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Abstract. Introduction. Learning mathematics from home during the COVID-19 pan-
demic is a challenge for both parents and students to manage to engage in learning. Therefore,
it is important to examine the involvement of parents in learning mathematics from home and
students’ mathematics self-concepts and their relationship to mathematics performance.

Aim. This study is aimed to analyse parental involvement and students’ mathematical
self-concept, the relationship between the two, and their effect on students’ mathematical per-
formance in online learning.

Methodology and research methods. A cross-sectional survey was used to achieve the
research objectives. There were 56 elementary school students in rural areas who were involved
in this study. To assess parental involvement and mathematics self-concept, the authors em-
ployed questionnaires. Meanwhile, the results of the mid-semester test were used to assess
student math performance. The answers to the research questions were reported using de-
scriptive analysis, correlation, regression, and the t-test.

Results. Based on the results of the analysis, parental involvement, both in terms of
support and control aspects, has a significant influence on mathematics performance. On the
other hand, mathematics self-concept and performance positively influence each other. The
findings of the present research also show that the gender group and grade level group did not
have significant differences for each variable.

Practical significance. This study has implications for schools to maximise parental
involvement in their children’s mathematics learning effectively. Communication between
schools, teachers, and children, in particular, becomes critical to maximise children’s poten-
tial, including their math self-concept.

Keywords: COVID-19, learning from home, parental involvement, online mathematics
learning, elementary school, mathematics self-concept.
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AnHomauyus. Beedenue. l3yueHne MaTeMaTHKH agoMa Bo Bpemd nauaemuu COVID-19
SIBASIETCSI CAOXKHOM 3ajadeil Kak A POAUTeAe, TaK U [ASI IIIKOABHUKOB, KOTOPBIM HEOOXOIHUMO
HAY4YUTHCS y4aCTBOBAaTh B 00pa3oBaTeABRHOM IIpoliecce. [103ToMy BasKHO HMCCAENOBATH yIacTHE
pOﬂHTEACﬁ B I/I3y‘-IeHI/II/I MaTEMATHKH J0Ma, a TaK¥KeE OII€EHHBAaHHEC IIIKOABHHUKAaMH CBOHUX 3HaHUH
0 MaTeMaTHKe U UX OTHOILIEHHE K YCIIEBAEMOCTH II0 3TOMY IIPEAMETY.

Llens uccnedosarust — MpoOaHAAU3UPOBATE YIaCTHE POAUTEACH B N3yYEHHUN MaTeMaTHKH,
OLlIEHMBaHHE IIKOABHUKAMU CBOHUX 3HAHUI II0 3TOMY IIPEAMETY, POAU U B3aUMOCBS3H MEXKIY
JAHHBIMH acClleKTaMH, a TaKKe BAHUSHHE Ha YCII€Ba€MOCTB YYalllUXCs II0 MaTeMaTHKe IIPHU OH-
AAWH-00y4IEeHUH.

