 
proceedings. 

After an extensive literature review, 98 studies, which fit the aim of the study, were 
identified. Some of these studies, which do not fit the meet criteria of meta-analysis of 
the study, were eliminated. A study is not included in meta-analysis if it is not in the 
scope of research or it lacks necessary statistical data for meta-analysis (Wilson et al., 
2003). Consequently, the research findings of 47 studies were used in the meta-
analysis. The distribution of meta-analyzed studies with regard to years were 
identified between 1997 and 2015. Most studies were done in 2007 (7 studies), 2008 
(5 studies), 2009 (6 studies), and 2010 (7 studies). For the following years, a decrease 
in number of related studies was found (in years 2011, 2 studies; 2012, 5 studies; 
2013, 4 studies; 2014, 1 study; 2015, for first five months, no study). All of the studies 
included in the meta-analysis had an experimental design with control groups and 
aimed to determine the effect of PBL on students’ attitudes toward courses when 
compared to traditional teaching. A PBL approach was applied in experimental 
groups of the studies. In control groups, traditional teaching was performed. In these 
studies, traditional learning approach was defined as a lecture-based, teacher-
oriented approach in which students take notes as listeners. 

Validity and reliability study of the coding process 

Coding form is used to convert information to numerical data via coding during the 
coding process of the meta-analysis. This information includes; publication year, 
publication status, education level of the group, application time, sample size, and 
subject field. 

In order to obtain reliability of the coding process, three specialist educational 
sciences researchers were employed, and coded 10 randomly selected studies among 
the meta-analyzed studies. After coding, they found reliability coefficients between 
raters of 0.91. This value indicated that the coding process is reliable (Ergene, 1999; 
Leary, 2012). 

Data analysis 

In this study, each meta-analyzed study’s effect size values and combined effect 
size were calculated with the assistance of Comprehensive Meta-Analysis (CMA) 
Software v2.0. The CMA software calculates effect size by using reported findings of 
the studies that are included in meta-analysis. In order to determine whether each 
study tests the same hypothesis or not, a heterogeneity test was done with the help of 
the CMA software. A heterogeneity test is used in order to determine if there is a 
significant difference among effect sizes of studies included in a meta-analysis. 
According to the heterogeneity test, the significant difference among effect sizes of 
studies in meta-analysis meant that the distribution of effect sizes is not similar, it is 
heterogeneity. Moreover, it was specified whether there was a significant difference 
among the effect sizes of studies included in the meta-analysis according to the 
mediator variables by the heterogeneity tests. 

In order to reveal the publication bias of the study, the heterogeneity test, funnel 
graphic, and Begg and Mazumdar rank correlation test were used. The resistance of 
the meta-analysis study versus the publication bias was also calculated with Classic 
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Fail-Safe N analysis. In addition, data input of the coding form was done through the 
Microsoft Excel 2007 software. 

RESULTS 

Research findings concerning the first sub-question of the study 

In the study, in order to answer the sub-question “What are the effects of PBL on 
student attitude toward courses when compared to traditional teaching?” effect sizes 
of 47 meta-analyzed studies were calculated. Table 1 indicates heterogeneous 
distribution values, average effect size, and confidence intervals of these studies in 
accordance with the effect model. 

In the study, a heterogeneity test was applied to determine the meta-analysis 
model of the study. The heterogeneity test results (Q = 235.45; p < 0.05) showed that 
effect size distribution was heterogeneous and indicated that the meta-analysis 
model of the study fitted to the random effects model. According to the random effects 
model, the 95% confidence interval’s limit superior was 0.60, and its limit inferior 
was 0.28. Average value of effect sizes was calculated at 0.44. These findings were 
interpreted in the light of Cohen’s (1988) framework and it was found that PBL had 
positive effects in terms of increasing students’ attitudes toward courses as compared 
to traditional teaching, but this effect is low-level. Forest graph showing the 
distribution of effect sizes of the studies included in the meta-analysis has been also 
shown in Figure 1. 

