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Abstract: Psychology is one of the numerous factors that influences students” mathematics achieve-
ment, but studies on the influence of psychology on student mathematics achievement are still
limited. This study analyzes key factors affecting mathematics achievement through teacher-parent
support, stress, and students” well-being in learning mathematics. Data was collected via online
questionnaires. Participants of the study are 531 students studying at five secondary schools in
Bandung, Indonesia. The data were analyzed using the structural equations modeling approach
using SMART-PLS 3.0 software. The results showed that interest in learning was the most significant
factor affecting students” mathematics achievement. Moreover, teachers have a more substantial effect
than parents’ support, which does not significantly reduce the students’ stress levels. The academic
and emotional support of teachers and parents reduces students’ stress levels while increasing their
feelings and interest in learning mathematics. This study provides essential results for school teachers
and parents to improve students’ mathematics achievement at the secondary school level.

Keywords: student stress; mathematics performance; learning interest; teachers-parents support

1. Introduction

Students’ achievement is defined by the extent to which predetermined learning goals
are obtained, and it is usually measured through test scores and ongoing assessments [1].
Several preliminary studies used the Grade Point Average (GPA) to analyze students’ aca-
demic achievements [2,3], while this study interpreted it as an indicator of the knowledge
and understanding level of the mathematics material. It is a complex score influenced
by learning media, environment, teaching methods, parental support, and personal fac-
tors [4,5]. The learning approach teachers use toward mathematics achievement has also
been explored [6,7], along with the relationship between parenting style and students’
achievement [8,9]. Most studies only used a simple linear relationship to analyze its effect
on students’ achievement [10,11]. Meanwhile, this study developed a new model from
a psychological perspective to analyze factors strongly related to students” mathematics
achievements by adding predictors of well-being and stress levels.

Psychological factors that influence students’ mathematics achievements emotionally
and academically are supported from parents and teachers. These factors definitely affect
their well-being [12,13], interest in learning [14,15], and mathematics achievement [16]. The
way teachers and parents support the students is a psychological construct that represents
their standard strategies for teaching children [17,18]. This support is a phenomenon that
is recognized and analyzed professionally to determine its effect on the students’ positive
and negative behavior, subjective well-being, and learning achievement. Unfortunately,
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parents and teachers in Indonesia are unaware of the importance of providing academic
assistance to students [19,20], hence, the majority depend more on learning models [21,22].

Mathematics mastery, inseparable from everyday activities, plays an essential role in
human life [23]. However, its achievements in Indonesia are still far from expectations, as
Indonesia is ranked 63 out of 70 countries according to the 2015 PISA [24]. The situation
is even more worrying when students are afraid of this subject with the idea that it is
difficult [25]. Therefore, the Indonesian government implemented numerous strategies to
increase students’ interest in learning mathematics and acquire more achievements [22,26].
These include increasing technology-based learning media and teachers training to improve
pedagogical and technological skills [27,28]. A few program extension plans have also
been implemented to encourage teachers and parents to provide emotional and academic
support [29,30]. Therefore, this study aims to investigate the predictors that affect students’
mathematics achievements from a psychological perspective. It also examines the predictors
of parents and teachers support for students” well-being, interest in learning mathematics,
stress levels, and achievements.

Finally, this research has the expectations to contribute to providing theoretical and
practical implications. Theoretically, this study will help increase knowledge and literature
on research related to student mathematics achievement, especially from the aspects of par-
ent and teacher support, stress levels, and student well-being. Practically, the results of this
study can be used by teachers and parents to improve student mathematics achievement at
the secondary school level.

2. Literature Review

This section discusses various theories underlying the study and the formulation of
proposed hypotheses. It starts with an elaboration of teacher-parent support in academic
and emotional matters, followed by an explanation of stress and well-being theory related
to mathematics learning.

2.1. Teacher-Parent Support Model

Empirical studies have examined the relationship between teacher and parent support
and student well-being. According to preliminary studies, teacher and parent support have
numerous benefits that significantly affect student achievement and emotions [29,31,32].
Meanwhile, limited studies have combined their support regarding student stress, interest
in learning, and achievement. This study showed that regardless of where the support
comes from, it will always positively affect overall student well-being. However, a model
is needed to determine students” well-being, interest in learning, and achievement at the
secondary school level.

