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Abstract

Problem Statement: A number of recent studies on constructivism that have
been conducted separately (independently) have arrived at very different
results. Throughout the ten-year period in which the constructivist
approach has been applied, there have been studies that have researched
the effect of the newly-introduced approach on student attitudes towards
lessons. In such situations, there exists a pressing need to look at all
previous studies so that new studies approach subjects from a more
developed and advanced perspective and arrive at more scientifically
reliable results. For this reason, there is a critical need for a more
comprehensive and detailed approach to the subject under research so as
to interpret, contrast, and provide better access for researchers with regard
to the studies already conducted on this topic. Meta-analysis has been
accepted as a method that helps in this aim.

Purpose of Study: The goal of this study is to bring together and contrast
independent studies conducted on the effect of the constructivist approach
on student attitudes to lessons and to analyze their results.

Methods: This research study employs a meta-analysis method. Meta-
analysis is defined as the grouping of apparently similar studies
conducted on a particular topic according to specific criteria and
combining the quantitative findings pertaining to these studies.

Findings and Results: The findings of this research demonstrate that
students in the experimental group, in which studies were conducted
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according to the constructivist approach, displayed many more positive
attitudes towards lessons than those in the control group who were taught
according to more traditional learning methods. Of the moderating factors
observed in the study, only the differences in lesson subjects were seen to
be of significance. This conclusion was reached when studies regarding
the attitudes of students were considered. On the whole, the attitudes of
students towards science and technology lessons were found to be more
positive than those displayed towards mathematics and other subjects in
the curriculum.

Conclusions and Recommendations: With regard to the subjects in the study,
positive attitudes towards science lessons were more widespread than
towards math and other subjects in which the constructivist approach was
employed. This result can be attributed to the fact that the nature of
science and technology lessons makes them more appropriate for the use
of the constructivist approach. We suggest that the research be repeated
and extended in such a way as to include literature that incorporates
foreign publications.

Key Words: Constructivism, Learning, Attitude, Meta-Analysis, Moderator
Analysis

Introduction

The provision of education encompasses activities that require effort and great
financial cost. For this reason, such undertakings need to be conducted in a planned,
systematic, and serious manner. The ultimate goal of education should be that
knowledgegained by the student should be both permanent and tangible. By trying
to apply the suggestions of institutional research studies, educators and researchers
have made great efforts to try to reach the goals of educational programs in a more
effective way. The contructivist approach is one philosophy that attempts to offer
concrete guidance in education. By providing meaning to knowledge, students learn
in such a way that they are able to construct what they have learnt more effectively
so as to avoid mere memorization.

While constructivism may, at first regard, be considered a theory of teaching, it
has in fact emerged as a concept associated with the nature of a knowlege and
endeavours to explain how the individual constructs it. According to Arslan (2007),
constructivism, when considered as a theory of teaching, is the name of an approach
that observes how people learn and is a concept that philosophically is closely related
to epistimology. In Shunk’s view (2012), those who have adopted the constructivist
approach do not consider knowledge an absolute reality. Knowledge may only be
created from within and may not be taken (simply) from external sources. As the
individual creates knowledge himself, this knowledge does not carry any intrinsic
accuracy or correctness. This situation stems from the fact that knowledge is formed
from the individual’s very different experiences and beliefs.
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The constructivist learning approach that supports the thinking that knowledge
should be created by the student himself through an active learning process has led
to a number of false perceptions on the part of students as to what the philosophy
actually involves (Kaya, 2015, Ozmen, 2004). This approach offers important
guidance on what needs to be done through the application of effective teaching
methods to bring about conceptual changes within students (Izci, 2008). The increase
in interest in the theoretical principles and applications of the constructivist approach
has led to the incorporation of this approach into more practically focused learning
and teaching programs and the development of a number of revised learning
strategies (Aslan & Aydin, 2015).

In order to provide a more effective learning system, one in which students can
acquire specific abilities underpinned by the emotional and social aspects of personal
development, the constructivist approach that incorporates student-centred learning
activities was taken to be the basis of the reformed educational system to replace the
previous teacher-centred system. The related changes were included in the teaching
programs that came into effect in the 2004-2005 academic year in Turkey. During the
course of the ten years in which these programs have been applied, a number of
academic studies have been conducted that have monitored the progress of these
reforms.

There are a large number of academic studies that focus on the effect of the
constructivist approach on lessons within the Turkish educational system. The
content of these articles concentrate mainly on science and mathematics teaching.
Some of the principal themes, methods, and strategies discussed in the 28
theses/ dissertations and 15 articles that were used as sources of data for this research
are as follows: Cooperative Learning, The 5E Learning Model, The 7E Learning
Model, Problem-Based Learning, Drama, Reflective Thinking, Creative Thinking,
Research-Based Learning, and Mind-Based Learning. According to the results of the
final tests conducted with the experimental group, 35 of the 43 studies show that the
constructivist approach increased positive attitudes towards lessons. In eight studies
(Akbas, 2011; Akin, 2007; Andac, 2007; Bulut, 2009; Inan, 2013; Kaplan, 2010;
Karaduman, 2005; Tarhan, 2007), there had been no statistical change with regard to
student attitudes towards lessons. In order to arrive at a common result from these
research studies from which very different conclusions were reached, it is very
important to expand on the findings of these studies in which very similar data
collection and scientific/statistical methods were employed.

One of the most important characteristics in education that needs to be closely
monitored, and that is one of the most problematic to define, is that of ‘success’. This
need develops because, as an extension of well-planned and well-scheduled
activities, an increase in student rates of success is extremely important. To increase
success, students need to have a high level of motivation and have positive attitudes
and an interest towards the lesson. Because it is an important factor in success,
attitude is an important characteristic in education. Attitude is an important overall
psychological characteristic that defines the object of attitude, the feelings towards
that object and positive and negative tendencies with regard to feelings, beliefs, and
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behaviors. For this reason, we have made the effect of the constructivist approach on
student attitudes the subject of this study.