As seen in Table 1 and Figure 1, in order to verify that PBL’s effects on student 
attitude toward courses is low (g = 0.44), Classic Fail-Safe N analysis was applied. The 
results of this analysis are given in Table 2. 

According to Classic Fail-Safe N analysis given on Table 2, it has been determined 
that the meta-analysis was valid and resistant versus the publication bias. 1508 more 
studies are needed to invalidate results of the meta-analysis study (p<0.05). 

Research findings concerning the second sub-question of the study 

The results of the analysis concerning the sub-question “Is there a significant 
difference between effect sizes of published and unpublished studies which included 
in the meta-analysis?” are presented in Table 3. 

This meta-analysis covers eight doctorate theses, 18 master’s theses, and 21 
articles published in peer-reviewed journals, which investigated PBL’s effects on 
student attitude toward courses when compared to traditional teaching. As seen in 
Table 3, the average effect size (Hedges’s g) of the published studies was 0.42 in 
accordance with the random effects model. Moreover, this value was found to be 0.45 
for unpublished studies. According to the result of the heterogeneity test, no 
significant difference was specified between effect sizes of published and unpublished 
studies (Q = 0.03; p > 0.05). In this case, it can be said that there was no publication 
bias in the meta-analysis. In addition to publication bias analysis, funnel graphic was 
formed on Figure 2, to give addition information about the matter. 

Figure 2 shows distribution of the studies that are included in the meta-analysis. 
Symmetrical distribution on the graphic verifies that there was no publication bias in 

Table 1. Average effect size and maximum and minimum values of confidence interval 

Model N Hedges's g 95% Confidence Interval Q-between classes 
effect 

P 

Lower Upper   
Fixed Effects Model 47 0.37 0.30 0.43 235.45 0.00 
Random Effects Model 47 0.44 0.28 0.60   
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meta-analyzed studies on behalf of PBL. In situations when there is publication bias, 
asymmetrical and skew distribution is expected on the graphic (Üstün & Eryılmaz, 
2014). In addition to the funnel graphic, a Begg and Mazumdar rank correlation test 
was employed. This test indicated that the study’s sample was not statistically biased. 
Results of the analysis obtained from the test are presented in Table 4. 

According to these findings, they once more prove that meta-analyzed studies are 
not biased (tau = 0.18, p > 0.05). 

 

 

Figure 1. Forest graph showing the distribution of effect sizes of the studies included in the meta-analysis  

 

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Abdullah, N.I., Tarmizi, R.A. & Abu, R. (2010) 0,170 0,272 0,074 -0,364 0,704 0,625 0,532

Akýnoglu, O. & Tandoðan, R.O. (2007) 0,652 0,286 0,082 0,092 1,213 2,281 0,023

Aydogdu, C. (2012) 0,980 0,215 0,046 0,560 1,401 4,568 0,000

Bayrak, R. (2007) 0,980 0,230 0,053 0,528 1,432 4,253 0,000

Bayram, A. (2010) 0,301 0,251 0,063 -0,192 0,793 1,195 0,232

Benli, E. (2010) 0,021 0,243 0,059 -0,456 0,498 0,087 0,931

Carll-Williamson, M.P. (2003) 0,128 0,202 0,041 -0,269 0,525 0,632 0,527

Cakýr, T. (2007) 0,673 0,312 0,097 0,062 1,284 2,160 0,031

Celik, E., Eroglu, B. & Selvi, M. (2012) -0,237 0,304 0,092 -0,833 0,359 -0,780 0,435

Ciftçi, S., Meydan, A. & Ektem, I.S. (2008) 0,636 0,318 0,101 0,012 1,259 1,999 0,046

