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INTRODUCTION

In the 21st century, the development of knowledge and technology is very fast. Therefore,
it is necessary to improve the education system. Mostly, government decisions related to edu-
cation were not preceded by research. There are several decisions based on research, but they are
not accurate. This inaccuracy is mostly caused by the study, which was solely a single study or had
not used a meta-analysis method. The shortcomings occurred in the majority of educational kinds
of scholarly research, particularly in relation to the way of thinking, creativity, learning achieve-
ment, and other psychological aspects. Binkley et al. (2012) state that the ways of thinking are
divided into three skills, namely: (1) innovation and creativity, (2) critical thinking in decision-
making, and (3) learning in processing metacognitive abilities. The relationship between creativity
and learning achievement needs special attention since many studies have found that there is a
significant correlation between creativity and learning achievement, but several studies reported
that the correlation between creativity and learning achievement is not significant.

Learning is a change in behavior that lasts a long time or in the capacity to behave in a cer-
tain way, resulting from practice or other forms of experiences (Schunk, 2012). It is a process in
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which a student organizes his experience, summarizes something from several examples that have
something in common, and uses it with one concept name for all that is related (Haylock &
Thangata, 2007). Achievement is the result when students attempt to learn certain subjects or ac-
quire difficult skills successfully in their efforts (Arends & Kilcher, 2010). Adolescent achieve-
ment is determined not only by intellectual ability (Santrock, 1996). The achievement has three
relationships, (1) the relationship to behavior, (2) the relationship to the results, and (3) the rela-
tionship to attitudes and dispositions (Johnson & Johnson, 2002). Learning achievement by
Schwan (2002) is defined as students’ achievement in the learning process, which includes various
academic abilities such as reading, writing, and mathematical abilities in the form of scores deter-
mined by the teacher. Learning achievement is the result of more effective teaching and learning
resulting from the positive actions of teachers in motivating (Pritchard & Woollard, 2010).

Creativity may be defined as equipment for an individual to express either imaginativeness
or ingenuity, which is owned as a result of the ability to think productively. It is the capacity to
organize reasoning to generate ideas, to create something new, original, extraordinary, and valu-
able thinking in the form of abstract, real in the form of ideas or arguments, looking for
meanings, and solving problems innovatively. Creative thinking, or the ability to think creatively,
includes the competence to see new possibilities and find connections between different ideas
and be able to reconstruct or catch approaches to solving problems (Van Velsor et al., 2010). The
ability to think creatively has the characteristics that distinguish it from the ability to think nor-
mally. Its characteristics are fluency, flexibility, originality, and elaboration (Silver, 1997).

The relationship between creativity and learning achievement needs special attention since
many studies have found that there is a significant correlation between creativity and learning
achievement, but several studies reported that the correlation between creativity and learning
achievement is not significant. Is the relationship between these two variables meaningful or not?
This study engaged respondents from primary and secondary education levels to higher edu-
cation levels. The focus of this research is the correlation between creativity and learning achieve-
ment of (1) all respondents (combination of primary and secondary education and higher edu-
cation), (2) primary and secondary education respondents, (3) higher education respondents, and
(4) shrinkage or decrease in mean correlation value due to measurement error.

METHOD

This study is a quantitative meta-analysis by combining two or more published research
results using statistical analysis (Hunter & Schmidt, 1990). By process, the meta-analysis is a re-
trospective observational study in which the researcher recapitulates the facts without performing
experimental manipulation (Wolf, 1986). The research publications are related to the relationship
between creativity and learning achievement.

The research method employed is a meta-analysis involving the publications of 41 studies.
The 41 studies are classified into two groups, consisting of 28 studies involving respondents from
primary and secondary education and 13 studies involving respondents from tertiary education.
There are 7,482 respondents from primary and secondary education and 2,193 from higher edu-
cation, making a total number of 9,675 respondents.