The aim of this study is to bring together and contrast independent studies on the
effect of the constructivist approach on student attitudes to lessons and to analyze
their results. Some recent studies on the topic have been conducted separately
(independently) and have arrived at very different results (Aydin, 2014). The
hundreds of studies already conducted on constructivist education are a good
example of this phenomenon. So as to interpret, contrast, and provide better access
for researchers regarding - to the studies already conducted on this topic, there is a
pressing need for a more comprehensive and detailed approach to the subject
(Yurtseven & Altun, 2014). Meta-analysis has been accepted as a method that helps
in this aim. There is overwhelming agreement in academic circles that meta-analysis
research synthesis is one of the most widespread methods for the aim in this study
(Lipsey & Wilson, 2001; Schulze, 2007, p.87). This method unifies the results obtained
from small-scale studies conducted by individuals at different times and places to
present a variety of facts on the topic. By widening the number of samples, the
quantitative results derived from various studies are emphasized. This process
ensures that the researcher obtains information that is more precise. In our analysis
of the existing academic literature, we encountered only one meta-analysis study
that examined the effect of the constructivist approach on attitudes towards lessons
(Semerci & Batdi, 2015). Semerci and Batdi (2015) allocated space in their research to
28 studies on the topic. The constructivist approach was examined according to three
principal moderating factors: academic success, retention, and attitude. In this study,
by contrast, we have examined the effect of the constructivist approach on lessons by
referencing 43 existing studies in which we have observed five moderating factors:
the level of education, the lesson in which the research was applied, the type of
publication, the geographical region in which the research was conducted, and the
year of publication.

At different educational levels, the ages of the children, their levels of knowledge,
and the fact that viewpoints towards lessons may change were thought to be
moderating factors in these studies. Because the manner in which the constructivist
approach is applied may differ due to the nature of the lesson, the type of lesson
should be regarded as a moderating variable. The type of publication (article,
doctoral thesis, master’s-level thesis) may be used as a moderating factor because of
the sensitvity shown to the research. The various geographical regions influence the
types of samples used, and the university with which the researcher is affiliated also
makes a difference. For this reason, geographical region is considered an appropriate
moderating factor. In particular, the constructivist approach that entered the Turkish
educational system as a result of reforms to educational programs carried out in the
2004-2005 academic year has affected the nature of the studies that were conducted.
The constructivist approach that was already being researched prior to 2005 attracted
increased interest after that year. However, there were fewer topics related to the
constructivist approach in the research after 2010. This situation meant that the year
was considered a moderating variable.
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A particular subject may often be studied by different researchers through the use
of different sample groups. In a similar fashion, a topic that had already been studied
by other researchers, namely “the effect of the constructivist approach upon attitudes
towards lessons”, was taken as the focus of this study. In studies on a particular
topic, it is possible for researchers to arrive at sometimes similar and sometimes
contrasting results. In such situtations, there exists a critical need to look at all
existing studies so that new studies approach subjects from a more developed and
advanced perspective and arrive at more scientifically reliable results. In response to
this need, the meta-analysis (approach) is proposed as a solution. In accordance with
the aim of this research, the constructivist approach is defined in relation to
traditional methods. In keeping with this aim the following hypotheses were tested.

Hypothesis 1: There exists a general difference in attitudes toward lessons between
students who have undergone a process of learning and teaching based on the
constructivist approach and those who have experienced a learning and teaching
process based on traditional teaching methods.

Hypothesis 2: There exists a difference in the attitudes toward lessons among
students at different levels of the education system who have undergone a process of
learning and teaching based on the constructivist approach and those of
corresponding levels who have experienced a learning and teaching process based
on traditional teaching methods.

Hypothesis 3: There exist (large) differences in the attitudes toward lessons in
different subjects between students who have undergone a process of learning and
teaching based on the constructivist approach and those who have experienced a
learning and teaching process based on traditional teaching methods.

Hypothesis 4: In educational publications, differences in attitudes toward lessons are
reported to exist between students who have undergone a process of learning and
teaching based on the constructivist approach and those who have experienced a
learning and teaching process based on traditional teaching methods.

Hypothesis 5: In varying geographical regions, there exist differences in attitudes
toward lessons between students who have undergone a process of learning and
teaching based on the constructivist approach and those who have experienced a
learning and teaching process based on traditional teaching methods.

Hypothesis 6: During different years there have existed differences in attitudes
toward lessons between students who have undergone a process of learning and
teaching based on the constructivist approach and those who have experienced a
learning and teaching process based on traditional teaching methods.

Method
Research Design

This research study employs a meta-analysis method. Meta-analysis is defined as
the grouping of apparently similar studies conducted on a particular topic according
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to specific criteria and combining the quantitative findings pertaining to these
studies (Dincer, 2014, p.4; Hunter, Jackson & Schmidt, 1991, cit. Erkus, 2013, p.109).
Cohen, Manion, and Morrison describe meta-analysis in simple terms as the “analysis
of analyses’. Glass (1976) and Petitti (2003, p.13) explain meta-anlysis as the
observation of the extent or size of the effects of a phenomenon that has already been
reported in research articles (cit. Chambers, 2004). Through this method, an
advanced perspective of the research on the topic to which the meta-analysis is
applied can be gained, which allows opportunities for the formation of new models
and theories (Erkus, 2013, p.109).

Research Instrument and Procedure

The scientific studies included within this research were selected in accordance
with specific criteria. Those studies that did not meet the criteria outlined above were
not included within the study. With every study included in this research,
researchers were careful to ensure:

e That all participants in the experimental group were studied within an
educational environment set up and organized in accordance with the
constructivist approach.

e That all participants in the control group were studied within an educational
environment set up and organized in accordance with traditional teaching
methods (no constructivist approach).

e A clear definition of the participants” attitudes with regard to lessons.

e A careful recording of the posttest results of both the experimental and control
groups.

e A measurement of attitude as a proven tool of validity and reliability.

e A clarification of the arithmetical averages, standard deviations, and participant
numbers of the experimental and control groups.

e The composition of the article or thesis that was produced at the end of the
scientific research.

e That all studies analyzed were conducted in Turkey.

e That factors such as the educational rank and seniority of participants, the lesson
for which attitudes were assessed, the type of publication that published the
study, the geographical region from which the study originated, and the year of
the study’s publication were all carefully taken into account.