Memoooniozust u mMemoobl uccaed0o8aHust. A JOCTUKEHUS IIOCTABAECHHOM 11eAU ObIA HC-
IIOAB30BaH IIE€PEKPECTHBIH OIIpoC. B HCCcAeIOBaHNY IIPUHSIAHN yYacTHe S6 yJaInuxcs HadaAbHOU
IIIKOABI U3 CEABCKOM MECTHOCTH. [IASl OLIEHKH YIaCTHUSI POAUTEAEH U OIlEHUBAHUS IIIKOABHHUKAMHU
CBOHX 3HAHHUH II0 MaTeMaTHKE aBTOPBI HCIIOAB30BAAH aHKETHI. MeKIy TeM Pe3yAbTaThl TECTOB
B CepenrHE CeMecTpa HCIIOAB30BAAHUCH JAS OIIEHKH yCIIEBA€MOCTH YUAIUXCS 10 MaTeMaTHKe.
OTBeTBHI Ha BOIIPOCHI MCCAENOBAHHUS COOOIIIAAUCH C HMCIIOAB30BaHHEM OIIMCATEABHOTO aHAAH3a,
KOPPEASIIIUH, perpeccuu U t-kpurepus CThIOAEHTA.
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Pesynemamest. Ilo pesyabTaTaM aHasn3a ydacTHE POAMTEAEH C TOYKM 3pEHHs KakK IO/-
JEP3KKU, TaK U KOHTPOAA OKa3bIBa€eT CyILIECTBEHHOE BAUSHUIE Ha yCIIEBA€MOCTD 110 MaTeMaTHKe.
C mpyroii CTOPOHBI, OLIEHUBaHUE IIKOABHUKAMH CBOUX 3HAHUM 110 MaTeMaTHKe U yCIIeBaeMOCThb
TIOAOKUTEABHO 3HAYHMMO BAUSIOT APYT Ha Apyra. Pe3yapTaThl HCCA€AOBAHUS TaKXKe ITOKa3blBa-
IOT, YTO T€HJAEpHas Ipyla U Ipylna KAacca B 3TOM HCCAEIOBAHUH HE HUMEAU CYIIECTBEHHBIX
Pa3sAnYnH 110 KaxKI0H IIEePEMEHHON.

Ipaxmuueckas 3HAUUMOCMb. DTO HUCCAEIOBAHHE HMeeT 3HA4YeHHE [AS IIIKOA, YTOOBI
MaKCHUMHU3UPOBATh ydacTHe poauTesed B 3(P(PEKTUBHOM H3yYEHHU MaTEMaTHKH HX AETHMH.
Ofb1IeHHe MEXAY MKOAAMH, YIUTEASIMHU U JEeTbMH, B YACTHOCTH, CTAHOBUTCH KPUTHIECKH BaK-
HBIM JIAF MAKCHMaABHOTO PACKPBITHS IIOTEHIIMAaAA [eTeH, BKAIOYAs OLEHUBAHHUE IIKOABHUKAMU
CBOHX 3HAHUH II0 MaTeMaTHKE.

Knroueevte cnoea: COVID-19, nomainHee oOydeHHe, ydacTHe POAMUTEAEH, OHAAMH-
ofOy4yeHHe MaTeMaTHKe, HadaAbHas IIKOAQ, OLlEHHMBaHHE IIIKOABHUKAMM CBOMX 3HAHHUM IO Ma-
TeMaTHKe.

Bnazodaprocmu. ABTOpEI 6AATOAAPSIT BCEX YIACTHUKOB, KOTOPBIE HAIIIAW BPEMS IIPOii-
TH OIPOC. ABTOPBI TAK¥XKE BBIPAXKAIOT OAArOapHOCTh AHOHUMHBIM PELIEH3EHTAM 3a UX BAYyM-
YHUBbIE U KOHCTPYKTUBHBIE TIPEIAOXKEHHS, KOTOPbIE 3HAYUTEABHO IOMOTAM YAYYIIIUTH KAYECTBO
yOAUKALIUH.

Jns yumupoeanusi: ITypaomo M. B., Anpusuatu H., My6apokax C. A., CycuaoBaTH,
Anrpaxenu B. A. PoAb poaAuUTEABCKOr0O y4acTHd U OLIEHKA yYaIllUMHUCS Ha4aAbHOH IIIKOABI CBOUX
3HaAHUH 10 MaTeMaTHKe IIPU OHAaWH-o0y4YeHnn // Ob6pasoBanue u Hayka. 2022. T. 24, Ne 7. C.
110-125. DOI: 10.17853/1994-5639-2022-7-110-125

Introduction

Learning from home has been implemented more than two years after the
COVID-19 pandemic spread. At the end of 2021, the Indonesian government
has allowed some schools to conduct limited face-to-face learning. However,
there are still many students, parents, and schools, who are still cautious about
opening their schools and prefer to keep learning from home mixed with learn-
ing in class limited to a maximum of 50%.

