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ABSTRACT

Quantum Learning Model (QLM) is a model that enables students to have a joyful learning experience, aims to
realise permanent learning, and aims to learn by making sense in the mind of the individual. This study aimed to
systematically synthesise the effect of QLM on academic achievement through meta-analysis method through
existing research. A search of five databases yielded 25 studies that met the inclusion criteria. The findings of
the random effects meta-analysis showed that the effect of QLM on academic achievement was positive and
large (d=1.051 [0.769, 1.331], p<.05). According to the moderator analysis results, the results concluded that
publication year, sample size, publication type, course, country and pretest status variables were not significant
sources of heterogeneity. The highest effect of QLM on academic achievement was found at the middle school
level, followed by primary school, high school and university levels, respectively. The results of the study suggest
that QLM is effective on academic achievement. The study also provides suggestions for future studies on QLM.

Keywords: Meta analysis, achievement, learning model, education, quantum learning model, academic
achievement.

Modeli Akademik Basariyi Arttiriyor mu?: Bir Meta-Analiz

oz

Kuantum Ogrenme Modeli (KOM), 6grencilerin keyifli bir 6grenme deneyimi yasamalarini saglayan, kalici
ogrenmeyi gerceklestirmeyi hedefleyen ve bireyin zihninde anlamlandirarak 6grenmesini amaglayan bir
modeldir. Bu calisma, mevcut arastirmalar iizerinden meta-analiz yontemiyle KOM’iin akademik basari
Uzerindeki etkisini sistematik olarak sentezlemeyi amaglamistir. Bes veri tabaninda yapilan taramada dahil
edilme kriterlerini karsilayan 25 calisma bulunmustur. Rastgele etkiler meta-analizinin bulgulari, KOM’iin
akademik bagsari tizerindeki etkisinin pozitif ve biylk oldugunu gostermektedir (d=1.051 [0.769, 1.331], p<.05).
Moderat6r analizi sonuglarina gére yayin yili, 6rneklem buyukligi, yayin tird, ders, tlke ve ontest durumu
degiskenlerinin 6nemli heterojenlik kaynaklari olmadigi sonucuna varilmistir. KOM’iin akademik basari
tzerindeki en yuksek etkisi ortaokul dizeyinde bulunmus, bunu sirasiyla ilkokul, lise ve Universite duzeyleri
izlemistir. Calismanin sonuglari, KOM’iin akademik basari iizerinde etkili oldugunu géstermektedir. Ayrica
calisma KOM ile ilgili gelecekte yapilacak calismalar icin dneriler sunmaktadir.

Anahtar Kelimeler: Meta-analiz, basari, kuantum 6grenme modeli, 6grenme modeli, egitim, akademik basari.
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Introduction

In the 21st century, there are many important
developments and changes in education as well as in
many other fields. When we look at the basis of these
developments and changes, it is seen that information has
increased and multiplied rapidly compared to previous
centuries (Cogan & Derricott, 2014). Rapidly advancing
technology brings nations closer to each other and
increases communication. All nations have agreed that
education systems should be redesigned to adapt to
development and changes (Pont, Moorman & Nusche,
2008). With the effect of these rapid changes, rigid and
precise facts in teaching have been replaced by flexibility
and openness to change (Earl, Hargreaves, Moore, &
Manning, 2002). Therefore, teaching practices with
passive participation of students in education have turned
into active participation. With the effect of this
transformation, the role of education has become to
educate individuals who provide permanent learning,
develop skills, gain attitudes and behaviours, are open to
innovations, and think critically instead of teaching
knowledge by rote (National Research Council, 2012). In
this context, many learning models have been developed,
especially Discovery Learning, Inquiry Learning,
Cooperative Learning, Quantum Learning models (Felder
& Brent, 2007; Castronova, 2002). One of these models is
the Quantum Learning Model (QLM) (Le Tellier, 2006),
which enables students to have a pleasant learning
experience, aims to achieve permanent learning, and
enables the individual to learn by making sense in his/her
mind instead of rote learning.

The Quantum Learning Model (QLM) is a learning
model proposed by Bobbi DePorter in the USA in the
1980s and developed with the work of Lazanov
(Karamustafaoglu, 2018). The QLM emerged with the idea
that the principles of quantum physics can also apply to
the human brain and thoughts. This model aims to ensure
the development and self-realisation of the individual as a
whole (Abidin, 2018). The model has a number of basic
aims. These can be listed as ensuring the permanence of
knowledge, expanding the imagination by using the right
part of the brain effectively, enabling the individual to
recognise themselves, offering the individual the chance
to realise their characteristics, introducing ways of
learning to learn, and setting effective goals that will
motivate them to learn (Taspinar, 2017).

The main goal of the QLM is to ensure that the person
realises themselves holistically and gains a positive
worldview (Ekici, 2019). In QLM, individual differences of
learners and different learning approaches are considered
important (Usanmaz, Alc, & Celikgdz, 2017). In this
learning model, it is aimed that learners with different
types of intelligence develop physically, affectively and
cognitively. Therefore, it can be stated that QLM is
suitable for the educational purposes of the modern

period in terms of taking individual development into
account.

There are many learning models and theories that
influence and shape QLM. These models and theories are
presented in Figure 1 (Ekici, 2019).

There are many studies in the literature explaining the
theories and models in Figure 1 (Minewiser, 2000; Walsh,
2002; Polat, 2014; Politano & Paquin, 2000; Caine, 2002;
Goleman, 1996; Ekici, 2019).