The data collection was performed by tracking the results of research on the relationship
between creativity and learning achievement. This data collection was conducted with the help of
the Google Scholar platform. The components in the coding of the article (artifacts) are infor-
mation about the year of publication of the study, researcher or author, sample size (N), correla-
tion coefficient (r) or the coefficient of determination, and variables (dependent and indepen-
dent). The scientific papers used as the subject of this meta-analysis have to meet the specified
characteristics, namely: (1) the scientific papers used are the research reports published in jour-
nals, and they can be accessed through Google Scholar; (2) the scientific papers are published by
international journals, which can be confirmed and searched on Scopus Rank; (3) the scientific
papers employed are scholarly articles published in the last ten years, and the range of the time
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was selected on the ground that the results of this meta-analysis would consist of novelty com-
ponents; (4) the instruments used in independent and dependent variables would list their reliabil-
ity coefficients; (5) the education level of the respondents as the subjects of the studies: primary,
secondary, and higher education; and (6) the results of data analysis in this study will obtain
summary effect value of correlation (r) which indicates a relationship between the independent
variable and the dependent variable. The data tabulation in this study is presented in Table 1.

Tablel. Instrument Reliability, Correlation between Variables, and Artifacts which Can Be

Corrected

Research Reliability V.I Reliability V.D Total Subject Coefficient Correlation

Number (rxx) Tryy) ) Trxy)
1 0.78 0.60 297 0.130%*
2 0.71 0.60 297 0.27*
3 0.85 0.85 228 0.35*
4 0.85 0.86 228 0.23*
5 0.89 0.84 70 0.48*
6 0.79 0.827 209 0.45%
7 0.89 0.827 209 0.53*
8 0.744 0.613 392 0.248*
9 0.592 0.613 392 0.257*
10 0.592 0.65 392 0.278*
11 0.74 0.817 392 -0.021
12 0.592 0.817 392 0.065
13 0.80 0.94 342 0.70*
14 0.847 0.93 186 0.286*
15 0.89 0.86 255 0.48*
16 0.89 0.85 255 0.38*
17 0.89 0.91 255 0.42*
18 0.89 0.84 255 0.48*
19 0.89 0.81 255 0.40*
20 0.78 0.7 359 0.610*
21 0.83 0.78 606 0.84*
22 0.90 0.61 152 0.41*
23 0.90 0.67 152 0.45*
24 0.93 0.75 152 0.21*
25 0.93 0.61 152 0.21*
26 0.93 0.67 152 0.27*
27 0.90 0.87 152 0.56*
28 0.93 0.87 152 0.32*
29 0.84 0.75 217 0.32*
30 0.74 0.61 237 0.295%*
31 0.74 0.86 237 0.281*
32 0.74 0.66 237 0.122
33 0.93 0.88 55 0.300%*
34 0.93 0.89 55 -0.200
35 0.86 0.85 178 0.44*
36 0.86 0.86 178 0.12
37 0.77 0.93 141 0.279%*
38 0.81 0.7 480 0.65*
39 0.83 0.81 22 0.53*
40 0.89 0.93 186 0.231*
41 0.68 0.85 122 0.04

Information: * significant at o« = 0.05
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The data analysis technique used is bare-bones meta-analysis, namely statistical analysis to
correct sampling errors by correcting artifacts for which information is available in almost all
studies (Cooper et al.,, 2019). The stages of the analysis include (1) estimating the correlation co-
efficient of the population; (2) estimating the variance of population correlation; (3) variance of
sampling errors; (4) estimating the variance of population correlation; (5) making interval confi-
dence level (95%); (6) estimating the reliability required in the attenuation formula, and (7) esti-
mating the rate of large depreciation correlation due to measurement error.

FINDINGS AND DISCUSSION

This study aims to determine the significance of the relationship between creativity and
learning achievement. Based on the results of previous studies, it was found that there was a sig-
nificant correlation between creativity and learning achievement, but several studies reported that
the correlation between creativity and learning achievement was not significant. Therefore, it is
necessary to conduct a meta-analysis study that uses statistical techniques that combine two or
more similar studies so that a quantitative blend of data is obtained.

Findings

The meta-analysis in this study was conducted on 41 Scopus-indexed scientific papers. This
section describes the characteristics of the scientific work used as the subject of the meta-analysis
and the results of testing the research hypotheses. This section describes the characteristics of the
grouping results based on the publication form, year of publication, instruments on the depen-
dent and independent variables, educational level of research subjects, and research findings.
Then, several correction calculations were carried out, including corrections for simultaneous
sampling errors, corrections for sampling errors for elementary and secondary education sub-
groups, and corrections for sampling errors for higher education subgroups. Based on the results
of the correction, then an analysis of the asymmetric measurement error artifacts was carried out.