Demirel, M. & Turan, M. (2010) 0,864 0,318 0,101 0,240 1,488 2,713 0,007

Deveci, H. (2002) 1,412 0,325 0,106 0,775 2,049 4,344 0,000

Diggs, L. (1997) 0,622 0,201 0,041 0,227 1,016 3,088 0,002

Gogus, R. (2013) 0,662 0,272 0,074 0,130 1,195 2,437 0,015

Gulsecen, S. & Kubat, A. (2006) -0,286 0,231 0,053 -0,738 0,166 -1,239 0,215

Gunes, C. (2006) 0,197 0,279 0,078 -0,350 0,744 0,705 0,481

Gunhan, B. & Baser, N. (2008) 0,260 0,291 0,085 -0,311 0,831 0,891 0,373

Hwang, S.Y. & Kim, J.M. (2005) 0,387 0,237 0,056 -0,077 0,852 1,634 0,102

Ince-Aka, E. (2012) 0,547 0,223 0,050 0,110 0,984 2,455 0,014

Iseri-Gokmen, S. (2008) -0,030 0,255 0,065 -0,530 0,470 -0,118 0,906

Karaoz, M.P. (2008) 0,383 0,309 0,096 -0,223 0,989 1,238 0,216

Kazemi, F. & Ghoraishi, M. (2012) 0,190 0,218 0,048 -0,237 0,617 0,871 0,384

Kocak, M. & Unlu, M. (2013) 1,940 0,378 0,143 1,199 2,682 5,129 0,000

Kocakoglu, M (2008) -0,458 0,184 0,034 -0,819 -0,097 -2,484 0,013

Kusdemir, M., Ay, Y. & Tüysüz, C. (2013) 1,208 0,298 0,089 0,624 1,792 4,057 0,000

Marum, T. (2009) 0,597 0,358 0,128 -0,105 1,299 1,666 0,096

Moralar, A. (2012) 0,482 0,333 0,111 -0,170 1,135 1,449 0,147

Ozdil, G. (2011) -0,166 0,287 0,083 -0,729 0,397 -0,577 0,564

Ozgen, K. (2007) 0,659 0,319 0,101 0,035 1,284 2,069 0,039

Ozsarý, T. (2009) 0,773 0,295 0,087 0,196 1,351 2,624 0,009

Penjvini, S. & Shahsawari, S. (2013) 1,763 0,429 0,184 0,922 2,604 4,110 0,000

Rajab, A.M. (2007) 0,732 0,247 0,061 0,248 1,216 2,964 0,003

Reynolds, J.M. & Hancock, D.R. (2010) -1,508 0,362 0,131 -2,217 -0,799 -4,169 0,000

Sahin, M. & Yorek, N. (2009) -0,001 0,127 0,016 -0,249 0,247 -0,006 0,996

Salgam, E. (2009) 0,022 0,230 0,053 -0,429 0,473 0,095 0,924

Selcuk-Sezgin, G. (2010) 0,851 0,405 0,164 0,056 1,646 2,099 0,036

Serin, G. (2009) 0,269 0,100 0,010 0,073 0,465 2,690 0,007

Sevening, D. & Baron, M. (2003) -1,355 0,373 0,139 -2,086 -0,624 -3,633 0,000

Senocak, E., Taskesenligil, Y. & Sozbilir, M. (2007) 0,490 0,200 0,040 0,098 0,882 2,450 0,014

Tasoglu, A.K. (2009) 0,186 0,290 0,084 -0,384 0,755 0,640 0,522

Tavukcu, K. (2006) 0,718 0,230 0,053 0,267 1,169 3,120 0,002

Tozo, A.T. (2011) 0,598 0,242 0,058 0,124 1,072 2,475 0,013

Tuysuz, C., Tatar, E. & Kusdemir, M. (2010) 2,329 0,357 0,127 1,630 3,028 6,529 0,000

Uslu, G. (2006) 1,082 0,333 0,111 0,430 1,734 3,251 0,001

Uygun, N. & Tertemiz, N. (2014) 0,219 0,256 0,065 -0,282 0,720 0,856 0,392

Visser, Y. (2002) -0,272 0,253 0,064 -0,767 0,223 -1,076 0,282

Yurd, M. (2007) 1,044 0,213 0,045 0,627 1,461 4,904 0,000

0,444 0,083 0,007 0,282 0,605 5,374 0,000

-4,00 -2,00 0,00 2,00 4,00

Favours A Favours B

Meta Analysis
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Research findings concerning the third sub-question of the study 

In order to reach research findings concerning the sub-question “Is there a 
significant difference between effect sizes of studies according to their sample sizes 
?,” an analysis has been made. The results of this analysis are given in Table 5. 