2.2. Teachers’ Academic and Emotional Support

Several existing studies show that teachers’ support for students has a high relationship
with psychological well-being. Ma et al. also stated that teachers’ support can foster student
academic achievement and enjoyment [33]. Abdullah et al. reported that during the
pandemic, teachers’ emotional and academic supports have a significant determination on
the learning performances of undergraduate students [18]. Therefore, it can be concluded
that teachers” academic support also plays an important role in student emotions. Most
students in Indonesia stay at school from 7 a.m. to 5 p.m., where they are accompanied and
supported by teachers. Therefore, implementing the role of teachers as mentors to assist
students academically and emotionally through fair treatment and provision of rewards
helps to increase their well-being and reduce stress. It is important to investigate the
novel relationship between teachers” academic and emotional support of whether or not
determine mathematics learning achievements.
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2.3. Parents’ Support

Studies on parents’ support generally analyze the relationship between parents and
students” psychological well-being [34,35]. A study by Geng et al. (2022) and Yuill and
Martin (2016) found that parental support, directly and indirectly, affects students” physical
health. Mata [29,36] stated that parental support for students at K-9 levels significantly
affected their motivation and achievement. The interview results with low-socioeconomic-
status children illustrated that support from parents is essential [8]. In detail, students’
physical changes can be explained by the amount of support provided by the parents. This
implies that physical complaints increase in children who lack parental support and vice
versa. On the other hand, students who lack parental support from childhood experience
health problems and depression as they approach adulthood [37,38]. Similarly, several
studies have been conducted on parental support and its relationship to students’ problems,
perceived stress, well-being, achievement, and burnout [17].

In the context of this study, most Indonesian parents work hard to earn money, thereby
leaving their children with their grandparents, older siblings, or teachers. These circum-
stances make parents unable to understand what children feel and need. Therefore, whether
parent support has a direct effect on improving students” well-being, decreasing stress, and
increasing interest in learning mathematics and achievement needs to be examined.

2.4. Stress and Well-Being and Mathematics Learning

There is increased stress for secondary school students in Indonesia due to demands
from parents, schools, and teachers and achieving the best results. Moreover, students’
difficulty in carrying out school assignments, exams, task deadlines, and others, also cause
stress [39,40]. Stress is the body’s response to environmental pressures or demands that
can have positive or negative effects on a person (Bajaj et al., 2022; Choi Young-Jun and
Hyosung, 2021) [41,42]. Some external factors of demand are friends, situations, learning
environment, and people around students [18,43]. Stress is a natural feeling that helps
individuals to deal with problems or challenges. Thoughts, motivations, and goals are
internal factors. As a result of stress, a person responds physiologically and psychologically
to various demands [44].

Most parents in Indonesia expect their children to have good mathematics achieve-
ments, while few assist. Several studies show that the higher the level of stress experienced
by a person, the lower their achievement and well-being [45,46].

2.5. Interest in Learning Mathematics

Interest in learning plays a vital role in mathematics teaching activities [47,48]. When
people feel pressured to do something, such as in the context of students learning and
doing exercises to develop their mathematical knowledge, their interest increases. Interest
is divided into two senses, namely situational and individual [14]. Situational interest
is an affectionate response caused by environmental stimuli, such as technology-based
learning media unfamiliar to students, and does not last long [49]. Individual interest
arises from one’s perception and knowledge of content, which extends the response rate.
Several factors have a relationship with students’ interest in learning mathematics. The
first is confidence, which is the most important factor, where students should believe that
the effort made is capable of improving their mathematical abilities [50,51]. The second is
depression, which is a major cause of a lack of interest in learning [52,53]. The third is fear of
failure, which is ineffective and causes irregularity in learning and working. The last is an
unsupportive environment and a lack of facilities, which prevents students from learning
efficiently. It can be concluded that many factors affect students’ interest when learning
mathematics. Therefore, an empirical study is needed to prove these potential factors.

According to preliminary studies, the level of interest affects students’ learning mo-
tivation [15,54], self-efficacy [55], self-regulation, and overall outcomes [56,57]. Students
need to learn and analyze the relationship between stress and teacher and parent support,
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especially in mathematics. This study also analyzes how interest in learning mathematics
as a mediator affects students’ mathematics achievement.

The research model was constructed based on the literature review shown in Figure 1.
It comprises three dependent variables, namely, parents and teachers” academic and teach-
ers’ emotional support. These three variables directly influence students” well-being,
interest in learning, stress, and mathematics achievement. The independent variable is
students” mathematics achievement.

Parent ™
( emotional
support

Teacher
academic
support

/ Well-being
H1

nterest in
learning
mathematics

Figure 1. Initial hypotheses that are expected to affect students” mathematics achievement.

2.6. Purpose of the Study

This study aims to determine the relationship between teacher-parent support, stress
levels, and student well-being on students” mathematics achievement. Based on the study
objectives, the research hypotheses can be stated as follows:

Hypothesis 1 (H1). Parents emotional support significantly and positively affects students’ well-being.
Hypothesis 2 (H2). Parents emotional support significantly and negatively affects students’ stress.

Hypothesis 3 (H3). Parents emotional support significantly and positively affects students’
mathematics achievements.

Hypothesis 4 (H4). Parents’ emotional support has a significant and positive effect on interest in
learning mathematics.

Hypothesis 5 (H5). Teachers’ academic support significantly and positively affects students’
well-being.

Hypothesis 6 (H6). Teachers” academic support significantly and negatively affects students’ stress.

Hypothesis 7 (H7). Teachers’ academic support significantly and positively affects students’
mathematics achievements.