According to QLM, the learning environment works
like a symphony orchestra. Just as each unit of the
orchestra (sounds, musical instruments, body language)
works in harmony, in the classroom environment, the
teacher, students, equipment and learning environment
are in integrity and harmony (DePorter, Reardon, &,
Norie, 1999). QLM consists of six stages and there is a
close relationship between these stages and these stages
have the feature of complementing each other. These
stages are; enroll, experience, label, demonstrate, review
and celebrate (Celik, 2018). These stages should also cover
academic and lifelong learning skills in the most effective
way. In the enroll stage, the lesson can be started with an
interesting saying, short plays - skits - or a short video on
the subject that will attract students' attention to the
lesson. In the experience stage, mind maps, simulations or
metaphorical expressions are used to associate the new
subject to be taught with the old subjects (Le Tellier,
2006). In the label stage, the relationship between what
the students have learnt and life is tried to be established.
At this stage, memory technique, graphic, poster can be
used. Students are also expected to make some
arrangements on what they have learnt. In the
demonstrate stage, students are given opportunities to
apply what they have learnt in different situations. The
basic purpose of this stage is to ensure that students gain
self-confidence that they can overcome the new subject.
Therefore, students can be offered opportunities and
environments where they can generate original ideas and
look from different perspectives. Team work, video
shootings, games, songs, graphic drawings can be done as
activities (Sujatmika, Hasanah, & Hakim, 2018). In the
review stage, it is aimed to facilitate the retention of what
is learnt by strengthening the neural connections where
learning takes place in the brain. For this purpose,
multiple intelligence applications can be included. What is
important at this stage is to ensure that students reinforce
the information they have learnt. In the celebrate stage,
students are appreciated in order to maintain their
motivation and ensure that their success continues to
increase. At this stage, competitions can be organised for
students to enjoy the newly learned information (Ekici,
2019).

There are many studies in the literature investigating
the effect of QLM on academic achievement (Acat &
Yusuf, 2014; Afandi & Wahyuningsih, 2020; Anggaraeni,
Negara & Putra, 2018; Khozaei, Zare, Moneghi, Sadeghi &
Taraghdar, 2022; Sihite & Sinulingga, 2013; Nurlita,
Kartono, & Yulianto, 2020).
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Figure 1. Theories that are effective in the development of QLM (Ekici, 2019)

Some of the primary studies report a low impact of
QLM on academic achievement (Ari ve Alaca, 2015; Basuki
ve Bon, 2020; Fenar, 2022), while others report a high
impact (Trisnawati et al., 2015; Beyaztas, 2022). Syukria
(2019) states that QLM positively affects students' foreign
language learning success. Lenny, Firman and Desyandri
(2018) state that QLM increases science achievement.
Similarly, Alkaustar (2015) states that QLM increases text
writing skills with his experimental study. As can be seen,
there are many national and international studies
examining the effect of QLM on achievement. The
existence of these studies has revealed the need to
examine the effect of QLM on academic achievement by
meta-analysis method. Kanadli, Unal, and Karakus (2015)
examined the effect of QLM on academic achievement
with meta-analysis. In this study, it is stated that QLM has
a positive and small effect on academic achievement.
Kanadh et al. (2015) examined 13 studies conducted
between 2004 and 2014 by meta-analysis method. The
primary objective of this study is to address the studies
conducted after 2014. With this study, it is thought that it
will be possible to compare the effect of QLM on academic
achievement compared to previous years. The aim of this
study is to combine the effect of QLM on academic
achievement based on the results of the primary studies
in the literature with the meta-analysis method and to
examine this effect according to variables. In this
direction, the research questions are given below.

1. Does the QLM increase academic achievement?

2. Does the effect of QLM on academic achievement
differ according to year of publication, sample size,
publication type, school type, course, country, control
group and pretest status?
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Method

Meta-analysis is a powerful way of summarising
multiple studies and obtaining valuable information from
these studies (Hedges & Olkin, 1985; Yigiter, Demir &
Dogan, 2023). This study was conducted in Turkey. In
order to reach all studies related to the research topic,
Web of Science, ERIC, Ulakbim, Google Scholar, and
National Thesis Centre databases were searched between
March and April 2023. The keywords "quantum learning
model", "achievement", "experimental" were used in the
search. It is recommended to follow the PRISMA
guidelines in order to accurately perform the screening
and reporting for meta-analysis (The PRISMA Group,
2009). The flow diagram prepared in this direction is
presented in Figure 2.

As seen in Figure 2, 1194 studies were reached from
the five databases analysed. It was seen that 19 of these
studies met the inclusion criteria in meta-analysis.

non
1",

Coding Form

Previous meta-analysis studies were examined in order
to code the studies reached as a result of the review and
eight moderator variables were determined as (a) Year of
Publication, (b) Sample Size, (c) Publication Type, (d) School
Type, (e) Course, (f) Country, (g) Control Group, and (h)
Pretest Status. All of these moderator variables are typical
variables in previous meta-analysis studies. A coding form
was created to standardise the coding. The coding form is
shown in Table 1.
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Table 1. Coding System

m _\I_/:::ble Coding Technique
Study Code Categ. Number assigned to the studies in sequence.
Authors Categ. Indicates the surnames of the authors.
Title Categ. Indicates the title of the study.
Year of Publication Categ. Indicates the year of the study.
nEpre Cont. The number of students from the experimental group who took the pretest.
mEpre Cont. Mean pretest scores of the experimental group.
SdEpre Cont. Standard deviation of pretest scores of the experimental group.
nCpre Cont. Number of students from the control group who took the pretest.
mCpre Cont. Mean pretest scores of the control group.
SdCpre Cont. Standard deviation of pretest scores of the control group.
mEpost Cont. Mean posttest scores of the experimental group.
SdEpost Cont. Standard deviation of posttest scores of the experimental group.
mCpost Cont. Mean posttest scores of the control group.
SdCpost Cont. Standard deviation of the posttest scores of the control group.
Publication Type Categ. Indicates the type of publication of the work. 1 = article, 2 = thesis, 3=congress.
Indicates the sample group in which the study was conducted. 1 = primary
SEEEl e Categ. school, 2 = middle school, 3 = high school.
Indicates the course in which the experimental research was conducted
Course Categ. . . . . .
(science, social sciences, mathematics, language teaching, other).
o e Indicates the country where the study was conducted (Turkey, Indonesia,
other).
Control Group Categ. Indicates whether the study has a control group (available, not available).
Pretest Status Categ. Indicates the status of pretesting in the study (available, not available).

Categ. = Categorical, Cont.= Continuous

Table 1 shows the coding method of the studies
included in the meta-analysis. The coding was first prepared
as a Microsoft Excel document and then transferred to R
software for statistical analyses.