Sample sizes of PBL applications of meta-analyzed studies were examined. 
Accordingly, minimum sample size groups included 12 individuals, and the maximum 
sample size groups contained 100 individuals. Frequency distributions of studies 
concerning their sample size were considered in classification. As seen in Table 5, the 
average effect size of experiment groups with 12–22 persons was 0.45. This value was 
calculated at 0.52 for groups consisting of 23–33 persons, 0.43 for groups consisting 
of 34–44 persons, and 0.34 for groups of more than 45 persons. Heterogeneity test 
results indicated that there was no significant difference between groups in terms of 

Table 2. Classic fail-safe N 

The Resistance of the Meta-Analysis versus Publication Bias  
Z-value 11.27 
p-value 0.00 
Alpha value 0.05 
Alpha value for the Z-value  1.95 
N 47 
p>the number of missing studies for the alpha result 1508 

 
Table 3. Difference of effect sizes according to the publication status (publication bias analysis results) 

Model 
Random Effects 
Model 

N Hedges's g 95% Confidence Interval Heterogeneity test 
Lower Upper Q-value P 

Unpublished 26 0.45 0.29 0.62   
Published 21 0.42 0.10 0.74   
TotalBetween*      0.03 0.85 
* How accurate is the publication status variable in explaining total variance 

 

 
Figure 2. Funnel graphic showing publication bias status in meta-analysed studies  

Table 4. Publication bias status of sampled studies 

Publication Bias  
Kendall's S (P-Q) 205.00 
Kendall's tau 0.18 
Tau for  z-value 1.87 
P 0.06 
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their effect sizes (Q = 0.78, p > 0.05). With regard to this finding, it may be said that 
sample sizes of PBL groups in experimental treatments is not one of the factors 
affecting student attitude. 

Research findings concerning the fourth sub-question of the study 

Table 6 presents the results of the analysis concerning another sub-question of the 
study: “Is there a significant difference between effect sizes of studies according to the 
scientific field.” 

It has been specified that the most studies that determine the effect of PBL on 
students’ attitudes as compared to traditional teaching, have been done in the field of 
science. As indicated in Table 6, effect sizes according to different scientific field in 
terms of random effects models are as follows: science 0.44, mathematics 0.28, and 
social sciences 0.68. A heterogeneity test was applied in order to find whether there 
was a significant difference between effect sizes concerning the scientific fields where 
PBL has been used. As a result, it was determined that there was not a significant 
difference between average effect sizes of the studies in terms of the scientific field of 
the applications (Q = 1.43; p > 0.05). Research findings demonstrated that the 
scientific field where PBL applied is not among the factors affecting students’ attitude. 

Research findings concerning the fifth sub-question of the study 

In the study, results of the analysis done in order to acquire findings concerning 
the question “is there a significant difference between effect sizes of the studies 
according to the education levels of the students where PBL has been applied” are 
presented in Table 7. 

As indicated in Table 7, in accordance with the random effects model, average 
effect size value with regard to student attitude toward courses was found to be 0.73 
for elementary school level, 0.21 for middle school level, 0.69 for high school level, 

Table 5. Effect size differences according to the sample size 

Model 
Random Effects Model 

N Hedges's g %95 Confidence Interval Heterogeneity test 
Lower Upper Q-value P 

12-22 individuals 13 0.45 -0.05 0.96   
23-33 individuals 16 0.52 0.22 0.81   
34-44 individuals 8 0.43 0.19 0.67   
45 and more  10 0.34 0.05 0.62   
Total Between*     0.78 0.85 
* How accurate is the sample size variable in explaining total variance 
 

Table 6. Effect size differences according to the scientific field 

Model 
Random Effects Model 

N Hedges's g %95 Confidence Interval Heterogeneity test 
Lower Upper Q-value p 

Science 31 0.44 0.25 0.63   
Mathematics 10 0.28 -0.01 0.56   
Social Sciences 6 0.68 -0.09 1.46   
Total Between*     1.43 0.48 
* How accurate is the scientific field variable in explaining total variance 

