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Annotation. This study aims to examine the relation between self-efficacy and mathematical
ability based on educational level and geographical location. This study employed meta-analysis
by involving 30 empirical studies and 2,298 participants. Results revealed that mathematical
ability and self-eflicacy had a moderate positive relationship (r = 0.553). Furthermore, geographi-
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relation between mathematical ability and self-efficacy.
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Introduction

Mathematical ability, a mathematical process skill, should be known by students and
is obtained by studying in the school. It is required to be achieved by students that they
can think and reason mathematically. In addition, technological and scientific develop-
ment in the 21st century requires them to have adaption skills such as critical thinking,
communication, information literacy, creativity, critical thinking, innovation, collabo-
ration, and problem-solving (Sanabria & Aramburo-Lizarraga, 2017; Silber-Varod et al.,
2019; Voogt & Roblin, 2012). The National Council of Teachers of Mathematics (NCTM)
(2000) mentioned that communication and problem-solving are two of the mathema-
tical process standards in which students have to progress by learning mathematics. So,
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mathematical ability is an important skill for supporting students in 21st-century learn-
ing. Mathematics learning processes are affected by some factors such as cognition (Dori
et al., 2018; Sullivan et al., 2016), motivation (Mercader et al., 2017; Ng et al., 2016), and
strategy (Tambunan, 2018; Thiessen & Blasius, 2008). Meanwhile, self-efficacy is one of
the motivation and cognition constructs (Wang & Sun, 2020). Bandura (1997) defined
self-efficacy as beliefs in one’s capabilities to execute and organize the courses of action
required to produce the given attainment. It means that self-efficacy has an urgent role in
the mathematics learning process. As a consequence, students’ self-efficacy level will relate
to their mathematics achievement, specifically regarding mathematical ability. Therefore,
to acquire the best mathematical ability, students should have the highest self-efficacy.

Many empirical studies regarding the relation between students’ mathematical abi-
lity and students’ self-efficacy have been conducted widely in Indonesia. Some studies
revealed that students’ self-efficacy was significantly related to students’ mathematical
ability (Agus, 2021; Aprisal & Arifin, 2020; Febrianti et al., 2018; Hendriana & Kadaris-
ma, 2019; Kurnia et al., 2018; Nurazizah & Nurjaman, 2018; Nurseha & Apiati, 2019).
Several studies, however, showed that students’ mathematical ability did not relate to
students’ self-efficacy significantly (Akuba et al., 2020; Hadiat & Karyati, 2019; Husna
& Yani, 2018; Profitasari et al., 2020; Septiani et al., 2018; Sunarti, 2020). These reports
indicate that the relation between self-efficacy and mathematical ability is inconsistent.
As a consequence, it does not provide an accurate conclusion.

Furthermore, the reports of these empirical studies also showed that students’ mathe-
matical ability and students’ self-efficacy had a strong positive relationship (Febrianti etal.,
2018; Hari et al., 2018; Hendriana & Kadarisma, 2019; Hutagalung, 2016; Kurnia et al.,
2018; Pratiwi et al., 2019). Meanwhile, several studies reported that students’ mathemat-
ical ability and students’ self-efficacy had a moderate positive relationship (Alminingtias
et al.,, 2018; Amalia et al., 2018; Jatisunda, 2017; Misbahudin, 2019; Rahmi et al., 2017;
Siregar, 2019; Wulansari et al., 2019; Zamnah, 2019). Moreover, several studies revealed
that students’ mathematical ability and students’ self-efficacy had a weak positive rela-
tionship (Akuba et al., 2020; Disai et al., 2018; Hadiat & Karyati, 2019; Husna & Yani,
2018; Khotimah et al., 2020; Profitasari et al., 2020; Septiani et al., 2018; Sunarti, 2020;
Umaroh etal., 2020). These reports interpret that the strength of relation between mathe-
matical ability and self-efficacy is heterogeneous. The heterogeneity indicates that there
are some potential factors moderating the various strengths of the relation between both.

The inconsistent and heterogeneous relationship between self-efficacy and mathema-
tical ability inform that clear and precise conclusion related to the relationship among
the variables has not been found. On the other hand, the information providing the
conclusion is urgently needed by mathematics educators such as teachers and lecturers.
This is due to self-efficacy is one of the psychological factors in the learning process
involving academic emotion and motivation (Suparman et al., 2021). As a consequence,
mathematics teachers or lecturers have to ensure that students have high motivation
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in learning mathematics in which if students’ motivation is low, the facilitators have to
design mathematics learning enhancing students’ motivation. In addition, mathematical
ability is the skills that have to be mastered by students to achieve the best mathematics
academic outcome. Therefore, a series of quantitative methods synthesizing the large
relevant literature is required to provide a clear and precise conclusion regarding the
relationship between mathematical ability and self-efficacy.

Literature Review

Self-Efficacy

Some experts defined self-efficacy as a belief of individuals to carry out some tasks
with the justification of his/her ability or skill (Bandura, 1997; Pajares, 1996). In a mathe-
matics learning context, it could be interpreted as students’ beliefs to think and reason
mathematically in solving mathematics problems with their mathematical ability. The
motivation and behavior of students could be affected by self-efficacy (Bandura, 1997).
The low or high motivation of students in finishing mathematics tasks depended on their
belief level to conduct it. Also, students’ belief level to be able to face obstacles in solving
mathematics tasks will determine their positive or negative behavior based on his/her
abilities (Usher & Pajares, 2008).

Bandura (1997) revealed that self-efficacy was constructed by four primary sources -
vicarious experience, psychological and emotional states, enactive mastery experience,
verbal persuasion. Enactive mastery experience related to an individual’s previous ex-
periences that would provide a negative or positive effect on an individual’s self-efficacy
belief (Bandura, 1997). Previously successful experience in solving mathematics problems
rose students’ self-efficacy beliefs to finish further mathematics tasks while failed expe-
rience decreased it. Vicarious experience also influenced one’s self-efficacy. It referred
to an individual’s experience in conducting the same task that they could observe and
compare themselves with another high-achieving individual (Bandura, 1997). It means
that in a mathematics learning context, the student who has a high mathematical ability
enables to teach observers and transmit knowledge effective strategies and skills to solve
mathematics problems.