Research Sample

The studies included in the research were taken from the following scientific
databases: Pro Quest Citations, EBSCO, Google Academic, National Thesis Search
System of the Higher Education Instititution (in Turkish YOK). Twenty-eight
theses/dissertations and 15 articles containing the required information were
included in this study. The 43 studies mentioned were all conducted between 2004
and 2015.
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Data Analysis

The studies that satisfied the criteria stipulated were then uploaded into the
“Comprehensive Meta-Analysis” (CMA) software, and analysis was carried out. The
standard unit of measurement in the meta-analysis is the ‘effect size’ or “influence
quantity’. By determining the size of the effect of each individual study, there is an
attempt to arrive at a common effect size that combines those of all studies. In
calculations of the effect size, “accuracy, incidence and precision are considered the
significant factors”. The effect size is influenced by factors such as accuracy, variance,
standard error, the homogenity of the sample, the size of the sample, and the
research model (Borenstein, Hedges, Higgins & Rothstein, 2009, p.3, p.50). At this
point, the most important question is which method one should employ to calculate
the effect size. In the subject literature, two effect models are employed. These are the
fixed effect model and the random effect model.

Just as in all other statistical analyses, extreme data that may affect the analysis
should be avoided. Thus, in meta-analysis, researchers try to avoid extreme studies
that appear at first to contain data that may be considered heterogenous. All studies
that incorporate the fixed effect model within the meta-analysis conducted assume
that the true effect size must be the same and that the true effect size is shared
(Borenstein, Hedges, Higgins, & Rothstein, 2009, p.78-79). The most important
assumption inherent in the fixed effect model is “that for meta-analysis studies there
exists only one true effect size”. The random effect model, on the other hand, is based
on the thinking that factors such as the “age of the participants, educational level or
class sizes may differ from study to study” (Ustun ve Eryilmaz, 2014, p.10). As a
result of the increased weighting of studies, the random effect model does not reach
the same conclusion as that arrived at by the fixed effect model because it does not
see the contribution to the effect as being uniform and because it attempts to predict
the average distribution of the effect. In the random effect model, small-sample
studies are weighted in accordance with their sample sizes and in such a way that
they are not removed from the meta-analysis process just because of their limited
size. By using this method, information is provided that allows the research to arrive
at a prediction of the common effect of the other studies. In fact, the random effect
model is suited not only for small-scale studies but rather is valid for all studies used
for meta-analysis (Borenstein, Hedges, Higgins, & Rothstein, 2009, p.78-79).

Another important statistical criterion that is applied when deciding whether to
use the fixed or the random effect model is the so-called Q analysis. In Q analysis,
the hypothesis is tested on the basis of whether all studies share or do not share the
general effect. If, after analysis, the significant value (p) is below the critical value,
then all studies share the general effect. In such a situation, there exists heterogenity
between studies (Borenstein, Hedges, Higgins, & Rothstein, 2009, p.112; Hedges &
Olkin, 1985, p.124-128). The 12 figure then provides information concerning the
amount of heterogenity found.

All studies included in this research were analyzed for publication bias using a
funnel plot. In situations where there is no publication bias symmetry should exist on
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the graph plotted. Furthermore, the accumulation of studies on the internal and
external parts of the graph show the contribution of the studies incorporated into the
research and indicate that the effect size of the research is high. According to Cooper,
Hodges, and Valentine (2009, p.437-440), if there is publication bias, the graph
assumes an assymetrical appearance, and one corner of the graph appears emptier
than the other one. In such an event, small-scale studies that contribute little to the
common effect fall into the gaps at the bottom corners of the funnel. On the graph,
the y axis indicates the standard error. It follows therefore that the accuracy of the
meta-analysis provides information about the sensitivity of the data. Studies that
accumulate at the top of the y axis are those in which accuracy and sensitivity are
high.

Moderating analysis is an analytical method that tests the direction of differences
between the subgroups and differences between the average effect sizes (moderating
factors). The significance of the statistical difference between moderating factors is
tested using the Q statistical method developed by Hedges and Olkin (1985, p.157-
159). In this method, (Qw) is divided into two areas, Qpetween (Qb) and Qw, and
analysis is conducted on these two areas. While the homogenity of the internality of
the moderating factor under analysis is tested, Qp is used to test the homogenity
between the groups. In this study, the significance of the differences between the
moderating factors is observed using the values of Qv The common effect of the five
moderating factors that are thought to play a role in influencing the average effect
size were determined. These factors are the level of education received by the
participant, the lesson under discussion, the geographical region, and the year and
type of publication.

Results

The information in the studies included in this research is summarized in Table 1.
Fourty-three studies that met the criteria designated for meta-analysis were
included in the research. These studies were predominantly conducted at the
primary level and with a focus on science and technology lessons. Studies that
concentrated on the effect of the constructivist approach on attitudes towards lessons
were mainly found at the master's level and in academic articles. The greatest
number of these studies was carried out in the Central Anatolian Region.
Furthermore, the overwhelming majority of studies on the effect of the contructivist
approach on attitudes towards lessons was carried out prior to 2010. The main reason
for this fact may be the reform of primary school teaching programs in the 2004-2005
school year.
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Table 1.