Table 7. Effect size differences according to education levels 

Model 
Random Effects Model 

N Hedges's g %95 Güven Aralığı Heterojenlik testi 
Alt Sınır Üst Sınır Q-değeri P 

Elementary School 5 0.73 0.30 1.15   
Middle School 16 0.21 -0.07 0.50   
High School 13 0.69 0.42 1.09   
Bachelor's Degree 13 0.38 0.20 0.56   
Total Between*     5.86 0.11 
* How accurate is the education level variable in explaining total variance 
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and 0.38 for bachelor’s degree level. A heterogeneity test was been applied in order 
to find whether there was a significant difference between effect sizes of the meta-
analyzed studies according to education level. This test results indicated that there 
was not a significant difference between effect sizes of the studies (Q = 5.86; p > 0.05). 
From the findings, it may be said that the effect of PBL on students’ attitudes toward 
courses when compared to traditional teaching does not vary according to education 
levels. 

Research findings concerning the sixth sub-question of the study 

Table 8 presents the results of the analysis in order to answer another research 
question of the study: “Is there a significant difference between effect sizes of the 
studies with regard to the PBL’s application time?” 

PBL application times of the meta-analyzed studies are examined. Accordingly, it 
was identified that applications lasted for a minimum of 4 hours and a maximum of 
one semester. In studies it was observed that application durations were 4 hours per 
week on average. Classification was made in accordance with applications that lasted 
2 weeks, 4 weeks, 6 weeks, 8 weeks, and more. As seen in Table 8, in accordance with 
the random effects model, effect size was found to be 0.80 for the applications that 
lasted 1–8 hours; 0.55 for applications that lasted 9–16 hours, 0.42 for applications 
that lasted 17–23 hours, 0.24 for applications that lasted 24–32 hours, and 0.41 for 
applications whose duration is over 45 hours. A heterogeneity test was been applied 
in order to find whether there was a significant difference between effect sizes of the 
meta-analyzed studies according to application time per hour. The test results show 
that there was no significant difference between effect sizes of the studies (Q = 2.55; 
p > 0.05). Accordingly, the effects of PBL on attitude as compared to traditional 
teaching did not change according to application time, long or short. 

DISCUSSION AND CONCLUSIONS 

From past to present, the effects of PBL on student attitude toward courses when 
compared to traditional teaching were analyzed by several different researchers 
(Abdullah & Tarmizi, 2010; Günhan & Başer, 2008; Marum, 2009; Reynolds & 
Hancock, 2010; Tandoğan, 2006). According to the results of these studies, generally 
students had positive attitudes toward PBL, and consequently, their interests toward 
courses and their attendance rates increase in PBL classes (Alper, Öztürk & Akyol, 
2014). However, in the literature, as well as some studies which argue that PBL has a 
positive effect (Diggs, 1997; Kuşdemir, 2013; Yurd, 2007); some argue that PBL has a 
negative effect or no effect positively or negatively on students’ attitudes as compared 
to traditional teaching (Özdil, 2011; Reynolds & Hancock, 2010). So, it seems that 
individual studies investigating PBL’s effects on student attitude toward courses 
when compared to traditional teaching did not agree on a clear result. Therefore, a 
meta-analysis study, which aims to combine results of such studies, has gained 
importance. 

Table 8. Effect size differences according to application time (hour) 