In addition, verbal persuasion had an important role in the cultivation of an indivi-
dual’s self-efficacy belief (Bandura, 1997). Students’ self-efficacy belief in the mathematics
learning process could be strengthened by reinforcement and positive feedback from
mathematics teachers while their self-efficacy beliefs in understanding mathematical
content were able to be weakened by punishment or negative feedback from mathematics
teachers. The cultivation of an individual’s self-efficacy was also constructed by an indi-
vidual’s psychological and emotional states such as anxiety, fatigue, and mood (Bandura,
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1997; Usher & Pajares, 2008). For example, students’ low math anxiety could enhance
their self-efficacy beliefs in solving mathematics problems while students’ self-efficacy
beliefs could decrease because of their high math anxiety (Suparman et al., 2021). So, the
enhancement of psychological and positive emotional states and the reduction of psycho-
logical and negative emotional states strengthened an individual’s self-efficacy beliefs.

Mathematical Ability

Mathematical ability was the capability to solve mathematical problems using mathe-
matical content effectively (Koshy et al., 2009). Koshy et al. (2009) also revealed that
mathematical ability, a future potential skill, was the capacity to mastery mathematical
ideas in solving non-routine mathematical problems. Meanwhile, Vilkomir and O’ Dono-
ghue (2009) defined mathematical ability as an ability to retain, process, and obtain
mathematical information. In general, the mathematical ability could be interpreted as a
potential future skill to solve routine or non-routine mathematical problems employing
mathematical information or knowledge effectively.

NCTM (2000) mentioned that there were five mathematics process standards -
mathematical abilities that students should know and had through mathematics learning.
These mathematical abilities were connection, communication, problem-solving, rep-
resentation, and reasoning, and proof. On the other hand, there were several 21* century
skills that students must have by learning mathematics, namely collaboration, creati-
vity, problem-solving, innovation, communication, and critical thinking (Sanabria &
Aramburo-Lizarraga, 2017; Silber-Varod et al., 2019). In addition, Kilpatrick et al. (2001)
proposed five strands of mathematical proficiency — mathematical ability supporting
students to achieve mathematics learning goals successfully. These mathematical profi-
ciencies were strategic competence, productive disposition, conceptual understanding,
adaptive reasoning, and procedural fluency (Groth, 2017; Groves, 2012). So, there were
many mathematical abilities that had to be enhanced in the mathematics learning pro-
cess that were connection, communication, problem-solving, representation, reasoning
and proof, collaboration, creativity, innovation, critical thinking, strategic competence,
productive disposition, conceptual understanding, adaptive reasoning, and procedural
fluency.

For this recent study, there are only six mathematical abilities involved that are
problem-solving, reasoning, communication, creative thinking, critical thinking, and
conceptual understanding. Groves (2012) interpreted conceptual understanding as a
functional and integrated grasp of mathematical thinking while reasoning as a capacity
to think logically regarding the relationship between situation and concept. In addition,
Chaffee (2017) revealed that there were two thinking processes — creative thinking and
critical thinking. Critical thinking referred to the thinking process carefully to clarify
every individual’s understanding and make smart decisions while creative thinking re-
ferred to the thinking process to develop unique, useful, and eligible ideas. Furthermore,
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NCTM (2000) mentioned that communication was an ability to share ideas to be objects
of reflection, refinement, discussion, and amendment, and clarify understanding. On the
other hand, Mamona-Downs and Downs (2013) defined problem-solving as an ability to
solve non-routine mathematical tasks in which students did not have an initial-overall
idea to process these tasks.

Self-Efficacy and Mathematical Ability

Self-efficacy belief was one of the significant predictors of students’” achievement in
mathematics (Ayotola & Adedeji, 2009; Chiu, 2017; Komalavalli, 2014). Also, it could pre-
dict students’ mathematical ability such as problem-solving (Amalia et al., 2018; Pratiwi
etal, 2019; Zamnah, 2019), reasoning (Aprisal & Arifin, 2020; Hadiat & Karyati, 2019),
communication (Hendriana & Kadarisma, 2019; Kurnia et al., 2018; Rahmi et al., 2017),
critical thinking (Agus, 2021; Hari et al., 2018; Nurazizah & Nurjaman, 2018), creative
thinking (Septiani et al., 2018; Wulansari et al., 2019), and conceptual understanding
(Akuba et al., 2020; Hutagalung, 2016; Siregar, 2019). So, students’ mathematics achieve-
ment related to their mathematical ability from the mathematics learning process was
partially determined by the factor of self-efficacy beliefs.

Several meta-analysis studies related to the relationship between academic perfor-
mance and self-efficacy, achievement goals, outcome expectation, memory performance,
or language proficiency had been conducted by some researchers (Beaudoin & Desrichard,
2011; Farid & Ashrafzade, 2020; Huang, 2016; Multon et al., 1991; Sheu et al., 2018; Wang
& Sun, 2020). Some studies showed that self-efficacy significantly related to academic
performance in which academic performance and self-efficacy had a moderate positive
correlation (r = 0.39) (Farid & Ashrafzade, 2020; Multon et al., 1991). Huang (2016)
also reported that self-efficacy significantly related to performance and mastery goals.
Self-efficacy and mastery goal had a weak positive correlation (r = 0.14) while self-efficacy
and performance goal had a moderate positive correlation (r = 0.40). In addition, Wang
and Sun (2020) presented that self-efficacy related to language proficiency significantly in
which both of them had a strong positive correlation (r = 0.796). Furthermore, Beaudoin
and Desrichard (2011) showed that although self-efficacy and memory performance had
a weak positive correlation (r = 0.15); however, both of them related significantly.

Based on these reports that overall, self-efficacy and academic performance,
achievement goals, or language proficiency had various relationship levels. Even though,
academic performance related positively and significantly with self-efficacy, achieve-
ment goals, or language proficiency. Also, based on these reports that it did not seem
meta-analysis study focusing on the relation between students’ mathematical ability and
students’ self-efficacy. So, we interested to conduct a meta-analysis study regarding the
relationship between both in the Indonesian student context.
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Potential Moderating Factors

A heterogeneous effect size tended to be moderated by some factors. Lipsey and
Wilson (2001) mentioned that substantial, extrinsic, and methodological factors were the
possible factors moderating the heterogeneous eftect size between one variable and other
variables. Some meta-analysis studies revealed that the heterogeneous relation between
self-efficacy and language proficiency, achievement goals, or academic performance was
moderated significantly by some potential factors such as participants’ country (Beau-
doin & Desrichard, 2011; Huang, 2016; Wang & Sun, 2020), educational level (Farid &
Ashrafzade, 2020; Multon et al., 1991), gender (Beaudoin & Desrichard, 2011; Farid &
Ashrafzade, 2020), and scientific field (Farid & Ashrafzade, 2020; Huang, 2016).

