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ABSTRACT

Aim. The aim of this study is to analyse the conducted studies in order to reveal the
effect of the strategies, methods and techniques used in elementary school mathematics
courses, to apply critical strategies based on impartiality, and to critically evaluate and
synthesize them.

Methods. In this systematic review study, Preferred Reporting Items for Systema-
tic Reviews and Meta-Analyses (PRISMA) Statement was used in order to prepare the
systematic review protocol. The studies were based on students” achievement resulting
from student-centred strategy, methods and techniques.

Results. The results of the study show that the number of participants of the pri-
mary studies centred on the range of 31- 60 to 90 and above. Moreover, the total number
of studies conducted in different countries constitutes a significant proportion of the
studies included. In most of the studies (f=87), significant differences were found in
favour of the experimental group.

Conclusion. Within the framework of the inclusion criteria of the research, it can be
concluded that student-centred strategy methods and techniques statistically change
the students” mathematics achievement. Among these methods and techniques, Reali-
stic Mathematics Education, Computer Assisted Teaching Method, and Collaborative
Learning Method were prominent.
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INTRODUCTION

he trends of globalization, information society, and postmodernism have

had a significant impact on education in the late 20" and the early 21* cen-
turies. These trends have brought new perspectives and concepts to education.
The multichannel flexible education and lifelong education are at their core,
and emphasize learning instead of teaching. As a result, the emphasis is put
on the learner. The learner is the common denominator of education, while
gaining knowledge and skills approaches to ensure persistence (Armstrong,
2000; McCombs & Whisler, 1997; McTighe & Wiggins, 1999). Measuring the
impact of utilizing these approaches has attracted the attention of researchers.

Primarily improving success rates in mathematics has been in the centre of
attention. In order to determine whether the methods used are effective, many
experimental studies have been conducted on mathematics education. Upon
examining the studies, we have concluded that all of them have had a positive
effect on academic achievement in mathematics. A number of studies related
to the approaches enhancing mathematics achievement in primary schools
were carried out. However, the most effective strategy, methods, and techni-
ques to enhance mathematics success may be attributed to computer-assisted
learning, cooperative learning, drama method, educational games, realistic
mathematics education, blended learning, learning with music, problem-based
learning, project-based learning, scenario-based learning, and multiple intelli-
gence theory (Yesilpmar-Uyar & Doganay, 2018).

Searching “mathematics,” “academic success,” and “elementary school”
as keywords in Education Resources Information Canter (ERIC) and Social
Science Citation Index (SSCI) databases, the number of available studies is
115.271 (as of June 2019). The essential question is whether the teaching stra-
tegies, methods, and techniques used in primary schools make a difference
in mathematics achievement. We have attempted to select studies for further
examination at random. In these studies, we have noticed that student-cen-
tred strategies, methods and techniques have a positive effect on mathematics
achievement.

Systematic reviews reveal highly consistent approaches to research syn-
thesis. These methods used as a tandem include a scientific approach to the
identification, analysis and synthesis of quantitative evidence from previous
studies. They can be used to summarize major research, and to create new insi-
ghts into social work and policy (Littell, Corcoran, & Pillai, 2008). The results of
the research are combined and the general effect of student-centred strategies,
methods and techniques used in elementary school mathematics classes are
noticeable.

As a result, no quantitative effect size has been obtained due to lack of
meta-analysis. However, according to the PRISMA (2009) protocol, a systema-
tic review should be performed without meta-analysis. The importance of the
study lays in revealing the whole picture of the current situation in teaching
mathematics to primary school children. In this study we will answer the follo-
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wing questions. What strategy methods and techniques (student-centred) have
been used in recent years to improve mathematics achievement in primary
school students? What is the distribution of important databases? What is the
distribution in terms of research type (article/ thesis)? In which countries? What
are the sample sizes? How do experimental application times change? And,
most importantly, is there a statistically significant difference in these studies?
If it is statistically significant, it has an effect on academic achievement. Is it
necessary to re-study such experimental studies with the same approach (assu-
ming that the independent variables are held constant)? Not all essential diffe-
rences may have a significant effect. A meta-analysis is needed to demonstrate
this effect. As a result of this study, it may reveal the need for meta-analysis.