Hypothesis 8 (H8). Teachers” academic support significantly and positively affects an interest in
learning mathematics.
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Hypothesis 9 (H9). Parents’ support has a significant and positive effect on students” well-being.
Hypothesis 10 (H10). Parents’ support has a significant and negative effect on students’ stress.

Hypothesis 11 (H11). Parents’ support significantly and positively affects students’ mathematics
achievements.

Hypothesis 12 (H12). Parents’ support significantly and positively affects an interest in learning
mathematics.

Hypothesis 13 (H13). Stress has a significant and negative effect on students’ well-being.

Hypothesis 14 (H14). Stress has a significant and negative effect on students’ mathematics
achievements.

Hypothesis 15 (H15). Stress has a significant and negative effect on interest in learning mathematics.

Hypothesis 16 (H16). Interest in learning mathematics significantly and positively affects
students” achievements.

Hypothesis 17 (H17). Well-being has a significant and positive effect on students” mathematics
achievements.

Hypothesis 18 (H18). Well-being has a significant and positive effect on students’ interest in
learning mathematics.

3. Methodology

This research includes quantitative research, using correlational research methods
with survey questionnaires. Correlational research is widely used by researchers for
testing two or more variables without the researcher controlling any of them [58,59],
with data collected from several secondary school students in Bandung, Indonesia, on
mathematics achievement variables. Data was collected from 543 respondents from August
to September 2022. After obtaining approval from the teachers at the school, an online
questionnaire was given to students. Before its distribution, the contents were explained to
the students, who were expected to fill it out honestly for confidential purposes without
coercion. Respondent data were only used for research purposes, and students were not
mandated to fill out the online questionnaire.

After the initial analysis, only 531 respondents comprising 174 male and 357 female
students completed the questionnaire with valid data for statistical processing. Of the
531 respondents, 99 were 7th grade students, while the remaining 159 and 293 were 8th
and 9th grade students. Furthermore, 220 and 311 students came from private and public
junior high schools, as shown in Table 1.

Table 1. Descriptive statistics of students in this study.

Measure Items N Percentage
male 174 32.77%
Gender
female 357 67.23%
7 99 18.64%
Class 8 159 29.94%
9 293 55.18%
Public school 311 58.57%
School Type
Private school 220 41.43%

Total 531 100%
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3.1. Instruments

The instrument in this study was an online questionnaire divided into two parts.
The first contains the basic information about participants, and the second is associated
with the questions related to factors that can affect students” mathematics achievement
at the secondary school level. The questionnaire items use a 5-point Likert scale from
1 strongly disagree to 5 strongly agree, which indicates how much students agree with
the statements. The original questionnaire has seven latent variables obtained from the
literature review. The latent variables include three items on interest in learning variables,
4 on mathematics learning achievement, 4 on well-being, 3 on teachers’ emotional support,
3 on teachers” academic support, and 4 on parents’ support variables, culminating in
23 items (see Appendix A).

3.2. Data Analysis

The data were analyzed using SPSS 22 and smart PLS 3.0 software, which is suitable for
testing hypotheses and helping new research models. Furthermore, The partial least square
method structural equation model (PLS-SEM), which is a nonparametric approach, can be
used to test many variables and path relationships simultaneously [60,61]. More specifically,
it is used to visualize and explain the variance that exists in endogenous variables. This
software is widely used to test theories that are predicted from the results of a literature
review [61]. Several studies consider the PLS-SEM technique more flexible and accurate
for quantifying measurement models [62,63]. This software makes it easy for respondents
to be processed without considering the number of samples and the data normality and
heterogeneity [64,65]. According to [66], with the PLS-SEM approach, the minimum sample
should not be less than 52. In the first step, this study used SPSS software to analyze
the statistical data from respondents descriptively. Descriptive statistics is a crucial step
in quantitative research used to describe and summarize all respondent information in
detail. Meanwhile, SMART PLS is used for data processing and distribution by looking
at construct measurements, discriminant validity, and structural relationships between
constructs [63]. Data reliability is also used to determine whether the questionnaire items
measure the same construct. According to [67], the CR value should be greater than
0.7 to get satisfactory results. Furthermore, Ref. [68] stated that a reliable indicator’s
statistical reliability value should be greater than 0.6. At the convergent validity analysis
stage, external factor loadings should be greater than 0.5 with an AVE value above 0.5.
Furthermore, Hair et al. [66] stated that questionnaire items are good estimators when
the outer loading is greater than 0.5. Then, the HTMT value was tested to determine the
correlation between constructs and analyze discriminant validity [69]. Previous studies
suggested the HTMT value should not be higher than 0.9, with better performance at
less than 0.85.

4. Results

This study was conducted to determine whether mathematics teachers’ and parents
support affects secondary school students” achievement and well-being. This section
divides the data processing results using smart PLS software into several parts. The first
descriptively analyzes the statistics of the research data and then tests the measurement
model, and the last evaluates the structural model to determine the relationship between
latent variables.