Information in the Studies Included in the Research

The number of studies taken for

. 43
meta-analysis
The sample size reached after N (Experimental) N (control)
inati f studies taken f
examinal 1on.o studies taken for 1529 1539
meta-analysis
Primary School 33
The level of education on which Middle School 4
studies were conducted University (Bachelor’s 6
Degree)
Sci d Technol 26
The distribution of lessons on A;;et’;zce:;’;ics ectinology 8
which studies were conducted
Other 9
Doctoral thesi 5
The distribution of publications o¢ Oﬂ,l ESI.S
) . Master’s Thesis 23
on which studies were conducted .
Article 15
Eastern Anatolia 5
Central Anatolia 15
Distribution of studies according Mediterranean 2
to the geographical region in Aegean 7
which they were conducted South-Eastern Anatolia 5
Black Sea 3
Marmara 6
. X Before 2010 26
The year in which study was 2010 and after 10
conducted 2
Not-specified 6

The Effect of the Constructivist Approach on Student Attitudes towards Lessons

Before the effect of this approach was analyzed, the studies were examined for
both the general effect and publication bias. In order to define whether the fixed or
random effect test should be used, the degree of heterogenity was measured. At the
end of the analysis conducted for his study, the 43 studies were defined as
heterogenous (Qu42=564,690, p<.05). The significant nature of the Q statistical figure
confirmed the assumption that the studies differed from one another. The degree of
heterogenity of the studies was at a level of 93% (12 = %92,562). According to Cooper,
Hedges, and Valentine (2009, p.263), when the 12 level exceeds 75%, the studies are
considered heteregenous. On account of the heterogenic nature of the studies, the
meta-analysis conducted produces more accurate results when calculating the effect
size by means of the random effect model. The effect size and the weighting of the
meta-analysis are shown in Figure 1.
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Study name Stafisics for each study Std diff in means and 95% Cl
Sid diff Standard Lower Upper
in means efror Variance  limit limit ZMalue p\alue

Isk, 2007 0114 0,15 0024 1% 047 0737 0,41 3
Aaalkin, 2012 0535 0,258 0085 008 1,E3 2082 0,85 H-
“vucel, 2011 0,860 0,27 0075 032 1,38 3133 0,02 -+
Bahadir, 2011 0,355 0,2Mm 0073 088 08 1,33 0,182 -+
Avdi, 2009 0475 0,2 0,050 00% 0514 sl 0,4 H
HAbas, 201 0zz 0,2Mm 0,073 055 038 00083 0534 -+
Candar, 2005 0817 0,2% 008 003 120 203 0,83 H
“olcy, 2013 078 0,37 0107 0% 1,40 2316 0,1 -+
Cnal, 2005 4106 0,34 0,11 345 477 M@ 0,m0 -+
Toksay, 2009 1,567 0,184 0027 1248 1,88 935 0,m0 +
Ergin, 2007 0337 0,25 0051 0108 0TS 1,488 0,134 -
Sengul, 2006 1,145 028 o088 058 188 437 0,m0 -+
Cetin, 2010 1,152 027 0078 0586 1,89 4130 0,m0 -+
onez, 2008 215 0312 0087 158 ZTE 8175 0,m0 -+
Kobal, 2011 2182 0,32 0104 152 273 6,858 0,m0 -+
Mercan, 2012 07 0,24 0,050 03% 129 385 0,0 -+
Tarhan, 2007 0,051 0,28 0020 0585 044 0320 0,755 =+
“rurt, 2012 2208 0,2 0,050 1,78 258 5,848 0,m0 -+
Baldi, 2007 0548 028 0087 0040 1,085 Z 16 0,84 H
Ay, 2010 0250 0,318 0101 033 033 0912 0382 4+
Iran, 2013 -1,500 025 0051 192 -EF 550 0,m0 +
Adumen, 2005 0258 0,2% 008 0317 032 0,579 0,39 +
Acpinar, 2005 1,135 0,274 0075 058 162 4143 0,m0 -+
Uygun, 2014 i§er] 0,23 0067 02 07 0EE 03 +
Doymus, 204 0676 0,2Mm 0073 0F 1,204 287 0,mz2 at
Ha, 24 0552 0,25 0,051 011 0,563 245 0,4 H
Bas, 212 1533 0284 0,081 05% 20 582 0,m0 -+
Acpulluk, 213 0625 022 00 013 1,089 258 0,010 -+
Kardas, 2013 0142 025 0054 0314 039 0,811 0,31 +
Unal, 2009 07z 0,35 0104 008 1,385 234 0,6 H—
Byikli, 2015 1,115 027 0,077 050 1,669 4M9 0,m0 —+
Acgun, 2013 5571 0,65 0,330 438 676 895 0,000 ——
Kaplan, 2010 -1182 025 007 7 083 4484 0,m0 -+
“vurdakul, 2004 0se2 0,25 0085 048 1,484 375 0,m0 -+
Ciftci, 2010 0534 0,25 o0 02 110 1,816 0,069 H-
Baytok, 2007 0430 01% 0Ms 018 088 3157 0,002 +
Karaduman, 2005 L0377 0,319 0102 0B 028 1182 0,57 -H
Ain, 2007 0132 02% 0,085 0,53 0B 40585 0,806 -+
Andac, 2007 0,335 0,23 0055 478 0120 -1,448 0,148 -
Bayrak, 2008 0&7 0,33 0104 03%® 1883 3,mo 0,03 -+
Bulut, 2009 0,309 0,36 o0s2 058 03B M 0,308 -
Gul, 2011 0415 0,27 0,073 011 0,543 1,50 0,121 H-
Crhan, 2008 1,550 025 00685 1080 ZE0 6,079 0,000 +

072 012 0,020 048 1,007 515 0,m0 [

5,00 4,00 0,00 4,00 8,00

Favours A Favours B

Meta Analysis

Figure 1. A Forest Plot showing attitudes towards lessons with use of the constructivist
approach

The weightings of the studies included within the research and the individual
effect sizes can be seen in Figure 1. In Table 2, the results of the meta-analysis
conducted in accordance with the random effect model are summarized.
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Table 2.