Wang and Sun (2020) revealed that the relation between self-efficacy and language
proficiency of East Asian Students was stronger than the Middle East or Western Stu-
dents. Huang (2016) also revealed that the correlation between achievement goals and
self-efficacy of Korean participants was stronger than the participants in United States,
Norway, Canada, and Italy. In addition, some studies reported that the relation between
self-efficacy and academic performance or language proficiency of college students was
stronger than K-12 students (Farid & Ashrafzade, 2020; Wang & Sun, 2020). Multon et al.
(1991); however, reported that the relation between self-efficacy and academic performance
of high school students was stronger than college or elementary students.

Furthermore, several studies showed that the relation between academic perfor-
mance and self-efficacy of female samples was stronger than male samples (Beaudoin &
Desrichard, 2011; Farid & Ashrafzade, 2020). Farid and Ashrafzade (2020) presented that
the relation between self-efficacy and academic performance in the mathematics field
was stronger than in other scientific fields. Meanwhile, Huang (2016) presented that the
relationship between self-efficacy and achievement goals of participants in the social
science field was stronger than in mathematics, language arts, or natural science field.
For this study, based on these reports, we predicted educational level and geographical
location as the potential factors that enabled moderating the heterogeneous relationship
between mathematical ability and self-efficacy. Educational level and geographical lo-
cation were selected as the potential moderating factors to be examined because these
factors were substantial factors in which the factor of educational level was related to the
students’ cognitive development affecting mathematical ability and students’ psycholo-
gical development affecting self-efficacy. In addition, the factor of geographical location
was related to the facilities and infrastructures for students in learning mathematics
affecting self-efficacy and mathematical ability.

Indonesian Education System

The system of Indonesian education organized that the children had to start the
educational process in the elementary school at seven years old (Suparman et al., 2021).
As a consequence, they could finish their study in the senior high school at seventeen
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years old and continue their study in the university or college. This indicated that the
educational level of Indonesian students was related to the cognitive and psychological
development. In addition, Indonesia had many islands in which the geographical location
of Indonesian school was different among each other. There were some schools located in
the urban area, but there were also many schools located in the rural area (Nugraha and
Suparman, 2021). The condition indicated that the facilities and infrastructures support-
ing the implementation of educational process in Indonesian school were also different.
Nugraha and Suparman (2021) revealed that the urban schools had more sophisticated
facilities and sufficient infrastructures than the rural schools. Therefore, based on the
system and culture of Indonesian education, two potential moderating factors such as
geographical location and educational level were involved in this study to be examined.

To provide accurate information for mathematics practitioners such as mathematics
teachers, these problems such as an inconsistent and heterogeneous relationship between
students’ mathematical ability and students’ self-efficacy had to be cleared. Therefore,
this current study examines the relation between self-efficacy and mathematical ability,
and investigate a few of potential factors such as geographical location and educational
level predicted as moderating factors of the heterogeneous relation between mathematical
ability and self-efficacy. We proposed some research questions to achieve these purposes
as following:

1. Do mathematical ability and self-efficacy have a significant positive relationship?

2. Do educational level and geographical location significantly affect the strength of

relationship between mathematical ability and self-efficacy?

Methods

A meta-analysis by selecting the random effect model was used to carry out this
study (Borenstein et al., 2009; Cleophas & Zwinderman, 2017; Cumming, 2012; Mike
& Cheung, 2015). Some literatures mentioned that there were seven stages to carry out
a meta-analysis study (Cooper et al., 2013; Hunter & Schmidt, 2004). These steps are
presented in Figure 1.
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Figure 1
Meta-Analysis Stages

Research Problem Literature Search Data Coding Interpfr::;(t:gn and
Inclusion Criteria therat_u re Data Analysis
Selection

Note. Meta-analysis stages for this study: (1) research problem, (2) inclusion criteria, (3) literature
search, (4) literature selection, (5) data coding, (6) data analysis, and (7) interpretation and report.

Inclusion Criteria

To limit the problems of this meta-analysis study, we established some inclusion
criteria. Our inclusion criteria were included: (1) the study was proceeding articles or
journal articles written in English and indexed by Google Scholar and Semantic Scholar;
(2) the study was published in 2016-2021; (3) the study was a non-experiment with correla-
tional design; (4) the participant was Indonesian students; and (5) the study reported the
complete statistics to calculate effect size such as sample size (N), Pearson’s correlation
coeflicient (r), and p-value. Some inclusion criteria were expected to focus on searching
and selecting literature.

Literature Search and Selection

We only used electronic searches to find some literature. Some database such as
Semantic Scholar and Google Scholar were chosen to search literature using some com-
binational keywords such as self-efficacy and mathematical skills or self-efficacy and
mathematical abilities. By using these keywords, we found 73 documents from Semantic
Scholar and 167 documents from Google Scholar regarding self-efficacy and mathematical
ability. To select these documents, we referred to PRISMA (Preferred Reporting Items for
Systematic Review and Meta-Analysis) (Fuad et al., 2022; Moher et al., 2009). The steps
of the literature selection process are presented in Figure 2.

Data Coding

To transfer statistical data such as Pearson’s correlation coefficient, sample size,
and Fisher z, and some information such as authors, educational level, document type,
geographical location, database, and mathematical ability (See Table 1), we used a coding
sheet developed by the lead author.
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Table 1

Statistical Data and Some Information of Each Document

Code Authors Statistical Data
Coeflicientr  Sample Size Fisher z
D1 Amalia et al., 2018 0.4080 31 0.433
D2 Kurnia et al., 2018 0.7140 30 0.895
D3 Hendriana & Kadarisma, 2019 0.7760 30 1.035
D4 Hilmi, 2017 0.0810 35 0.081
D5 Nurseha & Apiati, 2019 0.5700 32 0.648
Deé Hari et al.,, 2018 0.7510 30 0.975
D7 Wulansari et al., 2019 0.4000 30 0.424
D8 Pratiwi et al., 2019 0.8770 100 1.363
D9 Siregar, 2019 0.3520 63 0.368
D10 Hutagalung, 2016 0.7440 46 0.959
D11 Liberna, 2018 0.9300 39 1.658
D12 Misbahudin, 2019 0.4460 30 0.480
D13 Febrianti et al., 2018 0.7430 36 0.957
D14 Nurazizah & Nurjaman, 2018 0.5560 34 0.627
D15 Jatisunda, 2017 0.6450 30 0.767
Die6 Yuliyani et al., 2017 0.9830 60 2.380
D17 Disai et al., 2017 0.2100 467 0.213
D18 Khotimah et al., 2020 0.2760 108 0.283
D19 Hadiat & Karyati, 2019 0.0410 362 0.041
D20 Profitasari et al., 2020 0.3222 30 0.334
D21 Sunarti et al., 2020 0.0980 29 0.098
D22 Umaroh et al., 2020 0.2848 158 0.293
D23 Septiana et al., 2018 0.2310 32 0.235
D24 Zammabh, 2019 0.6020 38 0.696
D25 Akuba et al., 2020 0.1750 75 0.177
D26 Aprisal & Arifin, 2020 0.5560 132 0.627
D27 Rahmi et al., 2017 0.4240 70 0.453
D28 Husna et al., 2018 0.0726 55 0.073
D29 Alminingtias et al., 2018 0.5980 30 0.690
D30 Agus, 2021 0.6200 56 0.725
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Information

Code  Educational Geographical Mathematical Document
. 1 Database
Level Location Ability Type

D1 ]Sli?llc?(lelgh Rural Area  Problem-Solving Journal Article Semantic Scholar
Senior High - . .