’

4.1. Descriptive Statistics

The descriptive statistics data in Table 2 shows that the lowest and highest items are
2.793 and 4.333, with an overall average above 3.2. Furthermore, the lowest kurtosis value
of —0.910 is owned by the stress questionnaire item 2, while the highest at 1.500 is possessed
by the test questionnaire item 1. According to several studies, the kurtosis and skewness
values range between —7 to 7 and —2 to 2, respectively [70,71]. Table 2 also shows that
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the lowest and highest values of —1.024 and 0.467 are owned by items PS2 and stress 3.
Therefore, all data items used in this study have acceptable skewness and kurtosis values.

Table 2. Descriptive statistics in detail.

Item Mean Median Min Max Standard Deviation Kurtosis Skewness
INT1 3.627 4.000 1.000 5.000 0.821 0.879 —0.893
INT2 3.874 4.000 1.000 5.000 0.757 1.603 —0.933
INT3 3.488 4.000 1.000 5.000 0.822 0.244 —0.502
INT4 3.505 4.000 1.000 5.000 0.789 0.407 —0.511
OUT1 3.569 4.000 1.000 5.000 0.894 —0.043 —0.485
OuT2 3.808 4.000 1.000 5.000 0.737 1.174 —0.670
OuUT3 3.574 4.000 1.000 5.000 0.814 0.489 —0.483
OUT4 3.650 4.000 1.000 5.000 0.768 0.410 —-0.411
WB1 3.616 4.000 1.000 5.000 0.878 0.332 —0.590
WB2 3.576 4.000 1.000 5.000 0.823 0.845 —0.804
WB3 3.245 3.000 1.000 5.000 0.917 —0.475 —0.342
TES1 4.296 4.000 1.000 5.000 0.676 1.500 —0.880
TES2 4.333 4.000 2.000 5.000 0.601 0.512 —0.510
TES3 4275 4.000 2.000 5.000 0.655 0.789 —0.679
TAS1 4.301 4.000 1.000 5.000 0.672 1.347 —1.004
TAS3 3.906 4.000 1.000 5.000 0.751 1.920 —0.888
PS2 4.002 4.000 1.000 5.000 0.811 1.697 —1.024
PS3 3.930 4.000 1.000 5.000 0.879 0.558 —0.814
STRESS1 3.497 4.000 1.000 5.000 1.058 —0.747 —0.284
STRES2 3.271 3.000 1.000 5.000 1.094 —0.910 —0.007
STRES3 2.793 3.000 1.000 5.000 1.015 —0.234 0.467

4.2. Measurement Model Results

The first step in the measurement model analysis is to analyze the content validity. The
questionnaire of this research (provided in Appendix A) was developed from the literature,
and it has relatively good content validity. Furthermore, convergent validity was analyzed
by evaluating the loading values, CR, AVE, and Cronbach alpha. Two questionnaire items
were excluded because they have a loading factor of less than 0.7, namely, PS1 (0.69) and
TAS2 (0.36). Table 3 shows a loading factor with CA and CR values more than 0.7 and AVE
above 0.5 according to the recommended standard [72]. By [73] analyzing the Rho-A value
in Table 3, it is inevitable that the construct in this study does not have a problem with
composite reliability.

4.3. Discriminant Validity

Discriminant validity can be tested in two ways. The first is to evaluate the Fornell and
Larcker values by determining the AVE square root in each latent variable [68]. The result
shows that the bolded diagonal should be greater than the value of the latent variable owned
by other constructs shown in Table 4. Several studies suggest that the discriminant validity
test needs to be strengthened by looking at the HTMT value [74,75], which is considered to
have a better benchmark. The HTMT value in Table 5 shows that all constructs are less than
0.90, which shows that the model meets the requirements of good discriminant validity.



Int. ]. Environ. Res. Public Health 2022, 19, 16247 8 of 19

Table 3. Data for testing the measurement model and collinearity problems.

Latens Construct Indicators Loadings CA RHO-A CR AVE VIF
Interest in learning INT1 0.812 0.789 0.794 0.864 0.614 1.708
INT2 0.779 1.605
INT3 0.824 1.761
INT4 0.714 1.410
Student mathematics ouTI 0703 0764 0772 0.850 0586 1.363
OuUT2 0.776 1.548
OuT3 0.803 1.548
OUT4 0.777 1.584
Parent support PS2 0.847 0.726 0.731 0.808 0.678 1.146
PS3 0.799 1.146
stress STRES2 0.911 0.829 0.832 0.899 0.747 2.665
STRES3 0.807 1.570
STRES1 0.873 2.325
Teacher academic support TAS1 0.849 0.763 0.766 0.821 0.696 1.182
TAS3 0.819 1.182
Teacher emotional support TES1 0.872 0.885 0.886 0.929 0.813 2.075
TES2 0.913 2.970
TES3 0.920 3.073
Well-being WB1 0.868 0.794 0.797 0.880 0.710 2.020
WB2 0.874 2.037
WB3 0.782 1.418
Table 4. Discriminant validity test (Fornell-Larcker).
Interest in L Achievements Parent SUP Stress TeadslgPACA Teac};lej‘lli MO Well-Being
Interestin L 0.783
Achievements 0.710 0.766
Parent SUP 0.345 0.384 0.823
Stress —0.447 —0.396 —0.185 0.865
Teacher ACA SUP 0.485 0471 0.348 —0.254 0.834
Teacher EMO SUP 0.400 0.350 0.342 —0.278 0.539 0.902
Well-being 0.707 0.621 0.307 —0.427 0.397 0.336 0.843

Table 5. HTMT.

