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This study aims to examine the effect of learning interest and social skills on
students' algebraic reasoning. We conducted a quantitative study using a
correlational design, employing questionnaires and a test as data collection
methods. We selected 202 students from the Islamic state of junior high school in

Keyword:

Alg}:graic reasoning; Mataram as a research sample using a simple random technique. The study used an
Learning interest; algebraic reasoning test, a learning interest questionnaire, and a social skills
Social skill; questionnaire as research instruments. The data was analyzed using descriptive

data and inferential analysis. Descriptive data consist of categorical descriptive and
statistical descriptive. Inferential analysis used a multiple regression including
prerequisite tests (normality, linearity, multicollinearity and heteroscedasticity)
and hypothetical tests using t-test for partial and F-test for simultaneous. The result
showed that learning interest has no effect on students algebraic reasoning (t-test
=0,055, sig. = 0,957 > 0,05). Meanwhile, the social skills have an effect on students
algebraic reasoning (t-test =2,943, sig. = 0,004 < 0,05). In addition, learning interest
and social skill simultaneously have an effect on algebraic reasoning (F-test = 4,345,
sig.= 0,014 < 0,05). The result also confirmed that learning interest and social skills
have a 4,2% of contribution to increasing students algebraic reasoning. To improve
the students learning interest and social skill, teacher should be encouraged in
designing interactive learning and collaborative learning approaches, such as
group discussions, peer tutoring, and cooperative problem-solving.
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A. INTRODUCTION

One of the mathematics school goals is to provide the students in using the reasoning
related to problems in daily life (BSKAP, 2024; NCTM, 2000). Students' mathematics learning
achievement depends on the level of reasoning possessed by the students (Erviana, 2019).
Students with excellent reasoning will be able to solve mathematics problems related to their
daily lives (Syawahid, 2022). Therefore, the development of reasoning in every mathematics
lesson needs to be improved.

Reasoning is manipulating and analyzing processes of objects, representations, diagrams,
symbols, or diagrams to make the conclusion based on assumptions (Battista, 2016).
Mathematics reasoning refers to the essential to understand mathematics by developing ideas,
phenomena, justifying results, and using mathematical conjecture (NCTM, 2000). Reasoning is
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related to the process of using patterns of relationships in analyzing situations to develop and
investigate presumptions (BSKAP, 2022).

The facts about the importance of reasoning development are not as expected. The program
for international students’ assessment (PISA) 2023 study reported that the average
mathematics score of Indonesian students was 366, lower than the average score of PISA
participants (OECD, 2023a; Prinantyo, 2023). One part of mathematics assessed by PISA
pertained to reasoning, namely the capacity to employ mathematical concepts, tools, and logic
to formulate and devise solutions for real-world issues and situations (OECD, 2023b, 2023c).

One of the mathematics contents taught in schools after numbers is algebra. Algebra plays
arole in developing mathematics education in high education and employment (NCTM, 2000).
It means that a strong foundation in algebra helps students succeed in advanced studies and
prepares them for careers that require logical thinking, problem-solving, and quantitative
reasoning. Algebra can also be a prerequisite for advanced mathematics (Levin & Walkoe,
2022). Understanding algebra is necessary for students to progress in subjects such as calculus,
linear algebra, and advanced statistics. Without a solid grasp of algebraic concepts, students
may struggle with more complex mathematical ideas later in their education. The basic
competence in algebra includes understanding the pattern, relationship, and function concept
(BSKAP, 2022). These competencies provide the students to have an algebraic reasoning ability.

Algebraic reasoning involved the generalizing process of mathematical ideas and
expressing them in mathematical expression (Blanton & Kaput, 2005). It allows the students to
identify patterns and structures that apply to a wide range of problems. According to Carraher
& Schliemann (2007), algebraic reasoning emphasizes the ability to observe the quantity in
context and express the relationship by table, graph, symbol, and mathematical expression. It
emphasizes that algebraic reasoning highlights the multiple representation. Students with high
algebraic reasoning have excellent mathematics achievement (Kalayci et al., 2023). Algebraic
reasoning has arelation with enhancing mathematics achievement (Unal et al,, 2023a). It means
that algebraic reasoning is a factor in academic success in mathematics learning.