msCoPUSQl
W SCOPUSQ2
dbsSCcoPUSQ3

Figure 1. Meta-analysis Objects based on the Year of Issue

According to the form of publication, 100% of the scientific papers under study are pub-
lished in journals. To obtain those scientific papers from international journals, confirmation is
made through the SCImago websites. This identifies the scientific paper based on the Scopus
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Rank groups. The types of data are based on the way how they are gained. All the scientific pa-
pers under study are the primary data. Based on the place of publication, most of the scientific
papers are articles published by international journals, amounting to 88%. The papers used as the
objects of this meta-analysis are 41 papers indexed by Scopus (scattered from Scopus Q1 to
Scopus Q3). Of the 41 journal papers/articles, 73.17% are Scopus Q1 journal articles, 14.63% are
Scopus Q2 journal articles, and 12.20% are Scopus Q3 journal articles. Figure 1 presents the
distribution of meta-analysis objects based on the Scopus Rank.

The scientific papers which function as the objects in this meta-analysis are those published
in the last 10 years. The period was chosen because the results of it consist of novelty compo-
nents. From 2010 to 2020, the largest number of scientific papers published in 2018 was 11 arti-
cles. Figure 2 presents the distribution of the objects of this analysis based on the year of public-
cation.
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Figure 2. Identification of Meta-analysis Objects based on the Year of Issue

As to the instruments for collecting the data on the dependent variable, 50% of the 41
studies used tests, 6% used scales, 20% used self-reports, 22% used assessment sheets, and 2%
used the respondent's GPA (Grade Point Average). Meanwhile, as to the instruments for collect-
ing the data on the independent variables, 36% of the 41 studies used tests, 42% used scales, 2%
used questionnaires, 16% used self-reports, and 4% used assessment sheets. In relation to the
education level of the subjects of the 41 studies, 68.29% of the subjects have primary and sec-
ondary education, and the remaining 31.71% have higher education. The subject with primary
and secondary education comprised two kinds of subjects, namely, junior high school and senior
high school students.

The characteristics of the objects of the meta-analysis are based on the research results re-
ported in each scientific paper (there is a tendency or a significant correlation between the inde-
pendent and dependent variables). Of the 41 studies under analysis, 85.37% have a tendency or a
significant correlation between independent and dependent variables. Meanwhile, 14.63% of the
studies do not have a significant correlation. Figure 3 presents the distribution of meta-analysis
objects based on the level of education of the subject.
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Figure 3. Identification of Meta-analysis Objects based on the Research Findings

Before the entire analysis was performed, the results of the study, which had a value of F or
t to r, should first be converted, but given that all of the findings of the studies reported in 41
scientific papers used as the research objects are already in the form of the r value (correlation),
thus the conversion results of the studies are not needed. The result of the analysis shows that
there is a positive and significant correlation between creativity and learning achievement. This
result is known based on the resulting population correlation coefficient of 0.364. The magnitude
of the resulting population correlation coefficient is influenced by (1) population correlation vari-
ance, which is 0.048; (2) sampling error variance, which is 0.003; (3) estimated population corre-
lation variance, which is 0.212; (4) the 95% confidence interval for correlation, which is -0.052 <
oxy < 0.780; and (5) the reliability required in the formula of attenuation, which is 0.934.

In this study, the role of the moderating variable was analyzed by grouping the data. Within
each sub-group, the sampling error can be calculated. In the sub-group of primary and secondary
education, there is a positive and significant correlation between creativity and learning achieve-
ment. This is based on the results of the analysis of the estimated population correlation coeffi-
cient, which is 0.385, the population correlation variance, which is 0.0506, the variance of sampling
error, which is 0.003, the estimated population correlation variance, which is 0.232, the 95% con-
fidence interval for correlation, which is -0.070 < pxy <0.840, and the required reliability in the
attenuation formula, which is 0.952. These results indicate that the estimated population corre-
lation values fall within the value interval categorized as meaningful at the 95% confidence level.
After the correlation based on sampling error, it turned out that the correlation between creativity
and learning achievement remains considerably significant. Besides, it was also found that only
about 4.8% of the correlation variance was caused by artifacts.