Screening Results

The screening results obtained by examining these 25
studies included in the meta-analysis are presented in Table
2. As seen in Table 2, 13 (52.0%) of the 25 studies analysed
were articles, 10 (40.0%) were theses and 2 (8.0%) were
theses. According to school type, 7 (28.0%) of the studies
were conducted in primary school, 12 (48.0%) in middle
school, 5 (20.0%) in high school and 1 (4.0%) in university.
According to the course variable, 6 (24.0%) of the studies
were conducted in science, 5 (20.0%) in social sciences, 5
(20.0%) in mathematics, 7 (28.0%) in language teaching and
2 (8.0%) in other fields. It is also seen that the included
studies were published between 2015 and 2022.

Data Analysis

The most conspicuous output of meta-analysis studies
is the common (overall) effect size. In meta-analysis
studies involving experimental studies, Cohen's d effect
size is generally calculated with the following formula:

_ XEXperimental - XContTol

d=

_ _ SdPooled
Xgxperimental @aNd Xconeror in the equation represent

the mean scores of the experimental and control groups,
respectively. Sdp,yeq indicates the pooled standard
deviation.

For pretest-posttest control group designs, Cohen's d
effect size value is calculated by the following formula
(Becker, 1988; Morris, 2008):

XC.Post - XC.Pre
SdPre.C

d = XE.Post - XE.Pre
=Cg Sd —Cc
Pre.E

Here, X p,sr Means the mean posttest score of the
experimental group, Xz p,. means the mean pretest score
of the experimental group, X p,s: means the mean
posttest score of the control group, X p,, Mmeans the
mean pretest score of the control group. Sdp,o.r and
Sdpyorc indicate the pooled standard deviation of the
experimental and control groups, respectively. ¢z and ¢,
values are bias adjustments and can be calculated by the
following formula:

3
R [ —
K 4(n;—1) -1
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Table 2. Details of the Primary Studies

Num. Authors Year Control Pretest Publication Course School S
Grup Status Type Type
1 Aydin 2018 Available  Available  Thesis Language Middle Sch.  Turkiye
Teaching
2 Celik 2017  Available Available Article Social Sciences z:hmary Turkiye
3 Ariand Alaca 2015 Available Available Article Science Middle Sch.  Turkiye
4 Usanmazetal. 2017 Available Available Article Languf‘:\ge High Sch. Turkiye
Teaching
5 Erkog 2019  Available Available Thesis Science Middle Sch.  Turkiye
6 Fenar 2021  Available Available Thesis Social Sciences Middle Sch.  Turkiye
7 Yalgintas 2019  Available Available Thesis Science :crlhmary Turkiye
8 Beyaztas 2022  Available Available Thesis Social Sciences High Sch. Turkiye
9 Simsek 2016  Available Available Thesis Science Middle Sch.  Turkiye
10 Ciftcibasi 2021  Available Available Thesis Science Middle Sch.  Turkiye
11 Unal and inal 2019  Available Available Article Social Sciences Middle Sch.  Turkiye
12 Bozkurt 2015 Available Available Thesis Mathematics z:hmary Turkiye
13 Faradiba et al. 2021  Available Available Article - :(Zlhmary Indonesia
Munawarah et . . . Language . .
14 2020 Available Available Article . Middle Sch.  Indonesia
al Teaching
15 Julita 2017  Available Available Article Mathematics High Sch. Indonesia
16 Sari 2018  Available Available Thesis Langu?ge High Sch. Indonesia
Teaching
17 l;/llasrokah et 2022  Available Available Article Social Sciences ::hmary Indonesia
R . . . Primary .
18 Prawiyogietal. 2020 Available Available Congress Mathematics Sch Indonesia
19 Basukiand Bon 2020 Available Available Congress Mathematics Middle Sch.  Indonesia
20 Arditya 2019  Available Available Article Langu?ge Middle Sch.  Indonesia
Teaching
21 Trisnawati et 2015 NOt, Available Article Mathematics Middle Sch.  Indonesia
al. available
22 Darmanah 2020 Not Available Article Language High Sch. Indonesia
available Teaching
23 Rahmayanti 2017 NOt. Available Thesis Langufa\ge Primary Indonesia
available Teaching Sch.
24 Khozaei et al. 2022  Available NOt, Article - University Indonesia
available
Anggaraeni et . Not . . . .
25 2018 Available . Article Science Middle Sch.  Indonesia
al. available

The variance of the effect size is calculated by the
following formula (Becker, 1988):

2(1—7) d?

var(d) - le 2(7’1] - 1)

The r value in the equation expresses the correlation
coefficient among pretest and posttest scores. In order to
calculate the variance of the effect size, the correlation
value among pretest and posttest scores is necessary. It
was observed that none of the 25 studies analysed in this
study reported this correlation value. Salminen et al.
(2015) reported that pretest-posttest correlation
coefficients were between 0.72 and 0.90. When this
correlation value is missing, it is recommended to user r =
0.7 for normally distributed scores (Estrada et al., 2019).
The effect sizes obtained from the included studies were
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interpreted according to Cohen's (1988) criteria: small
[0.2, 0.5]; medium [0.5, 0.8]; large [0.8, +] effect.

The reason for heterogeneity between studies
conducted on different groups with the same method may
be sampling errors, application conditions or effect sizes.
Therefore, it is recommended to use random effects
model in such cases (Field & Gillett, 2010). In this meta-
analysis study, random effects model was used and
common effect sizes were computed with Cohen's d
coefficient.

Q and [F? statistics were used to evaluate the
heterogeneity between the studies in this meta-analysis
(Higgins and Thompson, 2002). If the result of the Q
statistic is significant, this indicates that there is
heterogeneity between the studies. The /? statistic is
generally interpreted as 25% low, 50% medium and 75%
high heterogeneity.
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G
Searching the identified databases with the keywords "quantum learning model",
o "achicvement" and "experimental”.
S}
z l
.*E Records identified (n = 1194)
= [ Web of Science (n = 20),
e ERIC (n=76),
e  Google Scholar (n = 1055),
“——" |e  Ulakbim (n=24),
e National Thesis Center (n = 19).
e In addition, congress abstracts and references of the included studies were
also scanned.
g !
=
§ Studics to be included in the meta-analysis;
%} e  Studies carried out between 2015 and 2022,
e  Bceing carricd out with the quantum learning model,
e  Being experimental research,
e  Reporting of group averages and sample sizes,
~——— |®  The fact that it was studied in Turkey sample,
e  Full-text article, master's or doctoral thesis,
e  Including only one of the studies published in different years with the
- same sample.
= e Investigating academic achievement in any subject or course.
Z ;
K e  Records examined (n = 108)
Reeotiseonsidarad Excluded rccord.s andlrcasons (n=283) . .
; _ e  Academic achievement was not investigated
) | appropriate (n = 25) (n=11)
e  Quantum learning model not investigated
(n=6),
e  Experimental design was not studied
b=
2 (n=19),
% e No mean or standard deviation reported
A (n=47).
Studies included in meta-analysis (n = 25)