Blanton & Kaput (2005) characterized algebraic reasoning as arithmetics generalization,
functional thinking, and generalizations and justification. NCTM (2016) mentioned five
indicators for algebraic reasoning: (a) meaningful use of symbols by selecting variables and
constructing expressions and equations in context; (b) connecting algebra with geometry and
using connections to solve problems; (c) linking expressions and functions; (d) manipulative
consciousness; (e) reasoned solving: view the solution steps as a logical understanding of the
relationship; can find patterns, recognize patterns, and generalize. Lepak et al. (2018) compiled
the framework for strategies in algebraic reasoning as C1: reading and interpreting text, and
making sense of the storyline (context) in problem statements; C2: identifying salient quantities
and the relationships between them; C3: using algebraic representations of relationships
between quantities; C4: executing calculations and procedures with precision and checking
plausibility of results; and C5: providing convincing explanations that give further insight into
the depth of students' algebraic thinking.

Indonesian students have obstacles in algebraic reasoning. Andini & Suryadi (2017)
revealed that the main obstacle is the student’s difficulty in understanding the problem of
generalizing the pattern. According to Permatasari et al. (2021), students in 7t grade
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experienced the obstacles in understanding the problem and turning it into the mathematics’
form. They also unable to generalize the nt" term. Students in 8t grade have obstacles in
extending action both when expanding the range of applicability and removing particular
information from the task (Syawahid & Afifurrahman, 2024). Students in 9t grade have
obstacles in algorithmic knowledge, strategy knowledge, and schematic knowledge.

Studies of factor algebraic reasoning have been conducted. Tikkun (2018) constructed 5
factors of algebraic reasoning consist of task time, task work analysis, efficiency rating scale,
cognitive load, and working memory. Unal et al, (2023) found that algebraic reasoning is
influenced by visual and symbolic representation. Somasundram (2021) emphasized four
cognitive factors of algebraic reasoning consisting of number sense, operation sense, symbol
sense, and pattern sense.

Several studies of student algebraic reasoning factors are mostly related to cognitive
factors. There are a few studies that relate algebraic reasoning and affective factor. One of the
affective aspects that affect mathematics learning achievement is learning interest. Learning
interest is a psychological condition that occurs during interaction between students and
certain topics or activities, including the process of forming willingness, attention,
concentration, and positive feelings towards these topics or activities (Emefa et al., 2020).
Learning interest indicates a sense of preference, a sense of student interest in learning
activities, which is shown through enthusiasm, participation, and activeness in learning and
realizing the importance of these activities to obtain a change in students both in the form of
knowledge and other aspects, including attitudes (Sholihah & Listanti, 2022).

Dores et al. (2023) exposed that there is a relationship between learning interest and
mathematics reasoning. According to Pratiwi & Mashuri (2020), students with high learning
interests tend to be able to fulfill generalization, transformational, and global meta-level
activities in algebraic reasoning. Kusuma et al. (2020) revealed that there is an association
between learning interest and mathematics creative reasoning by declaring that students with
high learning interest will have high mathematics creative reasoning. In general, interest in
learning has a positive influence on mathematics learning achievement, including algebraic
reasoning (Salifu & Bakari, 2022; Wong & Wong, 2019).

Apart from learning interest, social skills are also one of the factors that influence
mathematics achievement, including in reasoning. Social skills are competencies to be able to
regulate feelings and thoughts that can be observed in the form of actions or actions that do not
harm others and oneself (Sumani et al, 2022). Social skills refer to adaptive behaviors
consisting of the skills of initiating and maintaining social relationships, contributing to the
development of positive peer relationships, considering the wishes of others in the social circle,
and coping with problems that may arise (Polat et al., 2022).