D2 School Rural Area  Communication Journal Article Semantic Scholar
Junior High - . .

D3 School Urban Area Communication Journal Article Semantic Scholar

D4 University / Urban Area Reasoning Journal Article Semantic Scholar
College

D5 Junior High Urban Area Problem-Solving Conference Google Scholar
School Paper

D6 Isll?lls(lelgh Rural Area  Critical Thinking Journal Article Semantic Scholar
Junior High . . .

D7 School Urban Area Creative Thinking Journal Article Google Scholar
Senior High . . .

D8 School Rural Area  Problem-Solving Journal Article Semantic Scholar

D9 Elementary Rural Area Conceptual Journal Article Google Scholar
School Understanding &

D10 Senior High Urban Area Conceptual. Journal Article Semantic Scholar
School Understanding

D11 Senior High Urban Area  Creative Thinking Conference Google Scholar
School Paper

D12 2311;(:1 High Urban Area Critical Thinking Journal Article Google Scholar
Senior High o - . .

D13 School Urban Area  Critical Thinking Journal Article Semantic Scholar
Junior High o o . .

D14 School Urban Area Critical Thinking Journal Article Semantic Scholar
Junior High . . .

D15 School Rural Area  Problem-Solving Journal Article Semantic Scholar
Senior High . . .

D16 School Urban Area Problem-Solving Journal Article Semantic Scholar
Senior High . . .

D17 School Urban Area Problem-Solving Journal Article Semantic Scholar
Junior High . .

D18 School Rural Area  Problem-Solving Journal Article Google Scholar
Senior High . . .

D19 School Rural Area  Reasoning Journal Article Semantic Scholar
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D20

D21

D22

D23

D24

D25

D26

D27

D28

D29

D30

Junior High
School
Senior High
School
Junior High
School
Junior High
School

Senior High
School

Elementary
School
Junior High
School
Junior High
School

Senior High
School

Senior High
School
Junior High
School

Rural Area

Urban Area

Rural Area

Urban Area

Rural Area

Urban Area

Rural Area

Rural Area

Urban Area

Urban Area

Rural Area

Reasoning
Communication

Reasoning

Journal Article

Journal Article

Journal Article

Creative Thinking Journal Article

Problem-Solving Journal Article

Conceptual
Understanding

Reasoning

Communication

Conceptual
Understanding

Conceptual
Understanding

Journal Article
Journal Article
Journal Article

Journal Article

Conference
Paper

Critical Thinking Journal Article

Google Scholar
Google Scholar
Google Scholar
Semantic Scholar
Semantic Scholar
Semantic Scholar
Semantic Scholar
Semantic Scholar
Google Scholar
Google Scholar

Semantic Scholar

To verify that the data coding extracted was valid and credible, we involved two
coders (Vevea et al., 2019). Data coding that had been extracted by them was measured
its consistency using Cohen’s Kappa test (Cooper et al., 2013). The calculation of Cohen’s

Kappa was conducted by using the formula as follows:

_ Pr(a) —Pr(e)

1 —Pr(e)

where Pr(a) is actual observed agreement and Pr(e) is a chance agreement (McHugh,
2012). The results of Cohen’s Kappa test are shown in Table 2.
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Table 2
The Results of Cohen’s Kappa Test

Items KappaValue  Agreement Level Sigl‘l;afilf;nce
Authors 0.867 Strong 0.012
Sample Size (N) 0.934 Almost Perfect 0.007
Pearson’s Correlation Coefhicient (r) 0.951 Almost Perfect 0.005
Fisher z 0.912 Almost Perfect 0.004
Database 0.822 Strong 0.016
Document Type 0.875 Strong 0.012
Educational Level 0.813 Strong 0.015
Geographical Location 0.892 Strong 0.011
Mathematical Ability 0.832 Strong 0.014

Table 2 shows that the agreement level of these coders in extracting data in every item
was categorized as almost perfect and strong (McHugh, 2012). These findings indicate
that data coding verified by these coders is valid and credible (Cooper et al., 2013).

Data Analysis

Since the distribution of correlation coefficient especially Pearson’s correlation was
inclined to become skewed, so every correlation coefficient between mathematical ability
and self-efficacy had to be normalized by using the equation of Fisher’s transformation
(Borenstein et al., 2009). The transformation correlation coefficient r to Fisher’s z is given by:

1+r
z=20,5 xln( )
1—r

Summary effect size, confidence intervals, and so on in Fisher’s z were converted back
to correlation unit using the equation as follows:

ez —1

ez +1°

The overall effect size in correlation unit was classified as r = 0.90 — 1.00 (very strong
correlation), r = 0.68 - 0.89 (strong correlation), r = 0.36 — 0.67 (moderate correlation),
and r =0.00 - 0.35 (weak correlation) (Taylor, 1990). In addition, to justify the significance
of the relation between self-efficacy and mathematical ability of the overall study, we
employed the Z test (Borenstein et al., 2009). Also, to justify the significance of potential
moderating factors such as educational level and geographical location in moderating
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the heterogeneous relation between mathematical ability and self-efficacy, we used the
Q Cochrane test (Higgins et al., 2003).