Figure 2. Literat

Analogue ANOVA and meta-regression analyses were
conducted to identify possible source of heterogeneity
between studies. It is stated that there should be two or
more studies in each subgroup for analogue ANOVA
analysis and ten or more studies for meta regression
analysis (Borenstein et al., 2010). In this study, moderator
analyzes were performed with the variables that met this
criterion. All analyses were performed with the “metafor”
(Viechtbauer, 2010) package in the R program.

Results
This section presents the findings of common effect size,
heterogeneity tests and moderator analyses.

Findings on Common Effect Size
In this study, in which the effect of QLM on academic
achievement was examined, the common effect size

ure review process

calculated according to the random effects model of 25
studies included in the meta-analysis is presented in Table
3.

As seen in Table 3, the common effect size was
estimated as 1.051. In addition, the lower limit for the 95%
confidence interval of the common effect size was
calculated as 0.769 and the upper limit as 1.331. Morever,
the common effect size value was statistically significant
(z (24) = 7.33, p <.0001). These results show that the QLM
increased academic achievement positively and large
effect level (d > 0.8).

The forest plot of the effect size and average effect size
of each of the 25 studies is presented in Figure 3.
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Table 3. Effect Size

Standart 95% Confidence
N Effect Size Error P Interval
Lower Upper
25 1.051 0.143 7.33 <.0001 0.769 1.331
Table 4. Heterogeneity Tests
Q df Table % value p P
86.875 24 36.415 <0.0001 73.38
Study SMC [95% CI]
Aydin, 2018 - 0.48 [ 0.03, 0.93]
Celik, 2017 S — 1.46 [ 0.54, 2.38]
Ari and Alaca, 2015 l—-—{ -0.52 [-1.39, 0.35]
Usanmaz et al., 2017 e - 0.80 [=0.14, 1.74]
Erkog, 2019 N 1.38[0.67, 2.10]
Fenar, 2021 R 0.04 [~0.71, 0.80]
Yalgintas, 2019 E—— 0.96[0.32, 1.60]
Beyaztas, 2022 e 2.39[1.57,3.20]
Simsek, 2016 Y — 1.35(0.38, 2.33]
Giftcibasi, 2021 |—-—| 0.63[-0.28, 1.55]
Unal and Inal, 2019 }—-—| 0.57 [-0.31, 1.44]
Bozkurt, 2015 E—— 0.93[0.21, 1.66]
Faradiba et al., 2021 —a— 1.36 [ 0.50, 2.22]
Munawarah et al., 2020 }—I—| 0.16 [-0.71, 1.04]
Julta, 2017 —— 1.260.70, 1.82]
Sari, 2018 ] 1.94[0.89, 2.99]
Masrokah et al., 2022 —— 0.69[0.18, 1.20]
Prawiyogi et al., 2020 b 1.49[0.84, 2.15]
Basuki and Bon, 2020 { { -0.32[-1.98, 1.34]
Arditya, 2019 — 0.44[-0.01, 0.89]
Trisnawati et al., 2015 —a— 1.94[1.36, 2.51]
Darmanah, 2020 (B — 2.07 [ 1.40, 2.74]
Rahmayanti, 2017 e 1.92[0.75, 3.10]
Khozaei et al., 2022 |—I—| 0.70[ 0.08, 1.33]
Anggaraeni et al., 2018 : —a— 1.71[1.13, 2.29]
RE Model & 1.05[0.77, 1.33]

Standardized Mean Change

Figure 3. Forest Plot

In Figure 3, the effect sizes of the studies included in
the meta-analysis are shown with square shapes in the
graph. The horizontal lines above the effect sizes indicate
the 95% confidence intervals of the effect sizes. The
common effect size of the studies is shown with a
rhombus shape. When Figure 4 is examined, it is seen that
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the effect sizes of the studies examining the effect of QLM
on academic achievement vary between -0.52 and 2.39. It
can be stated that only two of the effect sizes is negative
and the other effect sizes show a positive effect. In
addition, the prediction interval was estimated from the
effect sizes of the included studies. The prediction interval
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was estimated as [-0.150, 2.251], which indicates that 95%
of the overall population would have an effect size in the
range [-0.150, 2.251].

Moderator Analyses

Moderator analyses (analogue ANOVA and meta
regression) were conducted with the variables
determined in the study. The results of moderator
analyses on the effect of QLM on academic achievement
according to year of publication, publication type,
application period, course, sample size and school type
are presented in Table 5 and Table 6.

When Table 5 is analysed, it is seen that the common
effect size according to the publication type variable is
0.994 (95% CI [0.596, 1.393]) for articles, 1.144 (95% CI
[0.691, 1.596]) for thesis and 0.661 (95% CI [0.185, 1.137])
for congress. It can be stated that the differences between
the effect sizes of the publication type groups are not
significant (Q» = 0.289, p = .865). In other words, it can be
stated that the type of publication (article, thesis and
congress) is not a significant source of heterogeneity in
the effect of QLM on achievement.

When the findings are analysed according to the
course variable, it is seen that the common effect size is
0.661 (95% CI [0.185, 1.137]) for science, 1.011 (95% ClI
[0.219, 1.803]) for social sciences, 1.311 (95% Cl [0.846,
1.776]) for mathematics and 1.056 (95% CI [0.448, 1.664])
for language teaching. It can be stated that the differences
between the effect sizes of the course types are not
significant (Q» = 2.176, p = .537). In other words, it can be
stated that the course variable is not a significant source
of heterogeneity in the effect of QLM on achievement.