Findings Pertaining to the Effect Size of the Meta-Analysis in Accordance with the Random
Effect Model

Effect Size at a Confidence

Number Effect Interval of 95%
of studies size Standard 7 p
Error (SE)
(N) (ES) Lower Top
boundary boundary
43 0,728 0,142 5115 0,000 0,449 1,007

When the results of our study were analyzed according the random effect model,
the effect size was found to be significant with a confidence interval of 95% (Z =
5,115, p<.05). The value of the average effect size was found to be 0,728 and positive.
With such findings, the effect of the calculation could be said to be in favour of the
experiment group. In this particular case, the attitudes of students who had
undergone education in learning and teaching environments that were based upon a
constructivist approach are more positive in attitude than those who had not been
taught in accordance with such a philosophy. To determine if the results were subject
to publication bias, we examined them by way of a funnel plot. The graph that shows
the publication bias of this study can be found in Figure 2.

Funnel Plot of Standard Error by 5td diff in means

& oF

Sfandard Error

5d diffinmens

Figure 2. Funnel Plot showing publication bias
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As can be seen in Figure 2, all studies included in the research accumulated on
the most outward and internal parts of the graph. Furthermore, the shape of the
graph is not symmetrical on both sides. The studies that fall outside the area of the
graph are studies in which the effect size and partiality (bias) is small. Moreover,
distortions or breaks in the symmetricality are an indication of publication bias.
There was an attempt to ensure symmetry. Through an alteration in method that
moved the graph from one side to the other, the value acquired for the effect size was
0,642.

The Effect of the Constructivist Approach on Attitudes towards Lessons With Regard To the
Level of Education

Regarding the educational level the students found themselves in during the time
of this research, there was an attempt made to observe whether differences could be
ascertained among those who had undergone a process of teaching and learning in
accordance with the constructivist approach. The results are summarized in Table 3.

Table 3.
Findings on the Effect Size at Different Levels of the Educational System

Effect Size at a Confidence

Interval of 95%
Educational Numb.er Ef.f ect Standard enane ’
of studies size z P
level error (SE)
N) (ES) Lower Top b d
boundary op boundary
Primary 33 0,727 0,139 5,22 0,000 0,454 1,001
Middle School 4 0,203 0,727 0,28 0,780 -1,222 1,627
Undergraduate/
bachelor’s 6 1,550 0,255 6,08 0,000 1,050 2,050

degree level

Qbetween (Qb) = 0,840 df=2 p= 0,657

We can see in Table 3 that the research was conducted at three different levels of
the educational system. On examination of Table 3, we are able to ascertain that
heterogenity does not exist between attitudinal studies when the moderating factor
of educational level (Qg) 2y = 0,840, p>.05) is taken into consideration. Differences in
levels of education do not represent an important factor in the meta-analysis process.

The Effect of the Constructivist Approch on Attitudes towards Lessons With Regard To the
Subject Taught
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We also attempted to observe whether individuals who had undergone a
teaching and learning process employing the constructivist approach differed when
subjects were taken into consideration. The results are summarized in Table 4.

Table 4.
Findings on the Effect Size in Different Subjects

Effect Size ata

Number Confidence Interval of

of Effect 950
i Standard 0
Leson studies size error (SE) 4 p
N) (ES) Lower Upper
boundary  boundary

Science and 26 0,897 0153 5857 0,000 0,597 1,197
Technology
Mathematics 8 0285 0269 o 0290 0812 0,243

Other 9 1,095 0,344 3,179 0,001 0,420 1,770

Qbetween (Qb) = 16,298 df=2 p= 0,000

In Table 4, we can see the research on the effect of the constuctivist approach on
attitudes towards lessons with reference to science and technology, mathematics, and
other subjects (a merging of the other subjects into a single group). On examining
Table 4, we find that attitudinal studies demonstrate heterogenity in accordance with
the subject moderating factor (Q) 2 = 16,298, p<.05). In light of the meta-analysis
conducted in connection with the effect of the constructivist approach on
mathematics lessons, we can conclude that the effect size is not significant. In
contrast, the effect size with regard to science and technology and other lessons is
significant.

The Effect of the Constructivist Approach on Attitudes towards Lessons With Respect To
Types of Publication

In our study, we researched whether the attitudes of those individuals who had
undergone a process of learning and teaching based on the constructivist approach
differed by taking publications that focused on attitudes towards lessons as the
moderating factor. Our aim was to see if there were differences in the effect sizes.
The results are summarized in Table 5.
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I
Table 5.
Findings on the Effect Size in Different Types of Publications

Effect Size ata

Number Confidence Interval of
Type of of Esfifze:t Standard 7 P 95%
publication studies (ES) error (SE)
(N) Lower Upper

boundary boundary

Doctoral

. 5 1,742 0,670 2,599 0,009 0,428 3,056
thesis
Master’s
Degree 23 0,620 0,157 3,946 0,000 0,312 0,928
Thesis
Academic

. 15 0,651 0,270 2,414 0,016 0,123 1,180
article

Qbelween (Qb) = 2,664 df=2 pP= 0,264

Clearly, the effect of the constructivist approach upon attitudes towards lessons
was taken as a topic of focus in all three types of publications: doctoral theses,
master’s degree theses, and in academic articles. Table 5 shows the different types of
publications as the moderating factor and the finding that there was no heterogenity
observed between attitudinal studies (Q) @) = 2,664, p>.05). In this meta-analysis,
differences in types of publications are not considered a significant factor in the
differentiation.

The Effect of the Constructivist Approach on Attitudes towards Lessons With Regard To the
Geographical Region in Which the Study Was Conducted

The researchers also examined whether there were differences between
individuals who had undergone a teaching and learning process based on the
constructivist approach in various geographical regions where research was
conducted. The results are summarized in Table 6.
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Table 6.