Feser et al. (2023) found that there is a relationship between social skills and mathematics
achievement. Students with high social skills have a high mathematics achievement
(Caemmerer & Hajovsky, 2022). Social skills play a role in improving algebraic reasoning
(function performance) (Christ et al., 2017). Social skills also have an indirect impact on
mathematics literacy ability, including those related to algebra (Busnawir et al., 2023).
According to Khoirunikmah et al. (2023), social skills have a positive and significant influence
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on learning outcomes, with 14,8% of the contribution. In general, social skills play a role in
mathematics achievement, including in algebraic reasoning.

Based on the explanations above, this study aims to examine the effect of learning interest
and social skills on students’ algebraic reasoning. The hypothesis was constructed to determine
the effect of learning interest and social skills on student algebraic reasoning, both partially and
simultaneously. The study is expected to be a framework in the study development of the
affective factor of mathematics reasoning.

B. METHODS

The study examines the effect of students’ learning interests and social skills on their
algebraic reasoning. The data was numerically sourced from scores of a learning interest
questionnaire, a social skill questionnaire, and an algebraic reasoning test. Therefore, this study
employed a quantitative approach with a correlation design. Correlation design not only
determines the relationship among the dependent and independent variables but also
examines the strength of these relationships (Creswell, 2012). A correlational study quantifies
the relationship between two or more quantitative variables by the use of a correlation
coefficient (Fraenkel et al,, 2012).

This study was conducted at three of Islamic state junior high schools in Mataram with a
population of 713 students of 8th grade. The sample size was 202 students, which was selected
by simple random sampling. The selection of 8th grade is based on the algebraic material that
has been taught from 7th grade. Data were collected using questionnaires and test techniques.
The questionnaire technique is intended to obtain data on students' interest in learning and
social skills, while the test technique is intended to obtain algebraic reasoning data.

The questionnaires in this study consisted of a learning interest questionnaire and a social
skill questionnaire. The learning interest questionnaire adopted from Stevens & Olivarez (2005)
consisted of 27 items with 21 positive items and 6 negative items. Indonesia version of learning
interest questionnaire was validated with product moment score for 27 items more than 0,381
(r-table), which means that all items have a valid criteria. Furthermore, a Cronbach Alpha score
of 0,746 more than 0,6 which means that the questionnaires have a reliable criteria. The
learning interest questionnaire involved three factors consisting of emotion, knowledge, and
value. The social skill questionnaire was adopted from the social skill improvement system-
rating scale (SSIS-RS) developed by Gresham & Elliott (2008) and consisted of 46 items which
are divided into 7 domains: communication, cooperation, assertion, responsibility, empathy,
engagement, and self-control. Learning interest and social skill questionnaire scored by Likert
scale with 5 option scale consist of strongly agree (5), agree (4), less agree (3), disagree (2), and
strongly disagree (1). Indonesia version of SSIS-RS was validated with product moment score
for 46 items more than 0,176 (r-table), which means that all items have a valid criteria.
Furthermore, a Cronbach Alpha score of 0,893 more than 0,6 which means that the
questionnaires have a reliable criteria.

The algebraic reasoning test consists of 20 items multiple choice and adapted from Blanton
& Kaput (2005), including 8 items of general arithmetic, 8 items of functional thinking, and 4
items of generalization and justification. The algebraic reasoning test was validated using two
experts of mathematics education by generating scores of 82,2 and 84,4 based on valid criteria.
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In addition, the algebraic reasoning test was pre-tested on 75 students in the state junior high
school 2 in Mataram. Based on the pre-tested, retrieved product moment score for 20 item more
than 0,227 (r-table), which means that 20 items have a valid criteria. Moreover, retrieved a
Cronbach Alpha score of 0,727 more than 0,6 which means that the test have a reliable criteria.