When the findings are analysed according to the
school type variable, it is seen that the common effect size
is 1.135 (95% ClI [0.826, 1.445]) for primary school, 0.718
(95% CI [0.276, 1.161]) for middle school, 1.689 (95% Cl
[1.140, 2.238]) for high school and 0.702 (95% CI [0.079,
1.325]) for university. It can be stated that the differences
between the effect sizes of the school groups are
significant (Q» = 7.933, p = .047). In other words, course
variable is a significant source of heterogeneity in the
effect of QLM on academic achievement. It can be said
that the effect of QLM on academic achievement is the
highest at the high school level, followed by primary
school, middle school and university levels respectively.

When the findings are analysed according to the
country variable, it is seen that the common effect size is
0.865 (95% ClI [0.453, 1.277]) for Turkiye and 1.217 (95%
Cl [0.844, 1.589]) for Indonesia. It can be stated that the
differences between the effect sizes of the country groups
are not significant (Q» = 1.549, p =.213). In other words, it
can be stated that the country groups (Turkiye and
Indonesia) is not a significant source of heterogeneity in
the effect of QLM on achievement.

When the findings are analysed according to the
control group variable, it is seen that the common effect
size is 0.925 (95% CI [0.649, 1.200]) for “available” and
1.983 (95% CI [1.573, 2.393]) for “not available”. It can be
stated that the differences between the effect sizes of the

control group variable are significant (Qb = 7.389, p =
.006). In other words, it can be stated that the control
group variable is a significant source of heterogeneity in
the effect of QLM on achievement. It is seen that the
effect sizes of the studies with a control group have
significantly lower effect sizes than the studies without a
control group.

When the findings are analysed according to the
pretest status variable, it is seen that the common effect
size is 1.034(95% Cl [0.733, 1.334]) for “available” and
1.211 (95% ClI [0.225, 2.197]) for “not available”. It can be
stated that the differences between the effect sizes of the
pretest status groups are not significant (Qv = 0.122, p =
.726). It can be said that there is no significant difference
between the effect sizes of studies with pretesting and
studies without pretesting.

When Table 6 is analysed, it can be stated that
according to the meta regression analysis performed to
determine the effect of year of publication on effect sizes,
year of publication has no significant effect on effect sizes
[Qb=0.067, p = 0.795].

According to the meta regression results regarding the
effect of sample size moderator variable on effect sizes, it
can be said that sample size has no significant effect on
effect size [Qb = 1.709, p = 0.191]. This finding suggests
that the sample size variable is not a significant source of
heterogeneity in the effect of the QLM on achievement.

Publication Bias

A good literature review is a precondition for meta-
analysis studies to reflect the real situation. Publication
bias refers to the bias that occurs due to the fact that
studies with statistically significant results or conducted
with large samples are more likely to be published. This
may lead to an overestimation of the common effect size
(Borenstein et al., 2009). However, only published studies
may not represent the reality of a subject. To prevent
publication bias, unpublished and waiting to be published
(grey literature) studies should also be included. In
addition, another way to prevent publication bias is to
conduct a comprehensive review.

In this study, publication bias was analyzed with Fill
and Trim method, egger test and fail-safe N values. The
funnel plot obtained from the Fill and Trim method is
presented in Figure 4.

As can be seen in Figure 4, according to the effect size
and standard errors, the 25 studies were distributed
symmetrically on both sides of the graph. The trim and fill
method indicated that there were no missing studies and
did not suggest any missing studies. Therefore, the fill and
trim method did not change the pooled effect size. The
Egger test was performed to test the symmetry of the
graph in Figure 3. As a result of this test, t(24) = 0.046, p =
0.763 (p > .05).

These results show that the funnel plot has a
symmetrical distribution and there is no publication bias.
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Table 5. Results of Moderator Analyses (Subgroup Analyses)

. 95% Confidence
Moderator Category N  Effect Size Interval Q df p
Variable
Lower Upper
Article 13 0.994 0.596 1.393
Publication Type Thesis 10 1.144 0.691 1.596 0.289 2 0.865
Congress 2 0.752 -0.997 2.501
Science 6 0.661 0.185 1.137
Social Sciences 5 1.011 0.219 1.803
Course 0.570 3 0.966
Mathematics 5 1.311 0.846 1.776
Language Teaching 7 1.056 0.448 1.664
Primary School 7 1.135 0.826 1.445
Middle School 12 0.718 0.276 1.161
School Type ) 7.933 3 0.047*
High School 5 1.689 1.140 2.238
University 1 0.702 0.079 1.325
Turkey 12 0.865 0.453 1.277
Country 1.549 1 0.213
Indonesia 13 1.217 0.844 1.589
Available 22 0.925 0.649 1.200
Control Group 7.389 1 0.006*
Not available 3 1.983 1.573 2.393
Available 23 1.034 0.733 1.334
Pretest Status 0.122 1 0.726
Not available 2 1.211 0.225 2.197
*p<.05
Table 6. Results of Moderator Analyses (Meta Regression)
Moderator Variable  Variance Standard Error Qv df p
Intercept 36.174 135.44
Year of Publication 0.067 1 0.795
Year -0.017 0.06
) Intercept 1.590 0.436
Sample Size 1.709 1 0.191
N -0.010 0.008
© - [ 0.05<p=<1.00
&y [J 0.00<p <0.05
® Studies
o Filled Studies
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Figure 4. Funnel Plot
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The fail-safe number value, which gives the number of
studies with zero effect size required to eliminate the
statistical significance of the common effect size, was
computed. For the current study, Rosenthal's fail-safe
number value was computed as 1791. This value shows
that there is no publication bias in the current meta-
analysis study and indicates that the meta-analysis is
reliable (Long, 2001).

Discussion and Conclusion

The present study aimed to statistically synthesise
effect sizes of the studies examining the effect of
Quantum Learning Model [QLM] on academic
achievement by meta-analysis method. In line with the
purpose of the study, the findings of 25 studies that met
the inclusion criteria in the meta-analysis were combined.
The results determined graphically and statistically that
there was no publication bias for these studies included in
the meta-analysis. It can be stated that this situation
indicates that the meta-analysis is reliable.