Figure 2
The Document Selection Process
z Documents from Documents from
E Semantic scholar Google scholar
S (n=73) (n=167)
E
=
z
&
=)
v
0 Documents from both of Documents are excluded
E database |  because of duplication
= (n = 240) (n=91)
&
)
w
v
Documents are excluded
Documents screened because the study is not
> . .
(n=149) correlation design
(n=53)
be
= Documents are excluded
E because the study does not
§ report statistics completely
= (n=49)
=
Documents are excluded
because the study is not
written in English
(n=17)
z
S v
= Documents included in
) the meta-analysis
z
= (n=30)

Note. The document selection process in this study: (1) identification, (2) screening, (3) eligibi-

lity, and (4) inclusion.
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Furthermore, published studies were prone to report significant results statistical-
ly and were included in meta-analysis studies that publication bias was able to occur
(Suparman et al., 2021b; 2021a). As a consequence, analysis of publication bias had to
be carried out. To examine publication bias, we used Rosenthal’s fail-safe N (FSN) test
(Rothstein et al., 2005). The results revealed that the FSN value was 4.420 and its signif-
icance value was also less than 0,05. It interprets that 4.420 additional missing studies
are needed to increase the significance value of the relation between mathematical ability
and self-efficacy to 0.05. Thus, the test suggests that there is no publication bias in this
present meta-analysis study.

To inspect that the outliers of the document collection did not exist, sensitive analy-
sis was performed. Bernard et al. (2014) proposed that the tool of one study removed in
the CMA software could be used to ensure that there were no existing outliers of the
collection of effect size data. The analysis results using the tool showed that the overall
effect size of all documents was r = 0.553. In addition, the lowest and highest effect size
of all documents was r = 0.512 and r = 0.574. It shows that the overall effect size of all
documents is located in the interval between the lowest effect size and the highest effect
size. It interprets that there are no existing outliers of the collection of effect size in this
meta-analysis study (Fuadi et al., 2021; Jaya & Suparman, 2021).

Results

Average of Effect Size
The overall relation between students’ mathematical ability and students’

self-efficacy is shown in Table 3.

Table 3
Effect Size in the Unit of Correlation r

Statistics for Each Study

Mathematical

o1 Authors
Ability R-value L(.)w?r UP P .er Z-value P-value
Limit Limit

Commu- Kurnia et al., 2018 0714 0476 0.854 4.652  0.000

nication Hendriana & Kadarisma, 0.776  0.577 0.888  5.379  0.000
2019
Sunarti et al., 2020 0.098  -0279 0488 0501  0.616
Rahmi et al., 2017 0.424 0210 0599 3704  0.000
Siregar, 2019 0.550  0.076 0.821 2235  0.025
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Statistics for Each Study

Mathe.nfatical Authors Lower  Unoer
Ability R-value L. P P . Z-value P-value
Limit Limit
Conceptual 0352  0.114 0552 2.848  0.004
Understanding 1y 001ung, 2016 0.744 0579 0851 6291  0.000
Akuba et al., 2020 0175  -0.054 0387 1.500  0.134
Husna et al., 2018 0073  -0.196 0.332 0524  0.000
Alminingtias et al, 2018~ 0.598 0303  0.788  3.585  0.000
0420  -0.029 0.728 1.842  0.066
Creative Waulansari et al., 2019 0.400 0.046 0.665 2.201 0.028
Thinking Liberna, 2018 0930  0.870 0963 9.950  0.000
Septiana et al., 2018 0231  -0.128 0.536 1267  0.205
0.653  0.152 0.887 2437  0.015
Critical Hari et al., 2018 0751 0536 0.875 5068  0.000
Thinking Misbahudin, 2019 0446  0.102 0.695 2493  0.013
Febrianti et al., 2018 0743 0548 0.861 5498  0.000
Nurazizah & Nurjaman, 0.556 0.268 0.753  3.491 0.000
2018
Agus, 2021 0620  0.427 0.759 5278  0.000
0.637 0263 0.845 3.049  0.002
Problem- Amalia et al., 2018 0408  0.063 0.666 2292  0.022
Solving Nurseha & Apiati, 2019 0.570 0276 0.766  3.487  0.000
Pratiwi et al., 2019 0.877  0.822 0916 13.420  0.000
Jatisunda, 2017 0645 0371 0.816 3.984  0.000
Yuliyani et al., 2017 0983 0972 0.990 17.965  0.000
Disai et al., 2017 0210  0.122 0295 4592  0.000
Khotimah et al., 2020 0276  0.092 0.442 2903  0.004
Zammah, 2019 0602 0350 0.773 4119  0.000
0.690  0.440 0.841 4.417  0.000
Reasoning Hilmi, 2017 0.081  -0259 0.403 0459  0.646
Hadiat & Karyati, 2019 0.041  -0.062 0.143 0777  0.437
Profitasari et al., 2020 0322  -0.043 0611 1736 0.083
Umaroh et al., 2020 0285  0.135 0.422 3.647  0.000
Aprisal & Arifin, 2020 0.556  0.426 0.664 7.122  0.000

0.270 -0.194 0.634  1.146 0.252
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Table 3 shows that the overall coeflicient correlation between mathematical ability
and self-efficacy was r = 0.553. It indicates that mathematical ability and self-efficacy
of Indonesian students have a moderate positive relationship (Taylor, 1990). Moreover,
the significance value of the Z statistics was less than 0.05. It interprets that students’
mathematical ability significantly relates to students’ self-efficacy. So, these findings reveal
that there is a significantly moderate positive relation between students’ mathematical
ability and students’ self-efficacy

From eight studies regarding the relationship between mathematical problem-solving
ability (MPSA) and self-efficacy, four studies reported that MPSA and self-efficacy had
a moderate positive correlation (Amalia et al., 2018; Jatisunda, 2017; Nurseha & Apiati,
2019; Zamnah, 2019). In addition, two studies reported that self-efficacy and MPSA had
a strong positive correlation (Pratiwi et al., 2019; Yuliyani et al., 2017). Also, two studies
reported that there was a weak positive correlation between MPSA and self-efficacy (Disai
et al., 2018; Khotimah et al., 2020). So, overall, these studies revealed that there was a
strong positive correlation between students’ MPSA and students’ self-efficacy. Moreover,
the significance value of its Z test was less than 0.05. It indicates that students’ MPSA
significantly relates to students’ self-efficacy.

Other reports regarding the relation between mathematical reasoning ability (MRA)
and self-efficacy, four studies revealed that MRA and self-efficacy had a weak positive
correlation (Hadiat & Karyati, 2019; Himmi, 2017; Profitasari et al., 2020; Umaroh et al.,
2020). Meanwhile, one study revealed that self-efficacy and MR A had a moderate positive
correlation (Aprisal & Arifin, 2020). So, overall, the studies provided a report that there
was a weak positive correlation between students’ MRA and students’ self-efficacy. In
addition, the results of the Z test revealed that students’ MRA did not relate to students’
self-efficacy significantly.