Several alternatives are carried out by schools in an effort to maximise
effective learning from home, from the application of e-learning, online learn-
ing, to flipped learning. Massive development and training was carried out to
equip teachers and support learning from home. However, empirical evidence
shows that students feel uncomfortable with learning from home [1]. Based on
experience and observations [1], in addition to having an impact on increasing
children’s stress, losing their sensitivity to school (learning loss or schooling
loss), and other negative impacts on children, learning from home with a long
duration has an impact on stress and emotions of parents in controlling and
supporting their children’s learning. It is especially hard for parents when they
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have more than one schoolchild; parents need to deal with difficult disciplines,
and to work. This situation is certainly a challenge for parents to communicate
effectively and efficiently with their children, teachers, and schools [2].

In the context of learning from home, the role of parents is very important
in the success of their children’s learning and related to the psychological de-
velopment of their children. Several studies have revealed that parental involve-
ment in learning mathematics affects attitudes [3-5], engagement [2], and the
success of their children in learning mathematics [6-9].

Purnomo and colleagues [2] state, despite having many shortcomings,
online learning is able to create a situation where the relationship between
students, parents, and the school is increasing in intensity. This situation is
positive for the emotional, cognitive, and social development of students. Fur-
thermore, several studies that have been mentioned have empirically proven the
effect of parental involvement on students’ performance in mathematics. How-
ever, these studies are in normal situations and conditions before COVID-19
pandemic, while our research is in the midst of the COVID-19 pandemic which
has implications in the way parents involve themselves in learning from home
and how it relates to mathematics student’s performance.

For two reasons, the terms “learning from home” and “online learning”
are used interchangeably in this study. To begin, Indonesian language and
culture are more akin to the term “online learning” than to the terms “distance
learning” or “e-learning” to represent learning from home. Second, the defini-
tion of online learning itself does not have a complete consensus, which only
refers to being wholly online, but also related to the media or the context of the
technology used [10].

In addition to examining the involvement of parents and student perfor-
mance in learning mathematics, this study also examines students’ self-concept
about mathematics. Studies on the relationship between self-concept and pa-
rental involvement, including on student performance, have been widely found
in the literature [8, 11, 12]. However, in the context of learning mathematics,
especially online, these variables are still rarely found [8, 13]. We also want to
relate it to gender and grade level, which some researchers [8, 14, 15] draw dif-
ferent conclusions, so it is necessary to justify in the context and sample of our
study, and also still rarely found in the context of research in Indonesia.

The purpose of this study is to examine the relationship between paren-
tal involvement and student self-concept on student performance in learning
mathematics during the COVID-19 period. The following are details of research
questions to achieve the research objectives.

1. Is there a significant relationship between parental involvement and
students’ mathematics performance in learning mathematics from home?
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2. Is there a significant relationship between parental involvement and
students’ self-concept in learning mathematics from home?

3. Is there a significant relationship between students’ self-concept in
mathematics and students’ mathematical performance?

4. Is there a significant difference between parental involvement, self-
concept, and students’ mathematical performance in terms of gender and grade
level of students?

Literature Review

Parental Involvement in Online Mathematics Learning

During the COVID-19 pandemic, the emphasis of research on parental
involvement has increased, particularly in their involvement in online learning.
Parental involvement is critical for their children’s learning progress in cognitive,
affective, behavioural, and social aspects. Parental involvement is important in
online mathematics learning because students’ learning from home require a
more significant amount of parental support and control. This is consistent with
empirical evidence that parental involvement influences how students engage
in online mathematics learning, whether cognitive, affective, or behavioural [2].