In Subgroup 2 (higher education group), there is a positive and significant correlation be-
tween creativity and learning achievement. The result of the analysis shows that the estimated
population correlation coefficient is 0.290, the population correlation range is 0.013, the variance
of the sampling error is 0.005, the estimated population correlation variance is 0.091, the 95%
confidence interval for correlation is 0.112 < pxy < 0.468, and the required reliability in the atten-
uation formula is 0.621. The results indicate that the value of the estimated population correlation
falls within the value interval categorized as significant at the 95% confidence level. It turns out
that the correlation between creativity and learning achievement is very significant. Additionally,
the result of the analysis indicates that there is a 37.9% variance in the correlation affected by
artifacts.
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In this study, corrections were made for unsystematic measurement errors. The results of
the artifact analysis showed that the variables were influenced by the instrument: Mean of an
(attenuation factor for independent variable reliability) = 0.906, and mean of b (attenuation factor
for dependent variable reliability) = 0.883, combined artifact attenuation factor mean was 0.800,
correlation the actual study mean was 0.454, the variance due to artifact variation was 0.0011, the
variance in the real correlation was 0.055, the standard deviation of the effect size correlation was
0.233, and the 95% confidence interval was -0.002 < o < 0.911. Derived from the calculation, the
mean correlation after the correction was o = 0.454, while the uncorrected mean correlation was
r = 0.364. It can be identified that there was a decline in the mean correlation of 0.090 due to
measurement errors. It turned out that the corrected mean value also included the 95% confi-
dence interval. In other words, the correlation is very significant.

Discussion

Based on the results of data analysis of the 41 meta-analysis objects (artifact), it was found
that there is a positive and significant correlation between creativity and learning achievement.
The resulting correlation coefficient is 0.364. According to Cohen et al. (2007), the coefficient
value is in the medium category. The significant correlation produced confirms that the learning
achievement of students at the primary, secondary, and higher education levels can be reached
optimally by fostering the students’ creativity. Creative learners have many new ideas, so it is pet-
rifying to solve academic problems. This is in line with the opinion of LTSIN (2004) that creative
thinking is a process for generating new ideas, and it is a combination of ideas that were not pre-
viously put together. Besides, creative thinking is viewed as the capacity to see new possibilities of
finding relationships among different ideas and being able to reconstruct or find innovative ways
of solving problems (Van Velsor et al., 2010).

In the sub-group of primary and secondary education, there was a positive and significant
correlation between creativity and learning achievement. The population correlation coefficient
results in 0.389 with a moderate category (Cohen et al., 2007). The finding is in line with some of
the studies conducted by Danesh and Nourdad (2017), Denson and Buelin-Biesecker (2015),
Erbas and Bas (2015), Hajilou et al. (2012), Huang et al. (2020), Kattou et al. (2012), Mahama et
al. (2019), Paek et al. (2010), Preiss et al. (2019), Putwain et al. (2012), Schoevers et al. (2018), and
Thuneberga et al. (2018). Creativity is a mental process in which past experiences are recombined
in a modified form so that new forms and patterns can emerge that can address certain needs
(Schubert, 2021). Creativity is one aspect that encourages students to excel (Kettler et al., 2021).
The level of learning achievement achieved by each student will be greatly influenced by the
personal qualities of each student (Alani & Hawas, 2021; Lateef et al., 2019). Intelligence and
non-intelligence factors as internal factors make a big contribution to learning achievement. In
general, the thought processes that are usually trained in school are limited to memory and the
ability to think convergently. In addition to this convergent thinking ability, there is a thinking
ability called divergent thinking ability, which is the basis of creativity (Benedek et al., 2014). In
the world of education, the ability to think creatively or creativity needs to be developed by in-
creasing the pleasure of students to be creatively busy, students are expected to increase their
knowledge of knowledge so that students can solve their learning tasks effectively. The students
at the primary and secondary education levels have high curiosity, so they are motivated to be
creative (Chad-Friedman et al., 2018).

Based on the cognitive aspects, at the ages of 7-12 years, students begin to develop knowl-
edge in various academic disciplines, including language, arts, mathematics, science, social studies,
and fine arts (Akgil, & Kahveci, 2017; Neubauer et al., 2018; Sahin, 2016; Trigueros et al., 2020;
Tyagi, 2015; Vessels & Huitt, 2005). Furthermore, Vessels and Huitt (2005) state that the cog-
nitive aspect is very influential on the development of students' ideas and self-regulation. At the
age of 13 and above, from the cognitive aspect, they begin to develop competence as a disci-
plined thinker and in the aspect of reasoning. They have improved symbolic thinking in abstract
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principles, regulating right and wrong thinking (Vessels & Huitt, 2005). Experience and knowl-
edge allow him to create more when compared to someone who does not have much experience
and knowledge (Kettler et al., 2021). One of the things that determine the extent to which a per-
son is creative is his ability to be able to create new combinations of existing things.