METHODS

The authors applied a systematic review method including studies focu-
sing on the same problem and examining all researches in the relevant field.
Studies were included in the research according to predominated criteria. Fin-
dings were synthesized upon completing the study (Burns & Grove, 2007; Hig-
gins & Green, 2011).

In this paper, PRISMA Statement was used in the preparation of the sys-
tematic review protocol and writing the article. This method is used to guide
future researches and practices by revealing the important links and forms in
the literature of educational research (Minner, Levuy & Century, 2010, cited
in Baran & Bilici, 2015). Certain criteria were used to determine which studies
would be systematically reviewed. These studies were based on student achie-
vement resulting from student-centered strategy, methods and techniques.
Moreover, they were experimentally designed studies conducted between
2008 and 2018, and scanned by Turkish (TR) Index, ERIC, and Social Sciences
Citation Index, ProQuest, and National Thesis Center databases.

DATA COLLECTION PROCEDURE

A systematic screening approach was adopted in line with the determi-
ned criteria. “Elementary school”, “success”, “experimental”, “mathematics”
keywords were searched in titles and abstracts. However, depending on the
researches database, search engine characteristics, keywords, and search tech-
niques varied. The screening was repeated periodically until the data analysis
stage (September 2019). After consulting with experts, the appropriate studies
have been selected to be included in the research. Expert opinions were collec-
ted through Google Form. In order to ensure experts easy access to the works
included in the study, they were uploaded to Google Drive. The experts were
asked to review the experimental application in the study through the link inc-
luded in the form. They were asked to decide whether these practices were a
teacher- or student-centered, strategy, method, or technique. The studies were
based on 11 forms. With regard to experts’” opinions obtained from 11 forms,
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Records identified through database searching
Turkey’s Thesis Center (n=41376) (studies on education)
TR Index (n=1508) (essentially mathematical studies in the last decade in the field of Social Sciences)
For ProQuest (n=348) (studies on the achievements in mathematics in primary and secondary schools)
For ERIC (n=54180) (Studies on mathematics)
For SSCI (n=61091) (Studies on mathematics)
Records screened

Turkey's Thesis Center
(n=41376)
TR Index (n=1508)
For ProQuest (n=348)
For ERIC (n=54180)

decade)
For SSCI (n=61091) For SSCI (n=6176) (non-experimental, strategy-based, mathematical, and non-

quantitative)

Records excluded
Turkey's Thesis Center (n=41 345) (last decade, non-experimental studies that measure
the success of elementary mathematics)
TR Index (n=1497) (studies that do not measure primary school success)
For ProQuest (n=346) (non-primary level studies not conducted in the last decade)
For ERIC (n=54118) (non-experimental, methodical, mathematical studies in the last

A 4

Full-text articles assessed for eligibility

Turkey's Thesis Center (n=31)
TR Index (n=11)
For ProQuest (n=21)
For ERIC (n=66)
For SSCI (n=20)

Records after duplicates removed
Turkey's Thesis Center (n=31)

A 4

TR Index (n=11)
For ProQuest (n=21)
For ERIC (n=62)
For SSCI (n=20)

v

Full-text articles excluded, with reasons
Turkey's Thesis Center (n=4)
TR Index (n=1)
For ProQuest (n=10)
For ERIC (n=34)
For SSCI (n=5)

Kappa Statistics (Student-centred - Teacher-centred / Strategy - Method -

Expert opinion in terms of technique)

Figure 1.

A 4

Studies included in qualitative synthesis
Turkey's Thesis Center (n=27)
TR Index (n=10)
For ProQuest (n=11)
For ERIC (n=28)
For SSCI (n=15)

Flow Diagram from PRISMA (2009).

the authors of the study attempted to obtain opinions of the authorities com-
petent in English as most of the studies on learning-teaching strategy methods
and techniques are available in English.