Model 
Random Effects Model 

N Hedges's g %95 Confidence Interval Heterogenety test 
Lower Upper Q-value P 

1-8 h. 4 0.80 -0.04 1.65   
9-16 h. 12 0.55 0.19 0.91   
17-23 h. 9 0.42 0.08 0.76   
24-32 h. 10 0.24 -0.05 0.55   
33 h and more 12 0.41 0.06 0.76   
Total Between*     2.55 0.63 
* How accurate is the application time variable in explaining total variance 
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According to research findings of this meta-analysis study, PBL’s effects on student 
attitude are positive but low (g = 0.44) according to the random effects model. When 
looking at the meta-analysis studies related to this subject, it has been seen that the 
PBL approach is more effective on students’ attitudes toward courses than traditional 
teaching (Colliver, 2000; Leary, 2012; Üstün, 2012). Üstün (2012) did a meta-analysis 
study to compare the effects of PBL and traditional teaching in terms of students’ 
attitudes in science classes: PBL has a medium effect on students’ attitudes toward 
science classes when compared to traditional teaching. Similarly, Batdı’s (2014) study 
reported a medium effect between PBL and students’ attitudes toward courses. In the 
present study, due to the analyses of publication bias and resistance of meta-analysis, 
the analyses confirmed that PBL’s effects on attitude are low and discovering the 
factors behind this result has gained importance. In order to determine factors, 
previous studies that investigate the effectiveness of PBL have been examined, and 
factors that affect the approach according to previous studies have been listed 
(Kaufman & Mann, 1997; Leary, 2012; Walker & Leary, 2009). Dochy, Segers, Van den 
Bossche and Gijbels (2003) did a meta-analysis of studies that examine the effects of 
PBL in order to determine the factors influencing a PBL approach in their study, which 
are listed as follows: factors related to research method, education levels of students, 
sample size, field of science, application time, and assessment types. In addition, 
previous meta-analysis studies and coding forms of these studies have been examined 
(Acar, 2011; Ergene, 1999; Topçu, 2009). As a result, the factors that may influence 
PBL on students’ attitudes toward courses are specified as publication status, sample 
size, field of science, education level, and application time. These factors are assigned 
to the study as mediator variables. 

In terms of mediators, at first, the results of the analyses indicate that the sample 
size of experimental groups applying PBL had no effect on students’ attitudes toward 
courses when compared to traditional teaching. In other words, sample size (big or 
small) does not change the effects of a PBL approach on students’ attitudes. He 
findings of studies investigating PBL’s sample size also support this and it is 
emphasized that PBL can be applied through groups when the group has a large 
sample or individual studies when the group has a small sample (Uden, 2006). 
Moreover, in the literature, when looking at individual studies that applied PBL, it is 
seen that in some studies implementations of PBL has been done in groups (Aydoğdu, 
2012; Oskay-Özyalçın, Erdem & Yılmaz, 2009), and in others as an individual 
(Kuşdemir & Ünlü, 2013; Luck & Norton, 2004). PBL implementation in students’ 
individual or group work does not cause a change in students’ attitude toward courses 
(Serin, 2009). Serin (2009) investigated the effects of PBL on students’ achievements, 
science process skills, and attitudes toward science classes. He formed two 
experimental groups, in one a PBL approach has been applied in groups, in another 
the application has been carried out with individuals. In the study’s control group, it 
is stated that traditional teaching was done. According to the findings obtained after 
five weeks application, there was no significant difference between experimental 
groups in terms of students’ attitudes toward courses. As a result, the students’ 
working individually or in groups in PBL applications might not affect students’ 
attitudes. On the other hand, Bridges (1992) stated that in PBL approach students 
who take responsibility as an individual or a group learned more in small group work. 
However, it is emphasized in related studies that PBL may be applied without any 
grouping, especially in small samples, with individual works (Robins, 2005). In this 
case, an application process should be planned by the teacher by considering the 
number of students in PBL groups, students’ levels, cognitive and affective properties 
together with problem features, and solution duration. Consequently, even if PBL is 
applied in large samples, teachers can divide students into groups, and students can 
work in small groups.  
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According to another finding obtained from the study, it is determined that 
application time of PBL in experimental groups has no effect on students’ attitudes 
toward courses when compared to traditional teaching. In other words, application 
time (short or long) does not change the effects of PBL on students’ attitudes. This 
finding is also supported by Üstün’s (2014) meta-analysis study. This study examines 
the effects of PBL on students’ achievement, motivation, skills (problem solving, self-
confidence, critical thinking, science process skills etc.), and students’ attitudes in 
terms of some mediator variables. As a result, it has been seen, according to 
application time, that PBL has no effect on students’ attitudes. Nevertheless, Strobel 
and Barneveld (2009) reached different findings. They did a meta-analysis study 
which analyzed previously meta-analysis studies of PBL. They compared the findings 
of eight meta-analysis studies in terms of PBL’s application duration (long- or short-
term) and found that PBL is more effective in long-term applications compared to 
traditional approaches. In addition, Schultz-Ross and Kline (1999) urged that 
students should adapt the PBL approach in order to acquire positive results from PBL 
applications. They emphasized that students need approximately 6 months of 
learning time (as cited in, Yadav, Subedi, Lundeberg & Bunting, 2011). Previous 
research on this topic demonstrates that the relationship between affective 
properties and achievement showed a little change in a particular academic year; 
when affective characteristics grow with a few years’ experience on a course and 
affective properties toward a course change insignificantly (Bloom, 1956). This result 
indicates that student interest and attitude resist change; therefore, short-term 
applications may not influence student attitude toward courses. Nevertheless, 
according to the findings of the same study (Bloom, 1956), these fixed attitudes are 
directly proportional to achievement, and student achievement is generally stable 
between years. Therefore, when a student does not have a positive attitude toward a 
particular course, their achievement is directly affected. In addition, students feel that 
they are weak in terms of cognitive and affective properties; because, as the reason 
for the failure of the student, it has been shown that they had negative attitudes 
toward courses. So, if a student feels successful in a class through an applied teaching–
learning approach, it cannot be said that their negative attitude (if any) never changes. 
In this perspective, studies found that PBL positively affects student achievement 
(Chang, 2001; Kuşdemir, 2010; Özgen & Pesen, 2008; Phan, 2008; Şendağ & Odabaşı, 
2009) and indicate that this method can be effective on student attitude. On the other 
hand, in the literature, some studies indicate that long-term applications might result 
in a decrease in students’ interests toward courses (Kocakaya, 2011). In order to 
prevent this, as students gain knowledge and skills about the subject, a change to the 
teaching–learning methods and techniques within the PBL approach is recommended 
(Kenn, 1996). Thus, to improve both cognitive and affective properties of students in 
PBL applications and to obtain effective results from these applications, students 
should recognize the approach before the PBL applications and have a background in 
the subject (Dağyar, 2014). It can be said that students who are aware of the PBL 
approach and have previous knowledge of it, are not influenced by application 
duration, whether long or short. 