Teacher ACA Teacher EMO

Interestin L Achievements Parent SUP Stress SUP SUP Well-Being
Interest in L
Achievements 0.810
Parent SUP 0.539 0.606
Stress 0.548 0.493 0.274
Teacher ACA SUP 0.729 0.718 0.639 0.367
Teacher EMO SUP 0.480 0.424 0.495 0.324 0.756

Well-being 0.888 0.792 0.479 0.529 0.592 0.400
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The next stage is to check whether each item has a collinearity problem by analyzing
the VIF value [76]. The recommended VIF value is less than 5 [77], and the highest obtained
in this study was 3.073. Therefore, it can be ascertained that none of the items have
collinearity-related problems.

4.4. Measurement R2 and Q2

The coefficient determination value (Table 6), commonly known as R2, is used as
a reference to assess whether a model can explain an event properly [78]. The main
objective of this research is to determine the effects of a mathematics teachers” and parents’
support, stress, and well-being on students” mathematics achievements. The determination
coefficient values of 0.25, 0.5, and 0.7 are the limits that describe the quality of the model:
weak, medium, and strong [79,80]. It also explains factors related to students’ mathematics
achievement up to 56.4 percent. At the same time, this model can also explain 57.6 percent
of the factors influencing students’ interest in learning mathematics, with a fairly strong
determination coefficient.

Table 6. Coefficient determination.

R Square R Square Adjusted
Interestin L 0.576 0.572
Achievement 0.564 0.559
Stress 0.097 0.092
Well-being 0.297 0.291

4.5. Model Fit

The fit model in PLS-SEM can be analyzed from the Standardized Root Mean Square
Residual (SRMR) and Normed Fit Index (NFI) values [81,82]. SRMR shows differences
between relationships, which is considered a good fit measure in research models using
PLS-SEM [62]. Values of 0.1 and 0.09 are recommended as good SRMR, while an NFI value
below 1 is defined as a good fit [83]. The results of the fit model in this study can be seen
in Table 7, which shows that this model has a good fit and meets the recommended fit
model criteria.

Table 7. Model fit.

Saturated Model Estimated Model
SRMR 0.067 0.067
NFI 0.736 0.736

4.6. Hypotheses Testing

The 5000 resampling bootstrapping technique was used to test the hypothesis in this
study [84], with the results shown in Figure 2 and Table 8. A relationship is significant
if the p value is less than 0.05. Of the 18 initial hypotheses, 14 were supported, and 4
were unsupported. Surprisingly, teachers” emotional support was found to have no signifi-
cant relationship with students’ well-being (3 = 0.076, t = 1.478, p = 0.140), mathematics
achievement (3 = —0.025, t = 0.676, p = 0.499), and interest (3 = 0.060, t = 1.087, p = 0.277).
However, teachers” emotional support has a significant direct relationship to reducing stress
(B =—0.182, t = 3.445, p = 0.001). Factors influencing students’ mathematics achievements
and interest in learning are the learning media used, teaching techniques, and classroom sit-
uation. Teachers’ emotional support is not significant enough to increase students’ interest
in learning mathematics and achievement. However, teachers” emotional support is needed
to reduce their stress levels while studying. This study found that stress significantly
reduced well-being (3 = —0.323, t = 6.156, p = 0.000), interest in learning (3 = —0.145,
t = 4.243, p = 0.000), and students” mathematics achievement (f = —0.063, t = 1.858,
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p =0.043). Teachers” academic support in this study significantly increased well-being
(B =0.225, t =4.519, p = 0.000), mathematics achievement (f = 0.132, t = 3.151, p = 0.002),
and interest in learning (3 = 0.180, t = 2.633, p = 0.008) with decrease in stress (f = —0.129,
t =2.066, p = 0.039). Parents’ support significantly affects students” well-being (3 = 0.143,
t =3.224, p = 0.001), mathematics achievement ({3 = 0.120, t = 3.111, p = 0.002), and interest
in learning (3 = 0.072, t = 2.401, p = 0.016), but insignificantly reduces stress ( = —0.078,
t = 1.438, p = 0.151). Furthermore, the well-being feelings felt by students significantly
affected mathematics achievement (3 = 0.198, t = 4.005, p = 0.000) and interest (3 = 0.531,
t =12.464, p = 0.000). Finally, interest in learning is the biggest significant factor positively
affecting students’ mathematics achievement (3 = 0.446, t = 4.005, p = 0.000).