There were five studies related to the relation between mathematical critical think-
ing ability (MCriTA) and self-efficacy. Three studies reported that self-efficacy and
MCriTA had a moderate positive correlation (Agus, 2021; Misbahudin, 2019; Nurazizah
& Nurjaman, 2018). Two studies, however, reported that MCriTA and self-efficacy had
a strong positive correlation (Febrianti et al., 2018; Hari et al., 2018). So, overall, these
studies revealed that there was a moderate positive correlation between students’ MCriTA
and students’ self-efficacy. Also, the results of the Z test revealed that students’ MCriTA
significantly related to students’ self-efficacy.

From three studies regarding the relation between mathematical creative thinking
ability (MCreTA) and self-efficacy, one study revealed that MCreTA and self-efficacy had
a strong positive correlation (Liberna, 2018). Meanwhile, one study showed that MCreTA
and self-efficacy had a moderate positive correlation (Wulansari et al., 2019). Moreover,
one study revealed that there was a weak positive correlation between MCreTA and
self-efficacy (Septiani et al., 2018). So, overall, these studies revealed that students’
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MCreTA and students’ self-efficacy had a moderate positive correlation. Also, the signifi-
cance value showed that students’ MCreTA significantly related to students’ self-efficacy.

There were five studies regarding the relation between mathematical conceptual
understanding ability (MCUA) and self-efficacy. Two studies reported that MCUA and
self-efficacy had a weak positive correlation (Akuba et al., 2020; Husna & Yani, 2018). Also,
two studies reported that self-efficacy and MCUA had a moderate positive correlation
(Alminingtias et al., 2018; Siregar, 2019). One study, however, reported that there was
a strong positive correlation between MCUA and self-efficacy (Hutagalung, 2016). So,
overall, the studies provided a report that students’ MCUA and students’ self-efficacy had
a moderate positive correlation. The results of the Z test, however, revealed that students’
MCUA did not relate to students’ self-efficacy significantly.

In another report related to the relation between mathematical communication ability
(MCA) and self-efficacy, two studies revealed that self-efficacy and MCA had a strong
positive correlation (Hendriana & Kadarisma, 2019; Kurnia et al., 2018). Meanwhile, one
study revealed that self-efficacy and MCA had a moderate positive correlation (Rahmi
et al., 2017). Moreover, one study revealed that there was a weak positive correlation
between MCA and self-efficacy (Sunarti, 2020). So, overall, these studies reported
that there was a moderate positive correlation between students’ MCA and students’
self-efficacy. Also, the significance value showed that students’ MCA significantly related
to students’ self-efficacy.

The explanations above regarding the relation between mathematical ability and
self-efficacy provided summarization that specifically, not all mathematical ability
significantly related to self-efficacy such as MRA and MCUA. Generally, however, self-
efficacy significantly related to mathematical ability. Furthermore, Figure 3 shows that
the coefficient correlation between MPSA and self-efficacy was higher than the coefficient
correlation between self-efficacy and MRA, MCA, MCriTA, MCUA, and MCreTA. It
interprets that the relation between students’ self-efficacy and students’ MPSA is stronger
than the relation between other students’ mathematical abilities and students’ self-efficacy.

Potential Factors Moderating the Effect Size

The different relationship levels between self-efficacy and mathematical ability
indicated that there was a heterogeneous relation between students’ mathematical ability
and students’ self-efficacy. For example, students’ self-efficacy and students’ MPSA had
a moderate positive relation while students’ MRA and students’ self-efficacy had a weak
positive relation. The statistical evidence of the Q Cochrane test also revealed that the
Q-value was 518.920 and the p-value was less than 0.05. It provided rigorous evidence
that there was a heterogeneous relation between both of them (Higgins et al., 2003). In
addition, the inconsistency test showed that the value of I-squared was 94.411. Higgins
etal. (2003) argued that if the value of I-squared is more than 50%, it indicates that there
is a heterogeneity of the collection of effect size data. It interprets that the inconsistency

42 Pedagogika /2022, t. 147, Nr. 3



test strengthens the evidence that there is a heterogeneity of the relationship between
self-efficacy and mathematical ability. Therefore, analysis of the potential factors such
as educational level and geographical location moderating heterogeneity of the relation
between mathematical ability and self-efficacy should be conducted.

Table 4
Descriptive Statistics of Effect Size Based on Educational Level and Geographical Location

Number Effect Size and the Z Test Q Cochrane Test
Studies r Z-value P-value Q-value df(Q) P-value

Factors Groups

Educational ~ Elementary ) 0265  0.706 0.480

Level School
Junior High 14 0.507 3.764 0.000
School 3.433 3 0.330
Senior High 13 0.668 5298  0.000
School
College 1 0081 0145 0885
Geographical ' Urban Area 16 0.672 4050  0.000 0912 1 0661
Location Rural Area 14 0.585 4.916 0.000 ' '
Educational Level

Table 4 shows that there was a positive moderate relation between mathematical ability
and self-efficacy of junior and senior high students. Meanwhile, the mathematical ability
and self-efficacy of elementary and college students had a weak positive correlation. In
addition, the Z test of the secondary students’ group revealed that the significance value
was less than 0.05. It indicates that secondary students’ mathematical ability significantly
relates to secondary students’ self-efficacy. Meanwhile, the Z test of the elementary and
college students group showed that the significance value was more than 0.05. It indi-
cates that elementary and college students’ self-efficacy does not relate to elementary and
college students’ mathematical ability.

Furthermore, the Q Cochrane test of educational level factor showed that the signif-
icance value was more than 0.05. It indicates that educational level is not a significant
potential factor in moderating the heterogeneous relation between mathematical ability
and self-efficacy. It means that the heterogeneous relation between students’ mathe-
matical ability and students’ efficacy is not moderated by the educational level factor.
In addition, the coefficient correlation between mathematical ability and self-efficacy of
senior high students was higher than the coefficient correlation between mathematical
ability and self-efficacy of elementary, college, and junior high students. It interprets that
descriptively, self-efficacy is more related to senior high students’ mathematical ability
than elementary, college, and junior high students’ mathematical ability.
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Geographical Location

Table 4 reveals that there was a strong positive relation between urban students’ mathe-
matical ability and urban students’ self-efficacy. Meanwhile, rural students’ self-efficacy
and rural students’ mathematical ability had a moderate positive relation. In addition,
the Z test of every group in the geographical location factor revealed that the signifi-
cance value was less than 0.05. It indicates that urban and rural students’ self-efficacy
significantly relates to mathematical ability.