The data with experts’ opinions obtained from Google Forms were trans-
ferred to Statistical Package for the Social Sciences (SPSS). Following the proce-
dure, Kappa Statistics was applied. The Kappa coefficient measures the agre-
ement between two observers in the evaluation of categorical items which can



Journal of Education Culture and Society No. 2_2020 175

be accidental. Therefore, a stronger than harmony result between the two obse-
rvers has been noticed. In this study Cohen’s kappa coefficient, recommended
when considering the concordance between two observers, was used. Thus,
by measuring the harmony between the two experts” views, it also took into
account that harmony can be an opportunity. The percentage ratio between
the two experts’ views is considered to be a stronger result than harmony. As
a result of all experts’ opinion studies, 87 studies obtained systematically were
included in the study.

In order to apply in the study, the following figure was adopted from
PRISMA (2009). Based on the determined inclusion criteria, the flow diagram
contained the phases of Included, Eligibility, Screening, and Identification from
the broadest studies to the narrowest ones.

RESULTS

The results of the study are clarified by the following figures successively.
In a similar vein, this systematic review categorizes the related distributions
based on the studies in the related literature. As already mentioned, the data
presented in the figures were obtained from the studies conducted between
2008 and 2018 by TR Index, ERIC, SSCI, ProQuest and National Thesis Center
databases.

DISTRIBUTION OF INCLUDED RESEARCH BY YEARS
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UMBER OF RESEARCHES
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SH2008 6
212009 6
2010 8
2011 3
m2012 6
m2013 10
m2014 9
H2015 12
m2016 8
m2017 14
m2018 9
Figure 2.

The distribution of studies by years.

Source: Own research.
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Figure 2 shows the distribution of studies by years. The studies come from
the last ten years. Accordingly, most studies were conducted in 2017 (n=14). This
was followed by: 2015 (n=12) studies. Studies conducted in 2013 (n=10). Studies
conducted in 2018 and 2014 (n=9). Studies conducted in 2016 and 2010 (n=8).
Studies conducted in 2012, 2009 and 2008 (n=6). Studies conducted in 2011 (n=3).
Therefore, it can be concluded that the frequency of recent studies has increased.

SAMPLE SIZES OF INCLUDED RESEARCH
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Figure 3.
The sample size of the studies.
Source: Own research.
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Figure 3 shows the sample size of the studies. We can see the sample sizes
according to the databases. Most of the studies were conducted with 31-60 par-
ticipants (n=43). This was followed by 91 or more participants (n=33). 61-90
participants (n=13). 0-30 participants (n=2).
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MEASUREMENT TOOLIN INCLUDED RESEARCH
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Figure 4 shows who developed the success scales used in the studies. Most of
the studies used scales developed by the researchers themselves (n=62). The follo-
wing were in turn: Ready scales were used (n=23). Scales developed by teachers
and experts were used (n=4). International exam questions were used (n=2). Accor-
dingly, the researchers have often preferred to use scales developed by themselves.

CLASSLEVEL IN INCLUDED STUDIES
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The class levels.

Source: Own research.
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Figure 5 shows the class levels in which the research was conducted. Most
preferred to work with 4"-grade students (n=41). The following were respec-
tively: 3"-year students (n=24), 2"-year students (n=13), and 1*-year students
(n=8).

DEGREE OF THESISIN INCLUDED STUDIES
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Figure 6.
The degree of theses.

Source: Own research.

Figure 6 shows the number of master (n=24) and doctoral (n=14) theses
included in the review. From this point of view, it is concluded that the topic of
measuring mathematics achievement in primary schools (in accordance with
inclusion criteria) has been the most common in master’s theses.
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EXPERIMENTAL APPLICATION TIME IN INCLUDED RESEARCH
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Duration of experimental studies.

