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ABSTRACT

The rapid advancement of science and technology has demanded innovation in education, particularly in learning
approaches that foster student motivation and engagement. This study aims to investigate the influence of
mathematical literacy skills and the use of audiovisual media on student learning motivation at Al-Madina Nabire
Middle School. Employing a quantitative method with multiple linear regression analysis, data were collected from
28 eighth-grade students through questionnaires measured on a Likert scale. Classical assumption tests confirmed that
the data met requirements for normality, multicollinearity, autocorrelation, and homoscedasticity. The results revealed
that mathematical literacy skills did not significantly affect learning motivation, whereas the use of audiovisual media
had a significant and positive impact. Simultaneously, both variables accounted for 92% of the variance in learning
motivation, with audiovisual media being the dominant factor. These findings suggest that integrating audiovisual
media in mathematics education can effectively boost student motivation, offering a more engaging alternative to
conventional literacy-focused instruction. This research contributes empirical evidence for educators and
policymakers on the benefits of innovative media in learning design, particularly in diverse and challenging school
contexts. Future studies are recommended to expand sample size, explore additional variables such as teacher
competence or school environment, and apply qualitative methods for deeper insights into the learning process.
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INTRODUCTION

Progress knowledge knowledge and technology has push change significant in the world of education,
especially in approach learning at school (Santika, 2021). Literacy mathematics, as part from competence
global numeracy, becoming key in to form capable students think logical, critical, and applicable in face
problem life (Miftahul Jannah & Miftahul Hayati, 2024); (Mashuri et al., 2023). However, the challenges
that arise is How integrate ability literacy the to in the learning process that is not only effective but also
interesting and motivating student For active learn. One of approach innovative growing is capable use of
audiovisual media integrate visual and audio elements for increase attention, understanding, and motivation
Study participant educate (Ahmad Catur Susilo & Triono Ali Mustofa, 2024); (Isna Nadifah Nur Fauziah
et al., 2023). In general theoretical, literacy mathematics defined as ability for formulate, implement, and
interpret mathematics in various context, including ability For use concepts and procedures mathematics in
breakdown problem (Fajriyah, 2018); (Kurniawati & Kurniasari, 2019). On the other hand, audiovisual
media includes visual and audio tools such as learning videos, animations, and infographics interactive that
can increase efficiency communication material (Jusmiana et al., 2020; Puspita Sari, 2022). Integration of
both in the learning process potential create atmosphere fun and facilitating learning understanding more
material in depth, especially for students junior high school level.

Problems that occurred at Al-Madina Nabire Middle School show existence limitations in ability literacy
mathematics students who have an impact on low motivation Study they. Observation results beginning
show that part big student Not yet capable understand context question mathematics in a way applicable
and tend to fast feel bored during the learning process in progress in a way conventional. This is become
attention important, considering motivation Study is indicator important in success learning. Students who
have motivation tall will show persistence, interest, and enthusiasm in follow learning, while on the contrary
students who do not motivated will tend passive and easy give up moment face challenge in learning
mathematics.
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Audiovisual media in learning mathematics can increase understanding draft through visualizations and
animations that depict situation real, so that make it easier student in reasoning and solving Problems
(Munawwaroh et al., 2024; Nugraheni, 2017; Rayungsari, n.d.). Audiovisual media as means learning has
proven effective For increase skills think level (Salsabila et al., 2020). According to (Purbarani et al., 2018)
revealed that the use of audiovisual media can optimize function cognitive student with activate
performance second hemisphere brain in a way balanced. While that, (Murni et al., 2024) demonstrated that
learning audiovisual based can increase ability representation mathematical student.

Motivation Study is internal and external drives that drive student For study. According to (AnggitaSari
et al., 2021) explain that motivation Study has five indicators main: perseverance in learning, tenacity face
difficulty, interest to various problem, independence in learning, and confidence to ability self. In learning
mathematics, (Nurhidayati et al., 2023) found that motivation Study can help student for understand
material delivered by the teacher during the learning process ongoing. Motivation learning also plays a role
crucial in reach competence literacy mathematics (Rahmanuri et al., 2023). Motivation high learning push
student For more persistent and persistent in face challenge learning mathematics.