There are numerous constructs of parental involvement in the literature
[8, 16, 17]. For example, Desforges and Abouchaar [17] summarise parental
involvement in parenting, communicating, volunteering, at-home teaching,
decision making, and community collaboration. Meanwhile, according to self-
determination theory, Dumont and colleagues [18] employ three aspects of
parental involvement in homework: control, responsiveness, and structure.
Dumont and colleagues [18] focused on negative forms of parental involvement
such as pressure, intimacy, and dominance by using control factors. Then
there is responsiveness as a form of interpersonal involvement, with a natural
approach, while the structure is more of a form of guidance. Silinskas and Kikas
take Dumont and colleagues’ concept and modify it into two constructs: control
and support [8]. In other words, Silinskas and Kikas employ two components
from Dumont and colleagues: control and structure [8]. Silinskas and Kikas’s
framework is used in this study. Although the study focuses on parental
involvement in homework, it is compatible with our study, which focuses on
learning from home during COVID-19.

Mathematics Self-Concept

Mathematics self-concept is a set of beliefs and attitudes of individuals
towards their abilities and competencies in mathematics [8, 13]. Mathematics
self-concept is often perceived similar to self-efficacy, but the two are different.
Self-concept is more backward-oriented, while self-efficacy is forward-oriented
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based on experience. In addition, self-concept is aimed at more general domains,
while self-efficacy is aimed at more specific domains and tasks [19].

Silinskas and Kikas’s framework [8] is used in this study to assess math
self-concept. The items proposed are not only brief but also relatively simple
for children to interpret. The three items include students’ beliefs and attitudes
about their math abilities.

Methods

Context and Participants

This research adopts cross-sectional survey to achieve the research
objectives. The participants of this study were 56 students in one elementary
school in a rural area of the Kebumen district in the 2020/2021 academic year.
There were 22 lower elementary grade students and 34 upper elementary grade
students (25 male students and 31 female students) involved in this study.
Their age range is 8-11 years.

Instrument and Data Collection

Parental involvement in learning mathematics is measured using a
“perceived parental involvement in homework” questionnaire. This questionnaire
was adapted from Silinskas and Kikas [8], who developed this instrument based
on the Dumont and colleagues’ instrument [18]. There are 8 items, which are
included in the two factors forming the scale, namely the control factor and the
support factor. Details of the statements on this scale can be seen in Table 1.
The validity and reliability of this instrument have been tested in two groups,
namely in the third grade in 2010 and 2011 with a sample of 379 students and
in the sixth grade in 2013 and 2014 with a sample of 512 students, consisting
of 249 male students, 263 female students, the reliability is 0.92.

Mathematical self-concept was measured using a short questionnaire
which was adapted from Silinskas and Kikas [8]. This questionnaire consists
of three items, which explore how students are convinced in their ability in
mathematics.

Information about students’ mathematical performance data was obtained
using the results of their midterm test. This related documentation was obtained
from their classroom teachers. Performance scores are in the range 0-100, so
the minimum score is O and the maximum is 100.

Data Analysis
The two datasets in this study were analysed descriptively in the form of
mean, standard deviation, minimum, and maximum scores using SPSS version
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24.0. In addition to descriptive statistics, correlation tests and regression tests
were used to see the significance of the relationship among the variables.
Meanwhile, to address the fourth question, we employed the t-test.

Results

Descriptive Data

In this section, we present descriptive data from the research results that
include mean, standard deviation, minimum, and maximum. The summary of
descriptive data for each variable can be seen in Table 1.

Table 1

Descriptive data on parental involvement, students’ self-concept, and students’
performance in learning mathematics

Factor Mean SD Min | Max | Alpha Skewness Kurtosis
Statistic| SE | Statistic| SE
Control 3.451 | 0.748 | 2.96 | 4.55 | 0.625 | -0.107 |0.319| -1.074 |0.628
Support 3.161 | 0.896 | 2.80| 3.34 | 0.786 | 0.128 |0.319| -0.895 |0.628
Math self- | 2.988 | 0.711 | 2.34| 3.44 | 0.525| 0.282 [0.319]| -0.055 |0.628
concept
Math per- | 78.16 | 13.300| 40 98 -0.761 |0.319| 0.530 |0.628
formance

Based on Table 1, the control variable has a mean of 3.451 (SD = 0.748)
which is higher than the support factor of 3.161 (SD = 0.896). Students’
mathematical self-concept got a mean of 2.988 (SD = 0.711) and mathematics
performance got 78.16 (SD = 13.300) with the lowest score was 40 and the
highest was 98.