Creative thinking or creativity shown by elementary and middle school students cannot be
separated from the role of the teacher. Kartowagiran et al. (2019) state that teachers are required
to teach their students to think at higher levels, such as by creating or being creative. Creative
thinking students mean higher-order thinking that is able to create various original solutions
(Hidajat, 2021). Students who always think creatively will have high creativity and will have a
good character (attitude). A good creative attitude or character in students will have an impact on
the achievement of learning outcomes (Harun et al., 2021). Creativity is one of the character val-
ues that can be improved through character education to answer the challenges of the 21st cen-
tury (Kartowagiran et al., 2021). The value of the good character that exists in students will have
an effect on students' readiness to face the era of the industrial revolution 4.0 (Khadijah et al.,
2021). Teachers can find out the development of students' creative thinking skills, which is neces-
sary to measure. Those measurements need to be made during the learning process (Hamdi et al.,
2018); thus, students' creative thinking or creativity while participating in the learning process
needs to be evaluated by taking measurements.

In the higher education sub-group, there is a positive and significant correlation between
creativity and learning achievement. The population correlation coefficient results in 0.290, which
is categorized as moderate (Cohen et al., 2007). We can find out that a considerable amount of
research findings has been researched by Chew et al. (2012), Jauk et al. (2014), Lin and Wu
(2016), and Puryear (2015). In terms of university students, creative thinking is viewed as an es-
sential skill in constructing new ideas. Creative learning is being sensitive or aware of problems,
deficiencies, gaps in knowledge, missing elements, disharmony, gathering existing information,
limiting difficulties or identifying missing elements, seeking answers, making hypotheses, modi-
fying and testing them, refining and communicating them (Biedkowska, 2015; Korte, 2014).
Moreover, creativity does not decline or stop with age (Torrance, 1977). Thus, university students
have creativity that does not show a decline. Students' creativity has a positive impact on their
creative thinking (Oncu, 2016).

Based on the analysis of the two sub-groups above, there is no significant difference in the
mean correlation between the secondary and primary education sub-group and the higher educa-

tion sub-group (1;= 0.385; and 1, = 0.290). The corrected variance value for the secondary
primary education sub-group is greater than that for the whole or the higher education sub-group
(u:Tp:__: 0.008, g7 =0.045, and crp:_ = 0.054). It can be interpreted that there is no role of the
moderating variable in the correlation between creativity and learning achievement. Factors that
can inhibit individual creativity depend on internal and external conditions (Chen et al., 2021).
Internal conditions are related to psychological safety where the individual is accepted as a person
who is very valuable and does not have an external evaluation, but there is an understanding and
psychological freedom regarding complete freedom of symbolic expression. The freer education
from repression, the greater the individual creativity (Roopalakshmi & Rajasekaran, 2022).

In addition, by considering the values of 175 and which are included in the 95% con-
fidence level, it can be concluded that, for both the secondary primary education sub-group and
the higher education sub-group, there is a positive significant correlation between creativity and
learning achievement. Hence, to increase the learning achievement of the students, it is suggested
that teachers and lecturers should strengthen pedagogical actions which will help them boost stu-
dents’ creativity. Creativity is one of the efforts of educators to improve students' abilities, namely
increasing learning achievement (Chad-Friedman et al., 2018; Huang et al., 2020; Lin & Wu,
2016). Oncu (2016) revealed that creativity must be integrated into the education system, from
preschool to the university level.
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CONCLUSION

By employing the correlation approach from 41 scholarly papers regarding creativity and
learning achievement, used as meta-analysis objects, the researchers have found that there is a po-
sitive and significant correlation between creativity and learning achievement. In the elementary
and secondary subgroups, there is a positive and significant correlation between creativity and
learning achievement. Likewise, in the sub-group of higher education, there is a positive and sig-
nificant correlation between creativity and learning achievement. The moderator variable (in the
case of this education level) does not play a significant role in the correlation between creativity
and learning achievement. There is a decline amounting to 0.090 because of the measurement
error. These findings imply that improvement in students’ achievement can be achieved by ad-
vancing their creativity. Based on the summary, the teachers and lecturers can be sure that crea-
tivity in the learning process can affect students’ achievements. Therefore, to increase students’
creativity, it is suggested that both teachers and lecturers pay attention to and enhance their per-
formance which helps to boost students’ creativity.
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