WB1 I wB2 | WB3 |

T/

0000 0000 0000

6.106

TES1T

0.000__

TES2 +-0.000—

\ STRES2
0.000

0.000

STRESS1

STRESS

PARENT SUP ACHIEVEMENT

INVEREST IN L
0000 poop o0 0000

{ \

l INT1 ] INT2 ] ‘ INT3 l INT4 l

Figure 2. Final model with R square, p, and ¢ values.

The path model is divided into three types of effects, direct, indirect, and combined
effects. According to [85], effect sizes of 0.1, 0.3, and above 0.5 are considered small, medium,
and large. Table 9 shows the standardized direct, indirect, and total effects in detail, with
their significance calculated using the 5000 resamplings bootstrapping technique.

The most dominant factors in increasing students’ interest in learning mathematics
are their well-being during teaching activities and teachers” academic support, with a total
effect of 0.531 and 0.340. This proves that it is important to evaluate the well-being of
students and teachers. Furthermore, it should be noted that the stress level students feel
when learning mathematics also greatly affects their interest by —0.316.
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Table 8. The final results of hypotheses testing, the value of T statistics, and the p value.

Standard Deviation

Hypothesis B Sample Mean (STDEV) T Statistics p Values Interpretation
H1 Teacher emotional 0.076 0.074 0.051 1478 0.140 Not supported
support — well-being
H2 Teacher emotional 0182 ~0.185 0.053 3.445 0.001 Supported
support — stress
H3 Teacher emotional —0.025 —0.028 0.037 0.676 0.499 Not supported
support — achievements
Teacher emotional
H4 support — interest in 0.060 0.065 0.055 1.087 0.277 Not supported
learning
H5  Teacheracademic support 0.225 0.227 0.050 4519 0.000 Supported
— well-being
He  reacheracademic support ~0.129 ~0.126 0.062 2.066 0.039 Supported
— stress
gy  Teacheracademic support 0.132 0.134 0.042 3.151 0.002 Supported
— achievements
Hg  leacheracademic support 0.180 0.175 0.068 2,633 0.008 Supported
— interest in learning
H9 Parent support — 0.143 0.144 0.044 3.224 0.001 Supported
well-being
H10 Parent support — stress —0.078 —0.079 0.054 1.438 0.151 Not supported
H11 Parent support = 0120 0.120 0.039 3111 0.002 Supported
achievements
Hip  Parentsupport = interest 0.072 0.071 0.030 2.401 0016 Supported
in learning
H13 Stress — well-being —0.323 —0.323 0.052 6.156 0.000 Supported
H14 Stress — achievements —0.063 —0.062 0.034 1.858 0.043 Supported
H15 Stress  Interestin ~0.145 —0.145 0.034 4243 0.000 Supported
earnmg
Interest in learning —
Hi6 . 0.446 0.448 0.055 8.123 0.000 Supported
achievements
H17 Well-being = 0.198 0.197 0.049 4,005 0.000 Supported
achievements
H18 W"“'be‘l“g — interestin 0.531 0532 0.043 12.464 0.000 Supported
earning
Table 9. The direct, indirect, and total effect of the research model.
Result Factor Direct Effect Indirect Effect Total Effect
Interest in learning Parent Support 0.072 0.101 0.173
Stress —0.145 —-0.171 —0.316
Teacher Academic Support 0.180 0.160 0.340
Teacher Emotional Support 0.060 0.098 0.158
Well-being 0.531 0.531
Stress Parent Sup —0.078 —0.078
Teacher Academic Support —0.129 —0.129
Teacher Emotional Support —0.182 —0.182
Student mathematics achievement Interest in Learning 0.446 0.446
Parent Support 0.120 0.115 0.235
Stress —0.063 —0.205 —0.268
Teacher Aca Sup 0.132 0.212 0.344
Teacher Emo Sup —0.025 0.109 0.084
Well-being 0.198 0.237 0.435
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Furthermore, teachers” academic and emotional support significantly reduces stress
levels when students learn mathematics. Finally, the factors with the highest total ef-
fect are students’ interest in learning mathematics, followed by the feeling of well-being,
teachers’ academic support, and parents’ support. Their effect values are 0.446, 0.435,
0.344, and 0.235, respectively. The stress factor has an effect of —0.268 on students’
mathematics achievement.

5. Discussion and Implications

This study was conducted to determine the factors that psychologically influence
students” mathematics achievement. It also examines whether mathematics teachers” and
parents’ support directly influences students” achievement and indirectly affects stress, well-
being, and learning interest. The research model was developed, modified, and evaluated
using empirical data from the existing teacher-parent support model [18]. These findings
may help to explain the role of teachers and parents in students’ stress levels, well-being,
interest, and mathematics achievement.

The result showed that students’ well-being was not affected by teachers” emotional
support (H1) but by parents’ (H5) and teachers” academic (H9) support. This explains
why students’ feelings of well-being in Indonesia are still fully dependent on their parents.
The study showed that 1 out of 3 students (39%) with low well-being rarely or never talk
about their problems and possess a low level of communication to share their feelings daily.
This study provides new knowledge which enables parents to change roles as friends or
siblings to support their child’s well-being. It enables them to communicate positively and
pay attention to their children’s problems. It also inspires teachers to support students in
various activities at school and pay more attention to them, which positively affects their
achievement [86,87].