Study previously more Lots done with focus on one variable at a time separately, for example research
conducted by (Isnaniah et al., 2021; Lestari & Effendi, 2022) which highlights influence literacy
mathematics to performance learning. While research conducted by (Harefa et al., 2023; Pamungkas &
Franita, 2019) which emphasizes the effectiveness of audiovisual media on understanding concept.
However, not yet Lots research that examines in a way simultaneous connection between ability literacy
mathematics and audiovisual media in increase motivation study, especially in context school intermediate
first in the area like Nabire. New study This lies in integration three variable important in learning
mathematics literacy mathematics, audiovisual media, and motivation study. Research This will to study
How use of audiovisual media with consider aspect motivation Study can increase literacy mathematics
students. Approach comprehensive This expected can give contribution significant to development of
learning models effective mathematics, especially in The context of Al-Madina Nabire Middle School
which has characteristics distinctive geographic and sociocultural characteristics.

METHOD

This study uses a quantitative approach with a multiple linear regression analysis method, which aims
to determine the effect of two or more independent variables on one dependent variable simultaneously.
The quantitative approach was chosen because it is able to test hypotheses objectively through the analysis
of numerical data obtained from valid and reliable research instruments. Multiple linear regression is used
when researchers want to analyze the functional relationship between several independent variables (X,
X2,) with one dependent variable (Y). In this study, the multiple linear regression model is formulated as

follows:
Y=a+b1X1+b2X2+e

Where:

Y = Student Learning Motivation

X1 = Mathematical Literacy Ability

X2 = Use of Audiovisual Media

a = Constant

bl = Regression coefficient of the Mathematical Literacy Ability variable
b2 = Regression coefficient of the Audiovisual Media Use variable

e = Error

The subjects in this study were 28 students of grade VIII at SMP Al-Madina Nabire in the 2024/2025
even semester. The sample was selected using the purposive sampling technique. The instrument used in
this study was a questionnaire containing questions describing the variables of mathematical literacy skills,
use of audiovisual media and learning motivation. The questionnaire was measured using a Likert scale of
1-5. The data collection procedure was carried out in several stages, namely by preparing a questionnaire
containing questions and then distributing them to students to fill out the questionnaire. Data analysis in
this study used multiple linear regression analysis which began with testing the analysis requirements with

EDUCATIONE: Journal of Education Research and Review | 185



ORIGINAL ARTICLE

the following stages: 1) Normality Test, 2) Multicollinearity Test, 3) Autocorrelation Test, 4)
Heteroscedasticity Test. After that, a regression analysis was conducted to determine the extent to which
the independent variables influence the dependent variables, both partially (t-test) and simultaneously (F-
test), and to look at the coefficient of determination (R?) to determine how much the independent variables
contribute to explaining the dependent variables.

RESULTS AND DISCUSSION
Classical Assumptions

Analysis multiple linear regression started with testing condition analysis , which aims to For ensure
that the regression model fulfil assumption the basis needed for the results valid and reliable analysis trusted.
The normality test in this study was conducted using both graphical and statistical analyses to ensure that
the residual data were normally distributed. In the graphical analysis, the normality of the data was assessed
by observing the pattern of data points along the diagonal axis of the Normal P-P Plot and by examining
the histogram of the residuals. The decision criteria for the normality test are as follows: if the data points
are distributed around the diagonal line and follow the diagonal pattern, or if the residual histogram
demonstrates a normal distribution pattern (bell-shaped curve), then the regression model is considered to
meet the assumption of normality. Conversely, if the data points are scattered far from the diagonal line and
do not follow the diagonal pattern, or if the histogram does not exhibit a normal distribution, then the
regression model does not fulfill the normality assumption. This normality test is essential to ensure that
the data in the study can be analyzed using multiple linear regression without violating classical
assumptions, thereby guaranteeing that the resulting analysis is valid and reliable for making decisions
regarding the influence of mathematical literacy skills and the use of audiovisual media on students' learning
motivation at Al-Madina Nabire Middle School. Based on the analysis, the normal probability plot shows
that the data points are distributed along the diagonal line and follow its direction, indicating that the
regression model satisfies the normality assumption.