Furthermore, the Q Cochrane test of geographical location factor showed that the
significance value was more than 0.05. It indicates that geographical location is not a
significant potential factor in moderating the heterogeneous relation between students’
mathematical ability and students’ self-efficacy. It interprets that the geographical loca-
tion factor does not moderate the heterogeneous relation between students’ mathema-
tical ability and students’ self-efficacy. In addition, the coefficient correlation between
urban students’ self-efficacy and mathematical ability was higher than the coefficient
correlation between rural students’ self-efficacy and mathematical ability. It interprets
that descriptively self-efficacy is more related to urban students’ mathematical ability
than rural students’ mathematical ability.

Discussion

The Relationship Between Mathematical Ability and Self-Efficacy

The finding revealed that students’ mathematical ability positively related to students’
self-efficacy. As a consequence, if students had low self-efficacy, it could decrease their
mathematical ability. Conversely, when students had a high self-efficacy, it enabled them
to enhance their mathematical ability. Some similar studies also revealed that students’
self-efficacy positively related to students’ academic performance (Farid & Ashrafzade,
2020; Huang, 2016; Multon et al., 1991). Likewise, Wang and Sun (2020) revealed that
students’ self-efficacy and students’ language proficiency had a positive relation. The pre-
vious studies strengthened the findings of this study that students’ mathematical ability
related to students’ self-efficacy level. It means that students’ mathematics achievement
level in learning mathematics also related to students’ self-efficacy indirectly.

Specifically, the finding also revealed that students” MPSA positively related to stu-
dents’ self-eflicacy in which there was a moderate relationship between self-efficacy belief
and MPSA. Moreover, self-efficacy belief was more related to students’ MPSA than other
students’ mathematical abilities. Students’ success in finishing mathematics tasks could
come from their previous experiences in solving mathematics problems. Bandura (1997)
stated that enactive mastery experience was one of the primary sources of self-efficacy
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beliefs. Previously successful experiences of students in solving mathematics problems
would increase their self-efficacy beliefs. As a consequence, it was able to enhance their
ability in solving new mathematics problems. Otherwise, previously failed experience
in solving mathematics problems would decrease their self-efficacy beliefs. So, it could
reduce students’ ability in solving new mathematics problems.

The emotional state was another primary source of self-efficacy beliefs (Bandura,
1997). It also played an important role in students’ self-efficacy beliefs. Some achievement
emotions such as boredom, anxiety, enjoyment, and hopelessness were often involved in
learning mathematics (Pekrun etal., 2011). In an empirical study, Suparman et al. (2021)
reported that mathematical problem-solving situations positively related to students’
joyful and proud emotions while students” anxious, hopeless, angry, and boring emo-
tions negatively related to mathematical problem-solving situations. It means that the
enhancement of pleasant emotions such as enjoyment and pride can strengthen students’
self-efficacy beliefs. The reduction of unpleasant emotions such as anger, anxiety, hopeless-
ness, and boredom also can strengthen students’ self-efficacy beliefs. As a consequence,
these efforts would improve students’ mathematical abilities. In the end, it supported
them to achieve success in learning mathematics (Hanin & Van Nieuwenhoven, 2016).

Trautwein et al. (2009) revealed that one of the efforts to increase pleasant emotion
and decrease unpleasant emotion was giving feedback at the end of learning because it
played an important role in learning evaluation. The positive feedbacks from mathematics
teachers can strengthen students’ self-efficacy beliefs in the mathematics learning pro-
cess. Otherwise, the negative feedbacks can weaken students’ self-efficacy beliefs. Giving
feedback in learning mathematics was one of the forms of verbal persuasion. Bandura
(1997) mentioned that verbal persuasion was one of the primary sources constructing
students’ self-efficacy beliefs. Therefore, mathematics teachers should always give positive
feedbacks in the mathematics learning process especially in the end as a learning evalua-
tion. So, this effort enabled students to enhance their mathematical ability, specifically
in solving mathematics problems.

The Heterogeneous Relation Between Mathematical Ability and Self-Efficacy

Educational Level

Other findings revealed that educational level was not a significant potential factor mode
rating the heterogeneous relation between mathematical ability and self-efficacy. Wang
and Sun (2020) also reported that the heterogeneous relation between language proficiency
and self-efficacy was not moderated by the educational level factor. Some studies, however,
reported that the factor of educational level significantly moderated the heterogeneous
relationship between self-efficacy and academic performance (Farid & Ashrafzade, 2020;
Multon et al., 1991). These findings indicate that educational level is not a consistent
factor in moderating the heterogeneous relation between academic performance and
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self-efficacy such as mathematical ability. It can be affected by the difference in the scien-
tific field (Huang, 2016). This study only focuses on the correlation between students’
self-efficacy and students’ academic performance in the mathematics field. Meanwhile,
some studies (e.g., Farid & Ashrafzade (2020); Multon et al. (1991)) focuses on the relation
between academic performance and self-efficacy in the scientific field generally.

Since educational level did not moderate the heterogeneous relation between mathe-
matical ability and self-efficacy, it interprets that there is no difference in the relation
level between both of them across educational levels. It means that students’ cognitive
development is suitable to students’ mastery of mathematical content such as number and
operation, algebra, measurement, geometry, and data analysis and probability at every
educational level. Based on Piaget’s theory, Ojose (2008) revealed that elementary school
students (7-11 years old) began to think rationally and structurally in which they could
solve mathematics problems logically though they could not think abstractly. In addition,
Ojose (2008) revealed that secondary school and college students (more than 11 years old)
began to think abstractly such as calculate mathematically, think creatively, and imagine
the effect of an action. So, students’ mathematical ability to solve mathematics problems
at every educational level had adjusted to their cognitive development. As a consequence,
it motivated them to complete and work on the mathematics tasks. Cooper (1989) stated
that motivation played an important role in increasing pleasant emotion and decreasing
unpleasant emotion in which emotion state constructed students’ self-efficacy beliefs.

In addition, the finding revealed that students’ self-efficacy is more related to second-
ary students’ mathematical ability than college or elementary students’ mathematical
ability. Multon et al. (1991) also revealed that the relationship between self-efficacy is
more related to high school students’ academic performance than college or elemen-
tary students’ academic performance. Farid and Ashrafzade (2020), however, revealed
that self-efficacy is more related to college students’ academic performance than K-12
students’ academic performance. Wang and Sun (2020) also revealed that self-efficacy
is more related to college students’ language proficiency than K-12 students’ language
proficiency. It indicates that the scientific field creates the difference of the relation level
between academic performance and self-efficacy across educational levels. In the language
field, the strength of the relation between academic performance and self-efficacy tends
to be dominated by college students. In the mathematics field, however, the strength of
the relation between academic performance and self-efficacy tends to be dominated by
high school students.