Meanwhile, this study also found that parents’” support did not significantly reduce
students’ stress levels when learning mathematics (H10). Students felt that academic
teaching (H2) and emotional (H6) support can reduce their stress levels when learning
mathematics. They felt that the stress caused by mathematics lessons is more effective
when conveyed to teachers at school. This finding provides suggestions for teachers to
understand that students have diverse abilities. Therefore, varying learning approaches and
models are needed to support them in mathematics lessons while simultaneously reducing
the stress level caused by learning it in the classroom. The use of technology-based learning
media can reduce students’ stress levels. Several studies have shown that using ICT in the
classroom improves students’ soft skills [88-90]. However, teachers may need more time to
understand students’ individual characters in order to provide appropriate support.

Based on the factors related to students’ interest in learning mathematics, the study
found that teacher academic support (HS8), parent support (H12) and stress level factors
(H15) significantly have a relationship with learning interest. Meanwhile, the emotional
support provided by the teachers does not significantly affect students” interest in learning.
Several preliminary studies also found that students’ stress levels reduce interest in learn-
ing [91]. This is because those who feel stressed are usually excessively anxious, therefore,
they lose their sense of interest. Moreover, secondary school students tend to avoid stress
rather than tackle it, which makes the role of teachers and parents very important. Parents
can support students by creating a comfortable learning atmosphere and providing ade-
quate support learning materials within and outside the school. Meanwhile, teachers can
select attractive learning media and provide easy learning methods capable of increasing
students’ interest in learning mathematics [92].

The latest findings are factors related to students” mathematics achievement, includ-
ing teaching academic support (H7), parent support (H11), stress levels (H14), interest
in learning (H15), and well-being (H17). However, well-being is not the main factor that
significantly affects students’ mathematics achievement. This is explained by the fact that
schools focus more on cognitive and academic performance. Adler stated that teaching
students about well-being increases their academic achievement. These findings are appro-
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priate to the results of a meta-analysis [93] which showed a relationship between well-being
and students” achievement, which only had a small effect. The stress level can also reduce
student achievement, when increased.

This study provides several theoretical and practical implications. Firstly, it modifies
and develops a research model from the teacher-parent support model by adding additional
predictors and strengthening explanation power. Secondly, it provides theoretical implica-
tions for exploring the relationship between mathematics teachers’ and parents’ support on
students’ stress levels, well-being, learning interest, and mathematics achievement to fulfill
the conceptual framework, especially in mathematics education, for developing countries
such as Indonesia. It is necessary to understand that teacher and parental support at
school and home has the same effect on students” well-being, reduces stress, and increases
interest in learning. This opens up new knowledge for parents to support children both
academically and emotionally.

This study provides a deeper understanding of the factors that affect students’ math-
ematics achievement in developing countries, especially Indonesia. The results educate
parents, teachers, schools, and students about the importance of teachers’” support for
students while studying mathematics. This is because it increases their well-being and
reduces stress levels despite the difficulty attached to learning this subject. It also indicates
that students” mathematics achievement depends not only on the learning media and the
teachers’ teaching abilities but on the used educational technologies and the drill-and-
practice of mathematical tasks as well. However, it is also associated with the psychological
factors, namely, stress, well-being, interest in learning, and parental support.

Therefore, there are several vital points associated with this study. Firstly, the parents’
role is essential to students” mathematics achievement, learning interest, and stress levels.
Parents should set aside time to assist their children because it increases their self-confidence
and motivation to learn, improving mathematics achievement. Students do not need
parents to be able to teach or answer existing mathematics material, but parental support is
important. Secondly, school mathematics teachers need to understand the importance of
psychological support for students [94,95]. For instance, K-12 students consider support
from people in their environment very important [96,97].

Students are not usually able to independently motivate themselves, hence, they
are easily stressed. Furthermore, due to their varying abilities, it would be imperative for
mathematics teachers to provide academic support to benefit the emotional and educational
support of those with lower abilities. Thirdly, schools can provide briefings or training for
teachers and parents on the importance of maintaining students’ interest in learning and
the need to encourage them academically and emotionally continuously. Students” growth,
development, and achievement depend not only on the teachers at the school but is the
task of both teachers and parents.

6. Conclusions

In conclusion, this study was conducted to determine whether teacher and parent
support are related to students’ achievement, stress levels, and interest in learning mathe-
matics in Indonesia. Initial hypotheses were developed based on literature reviews and
modification of the current teacher-parent support model. This study developed and
validated a model to significantly increase students” mathematics achievement at the sec-
ondary school level. The model provides new ideas and knowledge that are important
and need to be implemented in Indonesia, significantly changing parents’ perspectives of
students. Furthermore, it analyzed students” well-being, which is essential in increasing
their interest in learning mathematics and achieving success. Reducing stress levels and
increasing feelings of well-being affect students’” mathematics achievement. Therefore,
teachers should not only master how to teach mathematics but also need to have some
knowledge of students’ psychology.