Cronbach’s alpha coefficient for parental involvement was at an adequate
level, while the mathematical self-concept was rated as adequate. Table 2 also
shows Skewness and Kurtosis data which shows that the data are relatively in a
normal distribution with a limit of 2 [20]. In addition, we also performed a t-test
to see a significant difference between the two factors of parental involvement.
Although higher, the mean of the control factor was not significantly different
from the support factor, with ¢ (110) = 1.860, p > 0.05. While the average details
of each item can be seen in Table 2.

Table 2 shows that the lowest mean for the control variable is 2.96 ob-
tained by item Control3 “When I do mathematics tasks, my parents ask me if
I need some help”. While the highest mean was obtained by item Control2 “My
parents get involved when I do mathematics tasks”. In the support factor, the
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highest mean is obtained by item Support4, which states that parents help their
children in doing mathematics when they have difficulty, while the lowest mean
is obtained by item Support2, which is related to the willingness of parents at
any time. On the other hand, the mathematical self-concept variable has the
lowest average than the others on the Self-conceptl item which states the stu-
dent’s self-position compared to the others.

Table 2
Item means, SD and CICT of parental involvement and mathematics self-
concept
Item | Description |Mean| SD | CICT
Parental involvement
Controll When I do mathematics tasks, my parents 3.018|1.228|0.428
always help me without being asked.
Control2 My parents get involved when I do mathe- 4.55410.893(0.291
matics tasks.
Control3 When I do mathematics tasks, my parents 2.964(1.159|0.476
ask me if I need some help.
Control4 My parents give me opportunity to do mathe- | 3.268|1.053|0.435
matics tasks with them.
Supportl My parents help me doing mathematics tasks | 3.232|1.079|0.521
only when I ask them.
Support2 When I do mathematics tasks, I can ask for |2.804|1.327|0.574
my parents’ help anytime.
Support3 When I do mathematics tasks, I can ask for |[3.268|1.120|0.651
my parents’ help when I find something con-
fusing.
Support4 My parents help me doing mathematics tasks [ 3.339|1.049|0.648

if I have trouble.
Mathematics self-concept

Self-conceptl |I do well in mathematics compared to my 2.34 |1.032|0.226
classmates.

Self-concept2 |I am capable in mathematics. 3.34 [{0.959|0.303

Self-concept3 |I am good at mathematics. 3.29 |0.986|0.509

The Effect of Parental Involvement and Mathematics Self-Concept on
Mathematical Performance

In this section, the results of hypothesis testing are presented to determine
the effect of control and support factors on the variables of parental assistance,
mathematics self-concept and gender on mathematical performance. This
calculation uses simple regression analysis, which previously also displayed the
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results of the Pearson correlation test. The results of the correlation analysis can
be seen in Table 3, while the results of the regression analysis can be seen in
Table 4. Both analyses used SPSS version 24.0.

Table 3

Summary of Pearson product correlation analysis results

Control | Support | Math self-concept | Math performance
Control 1 0.739** |0.309* 0.757**
Support 1 0.258 0.715%*
Math self-concept 1 0.593**
Math performance 1
**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Based on Table 3, the correlation value of the control factor to other
variables is significant, as well as the strongest than the other variables, namely
0.739, 0.309, and 0.757 to be paired with the support factor, math self-concept
and math performance respectively. This is followed by a significant support
factor for math performance, but not for math self-concept. Meanwhile, math
self-concept has a significant relationship with math performance. Only the
gender variable did not have a significant relationship to each variable.