The analyzing data in this study involved the descriptive data and the inferential analyses.
The descriptive data consist of categorical descriptive data and descriptive statistic data. The

categorical descriptive data in this study used a mean ideal (M = %(maximum score +

minimumscore) and standar deviation (g(maxlmum score — minimum score) criteria

Azwar (2022) for the learning interest and social skill data. While the algebraic reasoning data
used the range of 20 for the 100 scale. All data was categorized on a fifth scale consisting of very
high, high, medium, low, and very low. Categorical descriptive of learning interest and social
skill data was presented in Table 1, and categorical descriptive of algebraic reasoning data was
presented in Table 2.

Table 1. Learning Interest and Social Skill Data Category

Range Criteria Learning Interest Range Social Skill Range  Category

x 2M+15S8D x =108 x =184 Very high
M+055D<x <M+15S8D 90 <x <108 153,33 <x <184 High
M-055D<x <M+0,5S8D 72 <x <90 122,66 < x < 153,33 Medium High
M-155D<x <M-0,5SD 54<x <72 92 <x <122,66 Low

M—-15SD >x 54 > x 92 > x Very low

Table 2. Algebraic Reasoning Category

Range Criteria Category
81 —100 Very high
61 —80 High
41 -60 Medium High
21 -40 Low
0—20 Very low

Inferential analysis involves prerequisite tests and hypothesis testing. The prerequisite
tests consist of the normality test using Kolmogorov-Smirnov (significance criteria 0,05),
linearity test using sig. deviation from linearity (significance criteria 0,05), the multicolinearity
test using variance inflation factor (VIP) (criteria less than 10), and heteroscedasticity test
using Glejser test (significance criteria 0,05) (Hermawan & others, 2019). Hypothesis testing
consists of partial hypothesis testing with a t-test. (Significance criteria 0,05) and simultaneous
hypothesis testing with the F test (significance criteria 0,05)(Sugiyono, 2019). Furthermore,
the regression equation determined to express the relationship between the dependent and
independent variables is as followsY =a + b; X; + b, X, . In addition, In addition, the
contribution of the independent variable to the dependent variable is determined using
Rsquare.
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C. RESULT AND DISCUSSION
1. Descriptive Data of Algebraic Reasoning, Learning Interest, and Social Skill
Descriptive data in this study consist of category descriptive and statistical descriptive.
Category descriptive data of algebraic reasoning, learning interest, and social skill involved the
categorical data based on category consist of very high, high, medium, low, and very low. Figure
1 shows the category descriptive data of algebraic reasoning, learning interest, and social skill.
It revealed that most students have algebraic reasoning in the medium category, with 88
students (43,56%). In learning interest, most students are in the high and medium category,
with 81 students (40,1%). Meanwhile, in social skills, most students in the high category, with
121 students (59,9%). Descriptive statistics data consist of mean, minimum, maximum,
variance, and range. Table 3 shows the descriptive statistics data of algebraic reasoning,
learning interest, and social skill. Based on Table 3, the data of algebraic reasoning and social
skill have a large data distribution from mean value. The mean of learning interest is the least
mean from algebraic reasoning and social skill data.
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40 23 3 a— ]
- . 4 13
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‘ - o
Interest Social Sl | Alg shraic Reasoning
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Figure 1. Category Descriptive Data
Table 3. Statistical Descriptive Data
Aspect Mean Minimum Maximum Variance Range
Algebraic Reasoning 59,63 25 100 297,74 75
Learning Interest 50,32 25 83,89 68,53 58,89
Social Skill 85,70 43,33 103,89 175,27 60,56

Based on Table 3, the mean of algebraic reasoning was 59,63 with a variance 297,74. It
shows that the range of low category and high category was diverse. The mean of algebraic
reasoning in this study was higher than the previous study, which revealed that mean of 60
students was 52,83 (Unal et al., 2023a). The mean was also less than the study by Maulida
(2024), which found the mean of students algebraic reasoning was 65,3.
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2. Prerequisite Test
a. Normality Test
The normality test aims to evaluate the normal distribution data. In this study, the
normality test used the Kolmogorov-Smirnov test for the residual value of the data. The
normality test was presented in Table 4.