Geographical Location

The finding revealed that a heterogeneous relation between mathematical ability
and self-efficacy was not moderated by the geographical location factor. Some studies,
however, revealed that geographical location was one of the significant potential factors
in moderating the heterogeneous relationship between academic performance and
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self-efficacy (Beaudoin & Desrichard, 2011; Huang, 2016; Wang & Sun, 2020). These
findings indicate that geographical location is not a consistent factor in moderating the
heterogeneous relation between academic performance and self-efficacy, especially mathe-
matical ability. It can be affected by the difference in students’ geographical location. This
study only focuses on the relation between Indonesian students’ mathematical ability and
self-efficacy. Meanwhile, these studies (e.g., Huang (2016); Wang and Sun (2020)) focus
on the relation between academic performance and self-efficacy of American, European,
and Asian students.

Another finding also revealed that self-efficacy is more related to urban students’
mathematical ability than rural students’ mathematical ability. In an empirical study in
the United State of America, Jordan etal. (2011) revealed that urban students’ self-efficacy
was higher than rural students’ self-efficacy. Zhou et al. (2021), an empirical study in China
also revealed that self-efficacy and mathematical academic outcomes of students in urban
areas were higher than mathematical academic outcomes and self-efficacy of students
in a rural area. Moreover, Zhou et al. (2021) reported that self-efficacy is more related
to urban students’ mathematical academic outcomes than rural students’ mathematical
academic outcomes. These reports supported the finding of this study that self-efficacy
is less related to rural students’ mathematical ability than urban students’ mathematical
ability. Some empirical studies reported that urban students’ academic motivation was
higher than rural students’ academic motivation (Lamb, 2012; Saleh, 2021; Singh et al.,
2012). On the other hand, Cooper (1989) revealed that academic motivation was one of
the important predictors of constructing emotional states. As a consequence, academic
motivation had an important role in the level of students’ self-efficacy beliefs because
emotional states were one of the primary sources of self-efficacy beliefs (Bandura, 1997).
So, one of the causal factors regarding the relation between students’ mathematical
ability and students’ self-efficacy in urban areas was stronger than the relation between
students’ self-efficacy and students’ mathematical ability in a rural area, was students’
academic motivation.

Limitation and Suggestion

Based on the perspective of methodological limitations of meta-analysis, this study
only involves two scholar databases such as Semantic scholar and Google scholar to
search the document. It implies that the scope of document search is a little limited.
As a consequence, it causes the limitation of studies got in this study. It suggests that
for further research, researchers should involve more scholar database such as DOAJ,
ERIC, science direct, Taylor and Francis Journal, SAGE Journal, and so on. In addition,
the output of meta-analysis only provides the conclusion based on the secondary data so
that the given conclusion is not recent based on the current phenomena. Furthermore,
regarding the heterogeneous relation between self-efficacy and mathematical ability
of Indonesian students, this study only examines educational level and geographical
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location as the potential factor moderating the heterogeneous relationship between mathe-
matical ability and self-efficacy. Moreover, the reports reveal that educational level and
geographical location are not significant potential factors. As a consequence, this study
has not found the potential factors moderating the heterogeneous relationship between
self-efficacy and mathematical ability. Therefore, for further similar studies, researchers
should investigate and examine other potential factors such as mathematical content,
gender, and age.

Conclusion

The synthesis of 30 documents regarding self-efficacy and mathematical ability pro-
vides summarization information that self-efficacy and mathematical ability of Indo-
nesian students have a moderate positive relationship. Moreover, students’ self-efficacy
significantly relates to students’ mathematical ability. In addition, students’ self-efficacy
more relates to students’ MPSA than other students’ mathematical abilities such as
reasoning, communication, critical thinking, conceptual understanding, and creative
thinking. Furthermore, heterogeneity of the relation between students’ mathematical
ability and students’ self-efficacy is not moderated by educational level and geographical
location. It means that there is no difference in the relation between both of them across
educational level and geographical location.

Information regarding students’ self-efficacy positively relates to students’ mathe-
matical ability, indicates that students’ self-efficacy is one of the predictors of their
mathematical ability. As a consequence, students’ self-efficacy level can affect students’
mathematical ability level, specifically related to students’ MPSA. Therefore, mathematics
teachers or lecturers should design a mathematics learning that can facilitate students
to improve their self-efficacy beliefs. So, students who have a high self-efficacy belief can
enhance their mathematical ability especially in solving mathematics problems. In the
end, they can get a successful mathematics achievement from learning mathematics.
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Santrauka

Kai kuriy empiriniy tyrimy sintezé atskleidé, kad rysys tarp mokiniy matematiniy gebéjimy
ir saviveiksmingumo néra nuoseklus, todél siame naujausiame metaanalizés tyrime nagrinéjamas
matematiniy gebéjimy ir saviveiksmingumo rysys bei galimi veiksniai, tokie kaip i$silavinimo
lygis ir geografiné vietové, ribojantys abiejy rysiy heterogenigkuma. Siame tyrime ianalizuota
30 dokumenty, kuriuos sudaré 27 Zurnaly straipsniai ir 3 konferencijy pranesimai, kurie buvo
paskelbti 2016-2021 m. ir gauti i§ Semantic Scholar ir Google Scholar duomeny baziy. Siuose
dokumentuose rasta 30 reik$miy, jvardijan¢iy dviejy kintamyjy ry$io stipruma. Tyrimas
apémeé ir 2298 dalyvius. Rezultatai atskleidé, kad mokiniy matematiniai gebéjimai ir mokiniy
saviveiksmingumas turéjo vidutinj teigiama rysj (r = 0,553). Tai reiskia, kad kiekvienas mokinys
gali turéti auksty saviveiksmingumo lygj, kad pagerinty savo matematinius gebéjimus. Be to,
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saviveiksmingumas buvo labai susijes su matematiniy problemy sprendimo gebéjimais. Tai rodo,
kad rysys tarp saviveiksmingumo ir matematiniy problemy sprendimo gebéjimy yra stipresnis
nei ry$ys tarp saviveiksmingumo ir kity matematiniy gebéjimy. Be to, matematiniy gebéjimy
ir saviveiksmingumo rysio stiprumo nesumazino issilavinimo lygis ir geografiné padétis. Sis
tyrimas aiskiai ir tiksliai rodo, kad kai kurie veiksniai, tokie kaip i$silavinimo lygis ir geografiné
padétis, neturi jtakos skirtingo stiprumo rysiui tarp mokiniy matematiniy gebéjimy ir mokiniy

saviveiksmingumo.

Esminiai Zodziai: matematiniai gebéjimai, metaanalizé, saviveiksmingumas.
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