Table 4
Summary of the results of the regression analysis
Predictor Math Math self- Control Support
performance concept
BISEB] B | B [SEB] p | B[SEB|] p | B [SEB
Control 7.13| 1.82 |0.40**|-0.20| 0.17 | -0.21 | - - - - - -
Support 4.73| 1.49 |0.32**|-0.20| 0.13 | -0.26 | - - - - - -
Math 7.25| 1.34 {0.39%*| - - - |-0.23] 0.11 | -0.22* [-0.32| 0.14 |-0.26*
self-concept
Math perfor-| - - - 0.05] 0.01 |0.93**|0.05| 0.01 | 0.88** | 0.06 | 0.01 [0.87**
mance
*. Regression is significant at the 0.05 level (2-tailed).
** Regression is significant at the 0.01 level (2-tailed).

As summarised in the results of the analysis in Table 4, the control
factor is also the most powerful factor influencing mathematical performance
(8 =0.401, p < 0.01), followed by math self-concept (8 = 0.387, p < 0.01) and
support (8 = 0.319, p < 0.01). Meanwhile, gender does not have a significant
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effect on mathematical performance. On the other hand, none of the control,
support, gender factors had a significant influence on students’ self-concept of
mathematics. However, the mathematical performance factor had a significant
effect on mathematics self-concept (8 = 0.934, p < 0.01).

Table 4 also shows that mathematics self-concept affects the way parents
are involved in learning mathematics in both control (8 = -0.215, p < 0.05) and
support (8 =-0.257, p < 0.05). In other words, the higher the mathematics self-
concept is, the lower the parental control and support is, and vice versa. On the
other hand, mathematics performance is unidirectional in predicting the way
parents are involved in learning mathematics. Students with low performance
find low parental control and support and vice versa.

Gender and Grade Level in Parental Involvement, Math Self-Concept,
and Math Performance

We also examined gender group differences as well as grade level group
differences in each of the variables. The summary of the results of the analysis
can be seen in Table 5 and Table 6.

Table 5
Differences in gender groups in each variable
Gender N Mean SD T
Math Female 31 79.29 13.442 t(54) = 0.704, p=0.484
performance | Male 25 76.76 13.261
Control Female 31 3.524 0.708 t(54) = 0.814, p=0.419
Male 25 3.360 0.801
Support Female 31 3.202 0.912 t(54) =0.377, p=0.707
Male 25 3.110 0.893
Math self- Female 31 3.065 0.540 t (54) = 0.851, p=0.400
concept Male 25 2.893 0.880
Table 6
Differences in class level groups in each variable
Grade N Mean SD T
Math Lower 22 78.23 14.771 t (54) = 0.030, p=0.976
performance | Upper 34 78.12 12.489
Control Lower 22 3.375 0.680 t (54) =-0.607, p = 0.546
Upper 34 3.500 0.795
Support Lower 22 3.136 0.875 t(54) =-0.162, p=0.872
Upper 34 3.177 0.922
Math self- Lower 22 3.046 0.758 t(54) = 0.483, p=0.631
concept Upper 34 2.951 0.687
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Based on Table 5, it can be seen that the male group has a higher math
self-concept than the female group; however, the p-value shows that the
difference is not statistically significant. The same finding in the gender group
for each variable also did not have a significant difference. This is indicated by
the p-values, which are all more than 0.05.

The same finding occurred in the class level group, which did not differ
significantly between each variable. These findings are shown in Table 6. Visually,
on the mathematics self-concept variable, high grade students do better than
lower grade students, but unfortunately this is not statistically significant.

Discussion

This study aimed to examine the relationship between parental involvement,
mathematics self-concept, and students’ mathematics performance. This study
also examined each of these variables based on gender and class groups.

The first finding of this study indicates that there is a significant influence
of parental control factors on students’ mathematics performance during this
pandemic. Correspondingly, the support factor also has a significant influence
on mathematics performance (see Table 4). Although the control factor is higher
than the support factor, the two are not significantly different.