The results also showed that students in Indonesia have high enthusiasm for their
parents and teachers to reduce their stress levels with an increase in overall well-being while



Int. |. Environ. Res. Public Health 2022, 19, 16247 14 of 19

learning mathematics. They also think that their mathematics achievement is influenced by
the academic and emotional support provided by teachers and parents at home. However,
more efforts are needed to improve teachers’ abilities to support students psychologically
successfully. This discovery is a new step and attitude that requires more effort from
parents and teachers. This study opens up initial knowledge about the importance of
teacher and parent support for students” mathematics achievement. Further studies need
to be conducted to support the results of this study.

7. Limitations

Although this study provides several implications and contributes to the mathematics
education field, it has some limitations that can be a starting point and recommendations
for further research. For instance, it uses a correlational design, which makes it prone to
bias when data collection is analyzed. Furthermore, it was only conducted at the secondary
school level, hence, future studies need to test the developed models. Although the results
need to be interpreted carefully, they cannot be generalized because the sample used in
this study was less than 500 secondary school students in West Java, Indonesia. Therefore,
further studies need to be conducted using a larger scale of respondents to prove the
findings and determine the comparative narrative between countries.

This study also recommends the development of new research models at other educa-
tion levels. Similar and different effects on other subjects need to be further investigated.
Several factors related to the stress and well-being model may also be added to the research
model to investigate whether they relate to students’ mathematics achievement.
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Appendix A. Questionnaire Items

Construct Indonesian Version Question-Naire English Version Questionnaire
Saya suka belajar materi matematika Ilike to study mathematics.
Saya penasaran dengan ilmu matematika I'm curious about mathematics.

Interest in learning Saya suka menganalisis dan memecahkan I like analyzing and solving

mathematics masalah matematika mathematics-related problems.

Saya suka mengaplikasikan ilmu matematika  Ilike to apply the mathematics
yang sudah saya pelajari di sekolah pada that I have learned at school in my
kehidupan sehari hari daily life.




Int. |. Environ. Res. Public Health 2022, 19, 16247

15 0f 19

Construct

Indonesian Version Question-Naire

English Version Questionnaire

Mathematics learning
achievement

Saya mendapatkan nilai yang memuaskan
pada pelajaran matematika

I get good grades in mathematics.

Saya dapat mengerjakan Sebagian besar soal
soal matematika yang diberikan oleh guru

I can finish most of the
mathematics problems given by
the teachers.

Saya merasa pengetahuan saya tentang
matematika meningkat secara bertahap

I feel my knowledge of
mathematics is
increasing gradually.

Saya tidak mudah lupa dengan materi
matematika yang sudah dipelajari di sekolah

I do not easily forget the
mathematics material that I have
learned at school.

Well-being

Belajar matematika membuat saya
mempunyai lebih percaya diri

Learning mathematics makes me
have more confidence.

Secara keseluruhan, saya merasa percaya diri
dan positif saat saya belajar matematika

Overall, I feel confident and
positive when I
study mathematics.

Saya senang bermain dengan angka dan
rumus matematika

Ilike to play with numbers and
mathematics formulas.

Teachers emotional

support

Guru kami mendorong kami agar tidak patah
semangat saat kami mengerjakan latihan dan
pr matematika

Our teachers encourage us not to
get discouraged when we do
mathematics exercises

and homework.

Guru kami selalu memberikan kami motivasi
untuk mencapai nilai matematika yang lebih
baik lagi

Our teachers always motivate us
to achieve better
mathematics scores.

Guru kami selalu memberikan kami semangat
saat belajar matematika

Our teachers always make us
excited when
learning mathematics.

Teachers academic

support

Ketika saya mendapat kesulitan belajar
matematika, guru membantu saya mencari
jalan keluar

When I experience difficulty while
learning mathematics, my
teachers help me find a solution.

Ketika saya mudah mengerti, guru
memberikan saya soal matematika yang lebih
sulit

When I understand the topic
taught quickly, the teachers give
me more complex problems

to solve.

guru saya memberikan kesempatan untuk
mengerjakan soal matematika menurut ide
dan cara saya sendiri

My teachers allow me to work on
mathematics problems according
to my ideas and ways.

Parents support

Orang tua ikut membantu saya saat belajar
matematika di rumah

My parents help me when I study
mathematics at home.

orang tua saya selalu memberikan semangat
dan motivasi untuk saya belajar matematika

My parents always make me
excited and motivated to
learn mathematics.

Overall, orang tua saya mendorong saya untuk
mendapat nilai tinggi di pelajaran matematika

Overall, my parents encouraged
me to get high marks
in mathematics.

Stress

Belajar matematika membuat saya lelah

Studying mathematics makes
me tired.

PR matematika membuat saya stress

Mathematics homework stresses
me out.

Saya tidak semangat belajar saat pelajaran
matematika

I'm not enthusiastic about
studying in mathematics class.
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