Table 4. Normality Test

Kolmogorov- Assimp. Sign (2- Prerequisites for .
N Smirnov Z tailed) normality test Conclusion
202 1,184 0,121 0,121>0,05 [Normal
Distribution

b. Linearity Test
A linearity test aims to evaluate a liniar relationship between variables. In this study,
the linearity test used a significance deviation from liniearity (F-test) with 0,05 criteria.
Alinearity test was presented in Table 5.

Table 5. Linearity Test
Deviation from Prerequisites for

A Grouping Data F linearity sig. linearity test Conclusion
Learnm.g 1nteres‘F to 0,928 0,620 0,620 > 0,05 Linear
algebraic reasoning Pattern
Social S.klll to algebraic 1,065 0,374 0,374 > 0,05 Linear
reasoning Pattern

c. Multicolinearity Test
A multicolinearity test aims to evaluate the correlation between independent variables
in a regression model. In this study, a multicolinearity test used Tolerance value and
Variance Inflation Factor (VIP) with 0,01 criteria for tolerance and 10 for VIP. It was
presented in Table 6.

Table 6. Multicollinearity Test
Prerequisites for

A Grouping Data Tolerance VIP Multicollinearity Test Conclusion
Learning interest There is no

to algebraic 0,998 1,002 0,998 > 0,01100r 1,002 < multicollinearity
reasoning symptom
Social skill to There is no
algebraic 0,998 1,002 0,998 > 0,01100r 1,002 < multicollinearity
reasoning symptom

d. Heteroscedasticity Test
The heteroscedasticity test aims to determine the difference of variance and a
significance residual in a regression model. The heteroscedasticity test in this study used
Glesjer test. It was presented in Table 7.
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Table 7. Heteroscedasticity Test

Prerequisites for
A Grouping Data t sig  heteroscedasticity Conclusion
test
Learmn_g mteres'F to 0,008 0,994 0,094 > 0,05 There is no N
algebraic reasoning heteroscedasticity symptom
Social sl_<111 to . 0407 0,684 0,684 > 0,05 There is no N
algebraic reasoning heteroscedasticity symptom

3. Hypothetical Test
a. Partial Hypothetical Test
The partial hypothetical test is intended to examine the effect of learning interest and
social skill variables on algebraic reasoning separately. The partial hypothetical test in
this study used a t-test with significance criteria less than 0,05. It was presented in Table
8.
Table 8. Partial Hipotetical Test
Prerequisites for

A Grouping Data t sig Hypothetical Test Conclusion
Learmn.g 1nteres‘F to 0,055 0,957 0,957 > 0,05 There is no effect
algebraic reasoning
Social skill to algebraic 2493 0,004 0,004 < 0,05 There is a

reasoning significance effect

Based on Table 6 above, it appears that learning interest has no effect on algebraic
reasoning directly, while social skill has an effect on algebraic reasoning. This result
indicated that two independent variables in this study have a different contributing on
students’ algebraic reasoning. The finding is in line with Hidayati & Munandar (2023)
and Ginne et al. (2024) which revealed that learning interests have no influence on the
mathematics conceptual understanding. Meanwhile, It corresponds with the previous
study that revealed that social skills have an effect on students achievement (Busnawir
et al,, 2023; Caemmerer & Hajovsky, 2022; Christ et al.,, 2017; Feser et al., 2023b;
Khoirunikmah et al., 2023; Mulyana et al., 2023).
b. Simultaneous Hypothetical Test

A simultanious hypotetical test is intended to examine the effect of learning interest and
social skill variables on algebraic reasoning simultaneously. This test involved F-test
with a significance criteria less than 0,05. The simultaneous test in this study was
presented in Table 9.