The role of parental involvement that has a positive and significant effect
on student performance is in line with some previous relevant research [21,
22]. Purnomo and colleagues [2] stated that learning from home forces parents
to be involved in their children’s learning, especially their supervision of their
children’s work. This is indicated by student statements, saying that their
parents are often involved when they do mathematics. Of course, this is an
important part of the way parents help their children do mathematics. Teachers,
schools, students and parents need to be aware that the orientation of the
tasks/activities of learning mathematics at home needs to be directed not only
to the results of their children’s work, but to focus on how the interactions
between parents and children and their teachers are meaningful. A meaningful
approach in this context is to emphasise how students do not just finish work,
get satisfactory results, but how students build mathematical concepts guided
by their parents. Teachers need to bridge their tasks in that direction.

Parental control and support in online learning tend to include preparation
for learning, behaviour during learning and how to interact with friends, teachers,
and parents themselves. Thus, children, who are controlled and supported
by their parents, are proportionally more likely to follow the learning process
regularly and play an active role in interacting and discussing in online math
learning activities [2]. Regarding the second finding, our study found that there
was insufficient evidence for parental involvement to significantly influence
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students’ mathematical self-concept, both for support and control factors. This
study contradicts the results of research by Silinskas and Kikas [8], which shows
that parental control can inhibit mathematical self-concept abilities, especially
boys. But on the other hand, study by Silinskas and Kikas [8] also shows that
low self-concept in mathematics is predicted to increase parental control, which
in turn is associated with low math performance. Our findings also state that
the lower the mathematics self-concept is, the higher the parental supervision
(and support) is, and vice versa. Our findings tend to be more adapted to the
context of online learning, which is not only in the form of support, but also
supervision to follow learning and the accompanying tasks.

Consistent with our hypothesis, the findings of this study suggest that
mathematics self-concept and mathematics performance have a significant
effect on each other during this pandemic. This reciprocal relationship can also
be found in the study by Arens et al. [19], who found that the mathematics
self-concept of 3,209 German secondary school students was influenced by
their mathematical performance. Likewise, their mathematical self-concept
has a significant relationship to mathematical performance. This reciprocal
relationship is also strengthened by Lee and Kung’s study on a sample of more
than 1000 junior high school students in Taiwan [15].

The gender group and grade level group in our study did not have significant
differences for each variable: math performance, support factor, control factor,
and math self-concept. Regarding parental involvement, there was no difference
in treatment between girls and boys in terms of parental support and control
in online mathematics learning. This finding is reasonable because the role
of parents in their child’s learning is focused on how the task is completed;
moreover, it does not depend on the gender of their child and their grade level.
We also highlight findings related to mathematics self-concept, which states that
there are no differences between gender groups and grade levels. No difference in
mathematics performance between gender and grade levels may be a consequence
of no group difference in mathematics self-concept [23]. This finding contradicts
previous studies, such as Erdogan and Sengul [14], who found that both gender
and grade level groups differed significantly from their mathematics self-concept,
as well as other studies [15, 23], which found that the male group had higher
self-concept mathematics than the female group.

Conclusion

This study identified several findings related to the research question posed.
First, parental involvement has a significant effect on mathematics performance,
both support factors and parental control factors. However, neither significantly
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affected students’ mathematics self-concept; this is our second finding. On the
other hand, their self-concept influences the way parents involve themselves
in their children’s mathematics learning. Third, this study identifies that
students’ mathematics self-concept significantly affects students mathematics
performance. Finally, in both gender and grade level group categories, each did
not have significant differences in mathematics performance, self-concept, and
parental involvement.

Based on our findings, it is important to focus on how to provide
opportunities for parents to be effectively involved in learning mathematics,
especially in the context of our study when learning is online and students
have low math self-concepts. Parents should be maximal in their involvement,
both in the aspects of support and control as well as in cognitive, affective,
social, and even pedagogical formats, so that their child’s math self-concept
and math performance improve. Schools can bridge by building frequent
communication between teachers, students, parents, and the school. Building
a model of communication between them is also a potential study for future
researchers so that student learning success can be encouraged by all involved.
Apart from that, we acknowledge that our sample is small and based on only one
characteristic of the sample being in rural areas. Therefore, to increase diversity
and generalisability, further researchers can use surveys with a more diverse
sample both from geographic location, culture, and relevant characteristics.
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