Findings on the Size Effect with Regard to Differing Geographical Regions

Effect Size at a

Confid Int 1of
. Number Effect  Standard ontt enceo ntervalo
Geographical of . 95%
. . size error z P
region studies
(ES) (SE)
(N) Lower Upper
boundary  boundary

Eastern 5 0,124 0401 0309 0757 0,663 0,911

Anatolia

Central

. 15 1,008 0,229 4,410 0,000 0,560 1,456

Anatolia
Mediterranean 2 1,503 0,725 2,073 0,038 0,082 2,924

Aegean 7 0,870 0,273 3,188 0,001 0,335 1,405
South-Eastern 5 0,531 0685 0775 0438 0812 1,874

Anatolia

Black Sea 3 0,671 0,518 1,295 0,195 -0,345 1,687

Marmara 6 0,413 0,090 4,597 0,000 0,237 0,589
Qbetween (Qv) =10,524 df=6 p=0,104

We can see that the studies were carried out in the seven principal geographical
regions of Turkey. Table 6 shows that no heteregenity among the studies exists (Q)
© = 10,524, p>.05). In meta-analysis, geographical region is not considered a
significant factor in the differentiation of studies.

The Effect of the Constructivist Approach In Terms of the Year in Which Studies Were

Carried Out

The researchers also studied whether there was a difference in attitudes betwen
those who had undergone a constructivist process of learning-teaching based on the
year the studies were carried out. The results are summarized in Table 7.
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Table 7.
Findings on size Effect of the Different Years in Which the Research Studies were Conducted

Effect Size ata
Number Confidence Interval of
of Ef'fect Standard 95%
Year studies size error z p
SE
(N) (ES) (SE) Lower Upper
boundary boundary
Before 2010 26 0,689 0,167 4,122 0,000 0,361 1,016
2010 and 10 1,122 0,319 3,511 0,000 0,496 1,748
afterwards
Unspecified 6 0,280 0,470 0,596 0,551 -0,641 1,201

Qbetween (Qb) = 2,484 df=2 p= 0,289

We observed that there was a greater number of research studies conducted on
the effect of the constructivist approach upon attitudes towards lessons prior to 2010
than during that year and afterwards. After 2010, there has been a decline in the
studies carried out on the topic. On examination of Table 7, we observe that no
heterogenity exists between attitudinal studies when the moderating factor of the
study’s year is taken into account (Qe) ) = 2,484, p>.05). In meta-analysis, the year
in which the research is conducted is not considered to be a significant factor in
creating differentiation.

Discussion and Conclusion

Before beginning the meta-analysis for this research study, the criteria by which
studies would be included in the research were specified. The research was
conducted using 43 studies that satisfied the criteria. These studies predominately
focused on primary school science and technology lessons and were overwhelmingly
featured in master’s degree theses and acadmemic articles. They were conducted
most frequently in the Central Anatolian Region and were mainly carried out prior to
2010. The distribution of the studies poses the question as to why the constructivist
approach is applied less frequently to lessons outside the fields of science and
technology. According to Yilmaz and Cavas (2006), the effect of the constructivist
approach on science education is more pronounced. Because the nature of science
lessons lends itself to more practical application, researchers have tended to prefer
examining the effect of the constructivist approach on science lessons. However, this
tendency may originate from the fact that there was an increase in the number of
studies conducted on costructivism as a result of changes to the educational program
implemented in 2005. In particular, the widely accepted notion that the constructivist
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approach is the fundamental approach of education has been abandoned as a result
of changes to programs carried out by the National Ministry of Education during the
past five years. Educators and researchers no longer claim that programs are
developed in accordance with the constructivist approach, and there is no emphasis
observed on the effective use of the constructivist approach within the learning-
teaching process.

Before testing whether there were different effect sizes in accordance with the
moderating factors, tests were conducted to discover which group the average effect
size favoured. Following analysis of test results occurring from the use of the random
effect model, we found that the average effect size was significant, with 95% degree
of reliability (Z = 5,115, p<.05). The value of the effect size was found to be 0.728 and
positive. We established that the effect of the constructivist approach on the attitudes
to lessons of the experimental group was positive. A similar result was reached in a
research study conducted by Semerci and Batdi (2015, p.175). According to this
study, students who have undergone their education in a learning environment in
which the constructivist approach is employed can be said to hold higher scores in
attitudes to lessons than those students who have been educated in a setting where
traditional teaching methods have been employed. At the conclusion of the meta-
analysis, we found more positive results in the attitudes towards lessons from the
experimental group in which the constructivist approach was employed than in the
other group. The studies that were included within the scope of this research were
scientific research studies. They were conducted in controlled environments in which
the moderating factors were closely monitored and were, therefore, reliable. From
2005, the National Ministry of Education was thought to have developed and applied
programs in accordance with the constructivist approach. Nevertheless, in
examinations that (educational institutions from) Turkey participated in, such as
PISA or TIMSS, no noticeable changes (in performance) took place. Moreover, at the
schools themselves, teachers mentioned no noticeable changes in their students’
motivation towards lessons. The discrepancy between the results in scientific studies
and applications in the schools should be of interest to researchers. Further studies
on this topic will play an important role in explaining this difference.

The studies found to have the greatest positive effect on the experimental group
when considered on an individual basis were the following: Akgun (2013), Onal
(2008), Yonez (2009), Kobal (2011), Yurt (2012), Sengul (2006), Cetin (2010), Akpinar
(2005), Bas (2012), Biyikli (2015), Toksoy (2009) ve Orhan (2009). The effect sizes of
these studies were significant. Within the context of the results of the meta-analysis,
those studies that had exerted the greatest positive effect on the control group were
also specified. These were the studies by Inan (2013) and Kaplan (2010). The studies
that were carried out on the new programs that were first applied in 2004-2005 either
did not have a significant effect or were seen to favour the experimental group,
whereas the study conducted in 2010 and two further studies favoured the control
group. This situation introduces the possibility that over time the constructivist
approach has in fact been internalized, and, therefore, the control group that has
been compared to the experiment group for the purpose of the study may have
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experienced a process of teaching and learning that incorporated qualities of the
constructivist approach while being simplistically labelled ‘traditional’. All studies
included in this research accumulated on the outer and internal parts of the graph.
The studies that were found to make little contribution to the common effect of the
research and that showed publication bias were highlighted. In meta-analysis
studies, one of the most important factors to endanger the reliability is publication
bias. In such a situation, studies that are abandoned and not published on account of
the results not being meaningful or that are not published after being presented at a
conference may be the reason why studies never reach their ultimate goal. As a
result, all studies are not exposed to meta-analysis. Studies that examine the effect of
the constructivist approach on attitudes towards lessons but that are not converted
into a form suitable for publication may be subject to a repeated process of meta-
analysis so as to reduce the likelihood of publication bias and to raise the validitiy of
results.