The study also analyzed PBL’s effects on student attitude in terms of education 
level. The analysis revealed that effect sizes of PBL on student attitude do not vary 
according to education level. In other words, there is no difference among the effect 
sizes obtained from PBL’s implementations conducted in elementary school, middle 
school, high school, and higher education levels. This finding is supported by Üstün’s 
(2012) study which has been specified that PBL implementation in primary, 
secondary or higher education levels does not affect students’ attitudes toward 
courses. On the other hand, Duman and Akbaş (2010) compared levels of attitudes of 
the first, second, third, and fourth grade students of a nursery school toward PBL. 
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Consequently, they found that fourth grade students’ positive attitudes toward PBL 
were significantly higher than low-level students. The reason behind this is related to 
the adaptation and internalization of the PBL approach by senior students. Bloom 
(1956) emphasizes that higher level students, with deeper information about a 
particular course, possessed a better relationship between their affective properties 
about the course and their achievement than students at the lower education levels. 
For example, if a high school student has a positive attitude toward a course, this 
brings a self-confidence when he or she takes the same course later (“I am successful 
at this course so that I can be successful again”) and positively contributes to his or 
situation.  

The above-mentioned relationship between affective properties of students and 
their achievement is found to be high, because senior students in comparison to new 
students have more settled feeling of positive or negative attitude toward courses. If 
the teaching–learning process on education levels is not regulated to eliminate 
negative attitudes, these attitudes are retained. For this reason, in order to prevent 
negative attitudes toward courses, active learning approaches that enable students to 
be responsible for their own learning, such as the PBL approach, should be applied in 
the teaching–learning process. Thus, the PBL approach aims to create students who 
gradually become independent from teachers, continue to learn all along their lives, 
and gain positive attitudes toward learning (Kaptan & Korkmaz, 2001). Moreover, 
while the application steps of the PBL approach are examined, the approach seems to 
suit perfectly the students who have the ability for abstract thinking in order to reach 
results through systematical reasoning and oral-based hypothesis. Therefore, 
attitudes of primary and elementary school students toward courses can remain more 
negative than those of upper level students, because they might not totally adapt to 
the PBL approach. However, this situation must not be interpreted as PBL should not 
be applied in lower education levels; indeed, according to the findings obtained from 
the study, in terms of education levels there is not a significant difference among 
students’ attitude levels. In short, at different education levels the effect size values 
obtained are close together.  