Table 9. Simultaneous Hypothetical Test

Prerequisites for
hypothetical test
Le?rmng 1ntere.st and SO.Clal 4345 0014 0,014 < 0,05 ' There isa

skill to algebraic reasoning significance effect

A Grouping Data F sig Conclusion

Table 7 shows that simultaneously, students’ learning interest and social skill have a
significant effect on algebraic reasoning. Learning interest and social score have a
contribution on enhanching of students’ algebraic reasoning. The other analyses also
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confirmed that the regression model for the relation of learning interest (X1) and social
skill (X2) on algebraic reasoning (Y) can be written as an equation Y = 82,06 +
0,008X; + 0,266X, with R-square 0,042 (4,2%). The regression model represented the
contribution of each independent variable on algebraic reasoning, while R-square
presented the percentage contribution of learning interest and social skill on algebraic
reasoning.

Based on the result, learning interest has no effect on students algebraic reasoning. This
finding was different from previous studies, which found that learning interests have a
contribution on mathematics achievement, including in algebra (Dores et al.,, 2023; Kusuma et
al., 2020; Pratiwi & Mashuri, 2020; Salifu & Bakari, 2022; Wong & Wong, 2019). Grigg et al.
(2018) found that learning interest and mathematics achievement were reciprocally associated
over time. The different finding may be based on other factors in the study, such as the use of
learning models. Such as Pratiwi & Mashuri (2020) revealed that students’s algebraic reasoning
has an association with learning interest in cooperative integrated reading and composition
with realistic approach. Kusuma et al. (2020) also revealed that there is a relation between
students learning interests and creative reasoning and mathematics problem solving in the
application of the treffinger learning model.

The finding is in line with Hidayati & Munandar (2023), which revealed that learning
interests have no influence on the mathematics conceptual understanding of eighth grade
middle school students. The result also supports the Ginne et al. (2024) study, which found that
learning interest has no significant effect on understanding of mathematics concepts. In the
social skill variable, the study found that there was an effect of students social skills on algebraic
reasoning. It corresponds with the previous study that revealed that social skills have an effect
on students achievement (Busnawir et al., 2023; Caemmerer & Hajovsky, 2022; Christ et al,,
2017; Feser et al., 2023b; Khoirunikmah et al., 2023; Mulyana et al., 2023). However, Busnawir
et al. (2023) exposed that social skills have an indirect effect on mathematics literacy. Social
skills have an effect on mathematics literacy moderating by digital literacy-dispositions.

Simultaneously, the result confirmed that learning interest and social skills together have
an effect on students algebraic reasoning. Learning interest and social skills have a contribution
in increasing students algebraic reasoning, with 4,2% of the contribution percentage. The result
supports the study by Doctoroff et al. (2016), which found thatlearning interest and social skills
were correlated with mathematics achievement. Learning interest and social skills were the
factors that contributed in mathematics achievement (Khoirunikmah et al.,, 2023; Salifu &
Bakari, 2022). This result confirmed that to improve algebraic reasoning, it is not enough for
students to have a high learning interest; students must also have high social skills.

D. CONCLUSION AND SUGGESTIONS

Curents studies confirmed that learning interest and social skills simultaneously have an
effect on students algebraic reasoning. It shows that students with a high learning interest and
social skill have high algebraic reasoning. Separately, the result revealed that learning interest
has no effect on students algebraic reasoning, while social skills have an effect on students
algebraic reasoning. As a suggestion, to improve the students social skill, collaborative learning
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approaches, such as group discussions, peer tutoring, and cooperative problem-solving, should
be encouraged to improve both communication and reasoning abilities. The future research is
expected to examine the effect of each aspect or indicator that constructs learning interest and
social skills variables on students algebraic reasoning. The future study should also pay
attention to the student’s initial ability in mathematics.
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