The analyses using the random effects model showed
that QLM had a positive and large (d > 0.8) effect on
academic achievement, and the study concluded that this
relationship was significant. It can be said that this result
is similar to the literature. Kanadli et al. (2015) examined
13 studies between 2004-2014 in a meta-analysis study on
the effect of QLM on academic achievement. This study
stated that QLM had a small positive effect on academic
achievement. In the current study, studies conducted
between 2015 and 2022 and investigating the effect of
QLM on academic achievement were discussed. The result
that QLM had a large positive effect on academic
achievement can also be interpreted as that QLM has
achieved efficient results in terms of academic
achievement. While the results of Kanadl et al. (2015)
reported a small effect, this study reported a large effect.
Basically, the reason for this situation is that 30.76% of the
effect sizes in Kanadl et al.'s (2015) study were negative,
while 8.00% of the effect sizes in the current study were
negative. This can also be interpreted as an increase in the
effect of QLM on academic achievement over time.

According to the results of heterogeneity analyses, the
study determined that the included studies showed
heterogeneity in terms of effect sizes. In order to
determine the sources of heterogeneity, moderator
analyses were conducted with the variables of year of
publication, sample size, publication type, school type,
course, country, control group and pretest status.
According to the findings obtained from moderator
analyses, the study determined that year of publication,
sample size, publication type, course, country, pretest
status variables did not cause a significant heterogeneity
in the effect of QLM on academic achievement. Similar to
the results of the current study, Kanadh et al. (2015)
stated that there was no significant difference between
effect sizes according to the course variable. While the
publication type (thesis and article) variable was not a
significant source of heterogeneity in the current study,

Kanadl et al. (2015) stated that the publication type was
a significant source of heterogeneity. The present study
and Kanadh et al. (2015) study differ in terms of this
finding.

According to the school type variable, the current
study concluded that there was a significant difference
between primary school, middle school, high school and
university groups. According to this result, the study
determined that QLM had the highest effect on academic
achievement in the middle school group, followed by
primary school, secondary school and university groups,
respectively. Kanadl et al. (2015) stated in their meta-
analysis study that effect sizes did not differ significantly
according to school type. The findings of Kanadli et al.
(2015) and the current study differ according to the school
type variable.

According to the control group variable, the study
concluded that there was a significant difference between
the effect sizes of the studies with control group and the
studies without control group. According to this result, the
effect of QLM on academic achievement was greater in
studies without a control group than in studies with a
control group. In other words, the effect size of the studies
without a control group seemed to be more inflated.
There are studies reporting that the lack of a control group
in experimental studies may mislead the results (Cook &
Campbell, 1979; Shadish, Cook, & Campbell, 2002). This
finding of the study suggests that experimental studies
should include a control group in order to reach effect
sizes that reflect the real situation.

Limitations and Suggestions

The current meta-analysis is limited to a total of 25
studies conducted between 2014 and 2022. In the
literature review, the statistics (mean, standard deviation,
t value, etc.) required to calculate the effect size in many
article texts were not included in the current meta-
analysis study because they were not shared. It is
recommended that researchers conducting research on
the Quantum Learning Model report statistics such as
mean, standard deviation, t value, pretest-posttest
correlation to calculate the effect size. A second level
meta-analysis study can be conducted by including new
studies examining the effect of QLM on academic
achievement in the literature. It was seen that there are
many studies examining the effect of QLM on critical
thinking skills. In the future, researchers can conduct a
meta-analysis study examining the effect of QLM on
critical thinking skills. On the other hand, it was observed
that there were a limited number of studies examining the
effects of QLM on analytical thinking skills, creative
thinking skills, problem solving skills and course anxiety.
Future researchers can plan studies investigating these
relationships.
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Genisletilmis Ozet

Giris

Bilginin gecmise goére katlanarak hizla arttigr 21.
yuzyllda egitim sistemleri yeni arayislar icerisindedir.
Yasanan hizh degisimlerle birlikte 6gretimde kati ve kesin
dogrular yerini esneklige ve degisime birakmistir. Bu
donusimin etkisiyle egitimin roll, kalici 6grenmeleri
saglayan, becerileri gelistiren, tutum ve davranislar
kazandiran, vyeniliklere agik olan, elestirel diisiinen
bireyler yetistirmek haline gelmistir. Bu baglamda pek ¢ok
o6grenme modeli gelistirilmistir. Bu modellerden biri de
ogrencilerin  hizli ve keyifli bir 6grenme deneyimi
yasamalarini saglayan, kalici 6grenmeyi gergeklestirmeyi
hedefleyen, ezbere dayali 6grenme vyerine bireyin
zihninde anlamlandirarak 6grenmesini olanak taniyan
Kuantum Ogrenme Modeli’dir (KOM) (Le Tellier, 2006).

Kuantum Ogrenme Modeli’'nin temel hedefi, kisinin
kendisini batuncil bicimde gerceklestirmesini ve olumlu
diinya goriasti kazanmasini saglamaktir (Ekici, 2019).
KOM’de 6grenenlerin bireysel farkliliklari ve farkli
O0grenme vyaklasimlari 6nemli goérilmektedir (Usanmaz
vd., 2017). Bu 6grenme modelinde farkli zeka tiirine sahip
Ogrenenlerin fiziksel, duyussal ve bilissel olarak gelisim
gdstermesi amaglanmaktadir. Dolayisiyla KOM'’iin bireysel
gelisimi dikkate almasi agisindan modern dénemin egitim
amaglarina uygun oldugu belirtilebilir.