Consequently, in classes of different education level, where PBL is applied, the 
teaching–learning process should be regulated in accordance with features of student 
development. Each education level has effects on the upper level. Teaching younger 
students in particular with the PBL approach will help students to adapt PBL to real 
life conditions. As students begin to use PBL principles in their real lives, they can 
build a PBL background for higher education levels. By this means, their negative 
attitudes toward courses will be changed, and they can reach an upper education level 
with more confidence regarding achievement. 

The last finding of the study indicates that the effect size of PBL on student 
attitudes does not vary according to the scientific field where PBL is applied. Even if 
there is no difference among effect sizes of PBL on students’ attitude, when 
distribution of scientific fields of the meta-analyzed studies are considered, very few 
studies have been done in other scientific fields except science. Üstün (2012) 
investigate whether the effect of PBL on students’ attitude toward science courses, 
according to biology, physics, and chemistry areas which constitute the field of 
science, is varied or not. Accordingly, there is no significant difference among the 
science areas in terms of their effect sizes. In the present study, the studies that built 
on the field of science, social sciences, and mathematics have been also analyzed; 
however, it was determined that in terms of scientific field, the effect sizes of PBL on 
students’ attitude when compared to traditional teaching do not differ. Therefore, 
there should be more studies on the effect of PBL on students’ attitudes toward 
courses and the interest shown to science should also be dedicated to other fields. 
Walker and Leary (2009), in their PBL-oriented meta-analysis study, urged that more 
studies are particularly needed in social sciences and teacher training. Indeed, the 
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findings of the present study show that the studies in social sciences and mathematics 
are effective on students’ attitudes toward courses at least as much as studies in 
science subjects. 

In conclusion, students should firstly show interest in the subject or a course and 
should have positive attitudes in order to achieve success. For this positive attitude, 
learning approaches should be selected, planned, and executed correctly in the 
teaching–learning process. Only then can students be successful in courses and obtain 
positive attitudes toward learning throughout their lives. As a result of the study, it 
has been determined that the PBL approach is effective for students gaining positive 
attitude toward courses. Moreover, it has been specified that mediator variables, 
which are thought to change students’ attitude levels in PBL applications, do not cause 
a significant difference on the effect size obtained. Therefore, it can be said that 
sample size, scientific field, education level, and application time in PBL 
implementations are not effective on students’ attitudes toward courses. 

The study is limited by the research conducted in Turkey and foreign countries, 
which aimed to investigate PBL effects on students’ attitudes toward courses when 
compared to traditional teaching. These had an experimental design with a control 
group; in the experimental group PBL was used; in the control group traditional 
teaching was been applied. In addition, the research included in the meta-analysis is 
unpublished doctorates, master theses, proceedings, and published peer-reviewed 
articles, and they meet the criteria for meta-analysis of the study. In accordance with 
research findings, these theoretical and practical suggestions can be made: more 
studies investigating the effect of PBL on student attitude are needed in the fields of 
social sciences and mathematics; more research on young students is necessary so 
that individuals, who use PBL outside of the school and who can solve real life 
problems, can be raised. This study evaluated PBL’s effectiveness only in terms of 
student attitude toward courses. For this reason, the study calls for more meta-
analysis studies, particularly on studies which investigate the effectiveness of PBL in 
terms of different affective properties such as interest, motivation, concern, identity, 
and personality. It is particularly important to have more meta-analysis studies on 
education sciences, as in Turkey there are only a few meta-analysis studies in this 
field. 
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