In this study, the moderating factors were taken to be the level of education the
study concentrated on, the lesson subject on which the study focused, the
geographical region, the type of publication, and the year of publication. It was
established that with regard to the data collected, only the lesson subject was
significant in creating differentiation, while the other factors were found to be
insignificant. Regarding the lesson subjects, positive attitudes towards science
lessons were more widespread than towards lessons in math and other subjects in
which the constructivist approach was employed. This result could be correlated
with the fact that the nature of science and technology lessons makes them more
appropriate for the use of the constructivist approach. Ozdemir, in one of his studies
(2004), determined that the attitudes of students in the experimental group improved
when science lessons were taught in which skills-based laboratory methods were
applied. Researchers have established that science lessons that are conducted
through the incorporation of experiments increase students’ success and foster
positive attitudes towards science, which leads to a wider enjoyment of the lesson
(Aydogdu, 2000; Ergin, Akgun, Kucukozer & Yakal, 2000; Hall & Quinn, 2014).

This research study was limited only to academic studies conducted in Turkey. If
studies on “the effect of the constructivist approach on student attitudes towards
lessons” conducted in different countries were subjected to meta-analysis, the results
of the research conducted would be strengthened. We suggest that the research be
repeated and extended in such a way as to include literature that incorporates
foreign publications.
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Yapilandirmaci Yaklagsimin Derse Yonelik Tutuma Etkisi: Bir Meta-Analiz
Calismasi

Ozet
Atif:

Toraman, C., & Demir, E. (2016). The effect of constructivism on attitudes towards
lessons: A meta-analysis study. Eurasian Journal of Educational Research, 62,
115-142, http:/ /dx.doi.org/10.14689/ ejer.2016.62.8

Problem Durumu: Guntimiizde belirli bir konuda birbirinden bagimsiz olarak
ylrttilmiis ve farkli sonuglara ulasmis cok sayida calismaya rastlanmaktadir. 10 yili
agkin siiredir uygulamada olan yapilandirmaci 6grenme yaklasiminin, derse yonelik
tutuma etkisini arastiran bircok calisma mevcuttur. Boylesi durumlarda tim
calismalara, calismalar tistii bir bakis agisiyla bakma ve bilimsel bir sonuca ulasma
ihtiyac1 hissedilmektedir. Bu nedenle yapilan ¢alismalarin sonuglarmi yorumlamak,
karsilastirmak ve yeni arastirmacilara yol agmak icin daha genis ve detayl bir
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arastirma yaklasimma ihtiya¢ duyulmaktadir. Bu ihtiyaca meta-analiz karsilik
vermektedir. Tiirkiye’de yapilandirmaci yaklasimin derse yonelik tutuma etkisi
tizerine ¢ok sayida akademik calisma bulunmaktadir. Tez ve makale niteligindeki bu
calismalar fen ve matematik 6gretimi agirlikhidir. Farkli sonuclar elde edilen bu
arastirmalardan ortak bir sonu¢ ¢ikarilmasi, benzer veri ve bilimsel/istatistiksel
yontemlerin kullanuldig: ¢calismalar1 anlamlandirmak agisindan 6nemlidir.

Arastirmamin - Amacr: Bu arastirmada on yili askin siiredir uygulamada olan
yapilandirmact 6grenme yaklasiminin derse yonelik tutuma etkisini arastiran
calismalar meta-analiz yontemi ile bir araya getirilerek sentezlenmeye ¢alisilmistir.
Bu dogrultuda arastirmanin amacy; yapilandirmact yaklasimin geleneksel yonteme
gore derse yonelik tutuma etkisini belirlemektir. Ayrica 6gretim kademeleri, farkl
dersler, calismanin yaymnlandig: yayin tiirleri, calismanin yapildig: cografi bolgeler,
calismanin yapildig yil moderator degisken olarak kullanilmustir.