Source: Own research.
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Figure 7 shows the duration of experimental studies. It is clearly under-
stood that the duration between 1-5 weeks (n=27) is the initial period followed
by the duration between 6-0 weeks (n=24), 11 weeks or more (n=18), and an
uncertain duration (n=19). Moreover, it is easily observed that 1-5 weeks and

6-10 weeks are highly preferred.

COUNTRIES FROM INCLUDED RESEARCH
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The countries in which the studies were conducted.

Source: Own research.
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Figure 8 shows the countries in which the studies were conducted. Most
of the studies were performed in the USA (n=14), followed by Taiwan (n=8)
and Turkey (n=6). Besides, the number of studies conducted in other countries
cannot be denied (n=27).

THE STATISTICALSIGNIFICANCE OF THE EXPERIMENT GROUP
IN THE INCLUDED RESEARCH

100

7
0 90 8
S 80
< 70
w
@ 60
= 50
o] 40
27
é 30 25
S 20 10 I 10 5 s .
=) 10 1 .
2 * mo o mt 0 2 -
. ULUSAL TEZ

TR DIZIN MERKEZ PROQUEST SScl ERIC TOPLAM
M statistically significant 10 27 10 15 25 87
Mstatistically insignificant 0 0 1 0 3 4
Figure 9.

The statistical results from the studies.
Source: Own research.

Figure 9 shows the statistical results from the studies. A significant diffe-
rence was found in an essential part of the studies (n=87). The number of stu-
dies with no significant difference was quite low (n=4). This result shows that
the teaching methods, techniques and strategies used make a difference.

DISCUSSION

Relevant research has not been found in the context of systematic review.
Moreover, in the elementary school mathematics course, no traditional
reviews of strategy methods and techniques have been found. The large
number of experimental studies on this subject encouraged us to compile.
Systematic reviews, which are a kind of literature reviews, aim at a com-
prehensive and unbiased synthesis of many relevant studies (Aromataris &
Pearson, 2014; Pati & Lorusso, 2018). Experimental studies were synthesized
in a comprehensive and unbiased manner. The results obtained can guide the
researchers’ experimental studies on this subject, and student-centred strate-
gies, methods and techniques appear to have a positive impact on elemen-
tary school teachers” mathematics achievement which makes a statistically
significant difference. However, it is necessary to determine the effect level
of this difference. The effect size of the strategy, method, and technique used
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will have an impact on practitioners” and researchers’ attitude in terms of
whether they use it or not.

CONCLUSIONS

In this meta-analysis study, it was found out that the number of partici-
pants of the primary studies centered on the range of 31- 60 to 90 and above.
Moreover, the researchers mostly used their self-constructed achievement
tests. Furthermore, the grade levels of the participants were the 4" graders,
3 graders, 2™ graders, and 1% graders respectively. The dissertations in the
study are composed of 24 master and 14 PhD theses. Besides, the experimental
implementation time of the studies was different but close to each other. The
studies were mostly conducted in the USA, Taiwan, and Turkey respectively.
Additionally, the total number of studies conducted in different countries con-
stitutes a significant proportion of the studies included. In most of the studies
(f =87), significant differences were found in favour of the experimental group.

As a result, within the framework of the inclusion criteria of the research, it
can be concluded that student-centred strategy methods and techniques stati-
stically change the students” mathematics achievement. Among these methods
and techniques, Realistic Mathematics Education, Computer Assisted Teaching
Method, and Collaborative Learning Method were prominent.

LIMITATIONS OF THE STUDY

This study was limited to certain criteria used to determine which studies
would be systematically reviewed. However, these studies were only based
on student achievement resulting from student-centred strategy, methods and
techniques. Moreover, they were also limited to experimentally designed stu-
dies conducted between 2008 and 2018, and scanned by Turkish (TR) Index,
ERIC, and Social Sciences Citation Index, ProQuest, and National Thesis
Center databases.
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