KOM’iin  akademik basarlya etkisini arastiran
literatlrde pek ¢ok calisma bulunmaktadir (Acat & Yusuf,
2014; Afandi & Wahyuningsih, 2020; Anggaraeni, Negara
& Putra, 2018; Khozaei, Zare, Moneghi, Sadeghi &
Taraghdar, 2022; Sihite & Sinulingga, 2013; Nurlita,
Kartono, & Yulianto, 2020). Kanadli, Unal ve Karakus
(2015), KOM’iin akademik basari Gizerindeki etkisini meta-
analiz ile incelemislerdir. Bu calismada KOM'’{in akademik
basari lizerinde pozitif yonde ve kiigik diizeyde etkisinin
oldugu belirtilmektedir.  Syukria (2019), KOM’iin
ogrencilerin yabanci dil 6grenme basarisini pozitif yonde
etkiledigini ifade etmektedir. Lenny, Firman and
Desyandri (2018), KOM’iin fen basarisini arttirdig
belirtmektedir. Benzer sekilde, Alkaustar (2015), yaptig
deneysel calisma ile KOM’iin metin yazma becerilerini
arttirdigini ifade etmektedir. Gorildigi tzere KOM’ln
akademik basariya etkisini inceleyen yurt icinde ve yurt
disinda yapilmis pek ¢ok ¢alisma bulunmaktadir. Bu
calismalarin varligi, KOM’iin akademik basariya etkisinin
meta-analiz ydontemiyle incelenmesi gereksinimini ortaya
¢ikarmistir. Bu c¢alismanin amaci, kuantum Ogrenme
modelinin akademik basariya etkisini inceleyen ¢alismalari
meta-analiz yontemiyle birlestirmek ve ortak (genel) etki
blylklGgini belirlemektir.

Yéntem

Bu arastirmada KOM’iin akademik basariya etkisi
meta-analiz yontemi ile incelenmistir. Meta-analiz, birden
fazla yapilmis calismalari 6zetleyerek bu calismalardan
degerli bilgi elde etmenin glicli bir yoludur (Hedges ve
Olkin, 1985). Bu c¢alisma Tirkiye evreninde
gerceklestirilmistir.  Arastirma  konusuyla ilgili tim
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calismalara ulasabilmek amaciyla, Web of Science, ERIC,
Ulakbim, Google Scholar, Ulusal Tez Merkezi veri tabanlari
Mart-Nisan 2023 tarihleri arasinda taranmistir. Taramada
“kuantum 6grenme modeli”, “basari”, “deney” anahtar
kelimeleri kullanilmistir. Tarama sonucunda dahil edilme
kriterlerini saglayan 25 g¢alismaya ulagilmigtir. Dahil edilen
25 galismanin etki buytklikleri Becker (1988) ve Morris
(2008)’in belirttigi formuller ile hesaplanmistir. Fill and
trim yontemi altinda huni grafigine gore dahil edilen
c¢alismalarda yayim vyanhhig olmadigi  sonucuna
ulasiimistir.

Bulgular

Rastgele etkiler modeli kullanilarak yapilan analize
gore dahil edilen galismalarin ortak etki biiyklugu 1.051
olarak kestirilmistir. Ayrica, ortak etki bliytkluginiin %95
giliven araligi icin alt sinir 0,769 ve Ust sinir 1,331 olarak
hesaplanmistir. Ayrica, ortak etki buyukligid degeri
istatistiksel olarak anlamlidir (z (24) = 7.33, p <.0001). Bu
sonuclar, KOM’iin akademik basariyi olumlu yénde ve
blyuk etki diizeyinde (d > 0,8) artirdigini géstermektedir.
Ortak etki buyukluginin istatistiksel anlamhhgini ortadan
kaldirmak icin gereken sifir etki biyukliigline sahip ¢alisma
sayisini veren fail-safe sayi degeri hesaplanmistir. Mevcut
¢alisma icin Rosenthal'in fail safe N degeri 1791 olarak
hesaplanmistir.  Bu deger, mevcut meta-analiz
calismasinda yayin yanhhginin olmadigini ve meta-analizin
guvenilir oldugunu gostermektedir (Long, 2001). Orman
grafigi incelendiginde KOM’iin akademik basari izerindeki
etkisini inceleyen ¢alismalarin etki buyukliklerinin -0,52
ile 2,39 arasinda degistigi gorUlmektedir.  Etki
blykluklerinden sadece ikisinin negatif oldugu, diger etki
blykluklerinin ise pozitif etki gosterdigi ifade edilebilir.
Heterojenlik analizlerine gére heterojenligin %73,38'i
calismalar arasi farkhliktan kaynaklanma olup orta
diizeyde heteronjelik oldugu gorilmistiir. Bu nedenle, ele
alinan degiskenlere gére moderatér analizleri yapilmistir.
Moderator analizlerinden elde edilen bulgulara gore
yayim yili, 6rneklem bayuklGga, yayin tird, ders, tlke ve
ontest durumu degiskenlerinin  KOM’iin akademik
basariya etkisinde anlamli bir degiskenlige neden olmadigi
tespit edilmistir. Okul tiiriine gére ise KOM’lin akademik
basariya ortaokul diizeyinde en yiiksek etkiyi gosterdigi,
ardindan sirasiyla ilkokul, lise ve Universite gruplarinin
geldigi gorulmdistir. Bir diger heterojenlik kaynagi ise
kontrol grubu degiskenidir. Kontrol grubuna sahip
olmayan galismalarin etki blyukllklerinin kontrol grubuna
sahip olanlara gore daha yiksek etki biytkligu gosterdigi
gorilmustar.

Tartisma ve Sonug

Bu calismada, KOM’iin akademik basari (izerindeki
etkisini inceleyen g¢alismalarin etki buyukliklerinin meta-
analiz yontemiyle istatistiksel olarak sentezlenmesi
amaclanmistir. Calismanin amaci dogrultusunda, meta-
analize dahil edilme kriterlerini karsilayan 25 calismanin
bulgulari birlestirilmistir. Meta-analize dahil edilen bu
¢ahsmalar igin yayin yanhhginin olmadig grafiksel ve
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istatistiksel olarak tespit edilmistir. Bu durumun meta-
analizin glivenilir oldugunu gosterdigi ifade edilebilir.