Arastirmanmin Yontemi: Bu arastirma, meta-analiz tiiriinde bir arastirmadir. Belirli bir
konu ya da alan hakkinda yapilmis benzer gorgiil calismalarin belirli 6l¢titler altinda
gruplandirilmast ve bu calismalara ait nicel bulgularin birlestirilerek analiz
edilmesine meta-analiz denilmektedir. Calismalarin meta-analize dahil edilmesi igin
kullanilan olgiitler sunlardir: Calismada (i) deney grubunda yer alan tiim
katilimcilarin yapilandirmaci yaklasima dayali grenme-ogretme ortamindan gegmis
olmasina, (ii) kontrol grubunda yer alan katilimcilarin geleneksel olarak ifade edilen
ogrenme-ogretme ortamindan ge¢mis olmasina, (iii) katilimecilarin derse yonelik
tutumlarinin  belirlenmis olmasina, (iv) deney ve kontrol grubundan son test
Ol¢timlerinin alinmis olmasina, (v) deney ve kontrol grubuna ait aritmetik
ortalamalarin, standart sapmalarin, katilimer sayisinin belli olmasina, (vi) bilimsel
arastirmalar sonucu iiretilen makale ya da tez olmasina, (vii) ¢calismanin Tiirkiye'de
yapimis olmasina, (viii) calismalarda katilimer grubun yer aldifi egitim
kademesinin, smifin, tutumun o&l¢timiniin yapildigr dersin, yaymn tiirtnin,
arastirmanin yapildigl cografi bolgenin ve yil bilgisinin olmasina dikkat edilmistir.
Arastirmaya dahil edilen calismalar igin, “ProQuest Citations, EBSCO, Google
Akademik, Yiiksek Ogretim Kurumu (YOK) Ulusal Tez Arama Sistemi” bilimsel veri
tabanlarindan alinmistir. Belirlenen olctitleri karsilayan calismalardan elde edilen
bilgiler “Comprehensive Meta Analysis (CMA)” programina aktarilmis ve analizler
bu program araciligiyla yapilmustir. Meta-analiz temel birim olarak etki
buytklugint kullanir. Her bir calismanin etki biiytikliikleri belirlenerek buradan
ortak etki buytiklugiine gidilmeye c¢alisilir. Burada en 6nemli soru; “Bu etki
buytkligiti hangi yontemle hesaplanacaktir?”. Alanyazinda iki etki modeli
kullanilmaktadir. Bunlar; sabit etkiler modeli ve rastgele etkiler modelidir. Sabit
etkiler modeli meta-analize dahil edilen tiim c¢alismalar icin gercek etki
buyikligtnin aynt oldugunu ve gercek etki biytklugini paylastiklarin
varsaymaktadir. Rastgele etkiler modelinde kiiciik ¢rneklemli calismalar drneklem
biiytikliikleri dogrultusunda agirliklandirilir ve bu yolla meta-analizden ¢ikarilmaz.
Arastirmaya dahil edilen calismalardaki yaymn yanliligi huni grafigi (funnel plot)
aracihigryla incelenmistir. Huni grafiginde yaym yanliiginin olmadig durumlarda
bir simetri olmas1 gerekmektedir. Ayrica ¢alismalarin grafigin i¢ ve u¢ kisimlarina
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toplanmasi da arastirmaya alman calismalarin etki buytikltgiine katkisinin yiiksek
oldugunu gostermektedir.

Aragtirmamn Bulgulari: Meta-analize belirlenen 6lctitleri karsilayan toplam 43 calisma
dahil edilmistir. Bu c¢alismalar agirlikli olarak ilkogretimde ve fen ve teknoloji
dersinde yapilmistir. Yapilandirmact yaklasimin derse yonelik tutuma etkisi
calismalar1 agirlikli olarak yiiksek lisans tezleri ile makalelerde konu edinilmistir.
Calismalar en c¢ok I¢ Anadolu bolgesinde gerceklestirilmistir. Yapilandirmaci
yaklasimin derse yonelik tutuma etkisi konusundaki ¢alismalar biiytik ¢ogunlukta
2010 oncesinde gerceklestirilmistir. Yapilan analiz sonucunda 43 calismada ortalama
etki btiytikligiunin hangi grup (deney-kontrol) lehine oldugu test edilmistir.
Rastgele etkiler modeline gore yapilan analiz sonucunda ortalama etki buytkligii
degeri %95 giiven araliginda anlamli bulunmustur (Z = 5,115, p<.05). Ortalama etki
bytiklugt degeri 0,728 ve pozitif bulunmustur. Yapilandirmaci yaklasimin derse
yonelik tutuma etkisi bu yaklasimla 6grenme-ogretme siirecinden gecen deney
grubu lehine oldugu tespit edilmistir. Analiz sonucuna gore yapilandirmaci 6grenme
yaklagiminin kullanildig1 deney grubu 6grencileri geleneksel 6grenme yonteminin
kullanildigr kontrol grubu o6grencilerinden derse yonelik daha olumlu tutuma
sahiptir. Huni grafigi araciligiyla yapilan incelemede yayimnlarda yanlilik oldugu
saptanmustir. Arastirmada etkisi incelenen moderatdr degiskenlerden yalnizca ders
degiskeni anlamli bulunmustur. Fen ve teknoloji dersinde yapilan tutum calismalar:
matematik ve diger derslere gore derse yonelik tutumda daha olumlu sonuglara
ulasmustir.

Aragtirmanin Sonug ve Onerileri: Analiz sonucuna gore yapilandirmact 6grenme
yaklasiminin kullanildigi deney grubu 6grencileri geleneksel 6grenme yonteminin
kullanildig1 kontrol grubu o6grencilerinden derse yonelik daha olumlu tutuma
sahiptir. Etki buyuklugii tek tek calismalar bazinda incelendiginde deney grubu
lehine en biiyiik etkiye sahip galismalar; Akgiin (2013), Onal (2008), Yonez (2009),
Kobal (2011), Yurt (2012), Sengiil (2006), Cetin (2010), Akpmar (2005), Bas (2012),
Bryikli (2015), Toksoy (2009) ve Orhan’in (2009) calismalaridir. Bu ¢alismalarin etki
biytikliikleri anlamlidir. Yapilan meta-analiz sonucunda ¢alismalar icinde kontrol
grubu lehine anlamh etki buytiikliigtine sahip calismalar oldugu da belirlenmistir.
Bunlar: inan (2013) ve Kaplan'in (2010) calismalaridir. 2004-2005 Egitim-Ogretim yili
itibariyle uygulamaya konulan yeni 6gretim programina yakin yillarda yapilan
calismalarin ya anlamli bir etkiye sahip olmadig1 ya da deney grubu lehine etkiye
sahip olduklar1 gortilmektedir. Oysa 2010 ve sonrasinda yapilan iki calismada
kontrol grubu lehine fark bulunmustur. Bu durum zamanla yapilandirmaci
yaklasimin icsellestirildigini, bu durumda deney grubuna kiyaslanan kontrol
grubundaki  geleneksel seklinde isimlendirilen 6grenme ortaminda da
yapilandirmact yaklasimla benzer niteliklere sahip bir 6grenme-ogretme siireci
yasanmis olabilecegini diistindiirtmektedir. Arastirmanin yurtdist literatiirdeki
calismalar1 da kapsayacak bicimde genisletilerek tekrarlanmasi onerilir.

Anahtar Kelimeler: Yapilandirmacilik, C)grenme, Tutum, Meta-Analiz, Moderator
Analiz