Rastgele etkiler modeli kullanilarak yapilan analizler,
KOM’iin akademik basari {izerinde pozitif ve biiyik (d >
0,8) bir etkiye sahip oldugunu gostermis ve bu iliskinin
anlamh oldugu sonucuna ulasiimistir. Bu sonucun
literatlirle benzerlik gosterdigi soylenebilir. Kanadl ve
digerleri (2015), KOM'iin akademik basariya etkisi (izerine
yaptiklari meta-analiz ¢alismasinda 2004-2014 yillari
arasindaki 13 ¢alismayi incelemislerdir. Bu ¢alismada,
KOM’iin akademik basari {izerinde kiigiik bir pozitif etkiye
sahip oldugu belirtilmistir. Mevcut calismada ise 2015-
2022 yillari arasinda yapilan ve KOM’{in akademik basariya
etkisini arastiran calismalar ele alinmistir. KOM'lin
akademik basari lizerinde pozitif yonde blyuk bir etkiye
sahip oldugu sonucu, KOM’iin akademik basari agisindan
verimli sonuglar elde ettigi seklinde de yorumlanabilir.
Kanadh ve digerlerinin (2015) sonuglari kigik bir etki
rapor ederken, bu calisma biyik bir etki rapor etmistir.
Temel olarak bu durumun nedeni, Kanadli ve digerlerinin
(2015) calismasindaki etki buyukliklerinin  %30,76'si
negatif iken, mevcut calismadaki etki buyukliklerinin
%8,00'inin negatif olmasidir. Bu durum, KOM’iin akademik
basari Gzerindeki etkisinin zaman iginde arttig seklinde de
yorumlanabilir.

Heterojenlik analizlerinin sonuglarina gore, dahil
edilen c¢alismalarin  etki  baydklukleri  agisindan
heterojenlik gosterdigi belirlenmistir. Heterojenligin
kaynaklarini belirlemek amaciyla yayin yil, 6rneklem
blylklGgl, yayin tirl, okul tiirl, ders, tlke, kontrol grubu
ve Ontest durumu degiskenleri ile moderator analizleri
yapilmistir.  Moderatér analizlerinden elde edilen
bulgulara gore, yayin yili, rneklem blyklGgt, yayin tard,
ders, iilke, ontest durumu degiskenlerinin KOM’iin
akademik basari Uzerindeki etkisinde anlamli bir
heterojenlige neden olmadig belirlenmistir. Mevcut
¢alismanin sonuglarina benzer sekilde, Kanadh ve digerleri
(2015) ders degiskenine gore etki blyuklikleri arasinda
anlamli bir fark olmadigini belirtmistir. Yayin turi (tez ve
makale) degiskeni mevcut calismada anlamh bir
heterojenlik kaynagi degilken, Kanadl ve digerleri (2015)
yayin tdrtnin anlamh bir heterojenlik kaynagi oldugunu
belirtmektedir. Mevcut ¢alisma ile Kanadl ve digerlerinin
(2015) ¢alismasi bu bulgu agisindan farklilasmaktadir.

Okul tird degiskenine gore ilkokul, ortaokul, lise ve
Universite gruplar arasinda anlamh bir fark oldugu
sonucuna ulasilmistir. Bu sonuca gore, KOM’{in akademik
basari izerinde en yiiksek etkiye ortaokul grubunda sahip
oldugu, bunu sirasiyla ilkokul, ortaokul ve universite
gruplarinin izledigi goralmistir. Kanadli ve digerleri
(2015) meta-analiz galismalarinda etki biyukliklerinin
okul turine gore anlamh bir sekilde farkhlagsmadigini
belirtmislerdir. Bu ¢alisma ile mevcut ¢alismanin bulgulari
okul tlirli degiskenine gore farklilasmaktadir.

Kontrol grubu degiskenine gore, kontrol grubu olan
calismalar ile kontrol grubu olmayan calismalarin etki
bayuklakleri arasinda anlamli bir fark oldugu sonucuna
ulasilmistir. Bu sonuca gore, kontrol grubu olmayan
calismalarda KOM’iin akademik basari tizerindeki etkisi,

kontrol grubu olan galismalara gore daha fazladir. Baska
bir deyisle, kontrol grubu olmayan calismalarin etki
blylkligli daha sisirilmis gorinmektedir. Deneysel
¢alismalarda kontrol grubunun olmamasinin sonuglari
yanli  sonuglar Uretebilecegini bildiren ¢alismalar
bulunmaktadir (Cook ve Campbell, 1979; Shadish, Cook ve
Campbell, 2002). Galismanin bu bulgusu, gergek durumu
yansitan etki buyukliklerine ulagsmak igin deneysel
galismalarin ~ kontrol  grubu icermesi  gerektigini
belirtmektedir.

Mevcut meta-analiz ¢alismasi, 2014-2022 vyillari
arasinda vyuritlilen toplam 25 c¢alisma ile sinirlidir.
Literatir taramasinda bircok makale metninde etki
buyukligini hesaplamak igin gerekli olan istatistikler
(ortalama, standart sapma, t degeri vb.) paylasiimadigi igin
mevcut meta-analiz g¢alismasina dahil edilememistir.
Kuantum Ogrenme Modeli (izerine arastirma yapan
arastirmacilarin  etki blyiklGgiini hesaplamak igin
ortalama, standart sapma, t degeri, Ontest-sontest
korelasyonu gibi istatistikleri raporlamalari
dnerilmektedir. Alanyazinda KOM’iin akademik basariya
etkisini inceleyen yeni calismalara yer verilerek ikinci
diizey bir meta-analiz calismasi yapilabilir. KOM’{in
elestirel diisinme becerileri izerindeki etkisini inceleyen
¢ok sayida c¢alisma oldugu gorilmastir. Gelecekte
arastirmacilar elestirel distinme becerileri Uzerinde
KOM’iin etkisini inceleyen bir meta-analiz calismasi
yapabilirler. Ote yandan, KOM’iin analitik disiinme
becerileri, yaratici diisinme becerileri, problem ¢6zme
becerileri ve ders kaygisi Uzerindeki etkilerini inceleyen
sinirl sayida ¢alisma oldugu gorulmastiur. Gelecek
arastirmacilar ~ bu  iliskileri  arastiran  galismalar
planlayabilirler.

Arastirmanin Etik Taahhiit Metni

Yapilan bu ¢alismada bilimsel, etik ve alinti kurallarina
uyuldugu; toplanan veriler lGizerinde herhangi bir tahrifatin
yapilmadigl, karsilasilacak tiim etik ihlallerde “Cumhuriyet
Uluslararasi Egitim Dergisi ve Editoriinin” higbir
sorumlulugunun olmadigi, tim sorumlulugun Sorumlu
Yazara ait oldugu ve bu calismanin herhangi baska bir
akademik  yayin  ortamina  degerlendirme igin
gonderilmemis oldugu sorumlu yazar tarafindan taahhit
edilmistir.
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