Normal P-P Plot of Regression Standardized Residual
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Figure 1. Normality Test
Source: Results Exercise Data SPSS 27, 2025

The multicollinearity test in this study was conducted to ensure that there is no excessively strong
correlation between the independent variables, so that each independent variable in the regression model
retains its unique contribution and is not unduly influenced by the others. A good regression model should
be free from multicollinearity, which is assessed using the Variance Inflation Factor (VIF) and Tolerance
values. In this study, the assumption of no multicollinearity is considered fulfilled if the Tolerance value
for all independent variables is close to 1 and greater than 0.2, indicating no strong relationship among the
independent variables. Additionally, VIF values for all independent variables should be around 1 and not
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exceed 10, further confirming that there is no excessive correlation among the predictors. Based on the
results presented in the Collinearity Statistics table, the Tolerance value for both Mathematical Literacy
Skills and the Use of Audiovisual Media is 0.906, while the VIF value is 1.104. Since the Tolerance values
exceed the minimum requirement (0.906 > 0.2) and the VIF values are well below the maximum limit
(1.104 < 10), it can be concluded that the multiple linear regression model in this study does not experience
multicollinearity issues. Therefore, the regression model is considered appropriate for analyzing the
influence of mathematical literacy skills and the use of audiovisual media on students’ learning motivation
at Al-Madina Nabire Middle School.

Table 1. Coefficients Motivation Study of Student

Unstandardized Standardized Collil.lea.lrity
Model Coefficients Coefficients ¢ Sig. Statistics
B Esrtr%r Beta Tolerance VAT
(Constant) 14,004 3.612 3,877 .001
&itrl;ir;gtﬁﬁls 061 046 075 1330 195 906 1104
Useof Audiovisual - g4 ggg 984 17490 000 906  L104

Media

Source: Results Exercise Data SPSS 27, 2025

The autocorrelation test in this study was conducted to determine whether there is a correlation between
the residuals in the regression model, which is an important assumption for multiple linear regression
analysis. The Durbin-Watson statistic was used as the basis for this test. In the model summary, the Durbin-
Watson value obtained was 1.848. This value is higher than the upper limit (dU) of 1.650 and lower than 4
minus the upper limit (4 - dU =2.350). According to standard decision criteria, if the Durbin-Watson value
falls between dU and 4 - dU, it indicates the absence of autocorrelation among the residuals. Based on this
result, it can be concluded that the regression model in this study does not suffer from autocorrelation
problems. Therefore, the multiple linear regression analysis can be appropriately continued to test the
influence of mathematical literacy skills and the use of audiovisual media on students’ learning motivation
at Al-Madina Nabire Middle School.

Table 2. Model Summary Motivation Study of Student

Model R R Adjusted R Std. Error of Durbin-
ode Square Square the Estimate Watson
1 .964* 928 923 1,573 1,848

Source : Results Exercise Data SPSS 27, 2025

a. Predictors: (Constant), Use of Audiovisual Media, Ability Literacy Mathematics

The heteroscedasticity test in this study was performed using a scatter plot to examine the distribution
of residuals. The results showed that the data points were randomly scattered above and below the origin
point, without forming any discernible pattern. This random distribution indicates that the regression model
does not experience heteroscedasticity problems. Consequently, it can be concluded that the multiple linear
regression model in this study fulfills the assumption of homoscedasticity (constant variance of residuals),
as well as the overall linearity assumption. Alongside the previously conducted tests—normality,
autocorrelation, and multicollinearity—the fulfillment of the heteroscedasticity assumption confirms that
all classical assumptions required for multiple linear regression have been met. Therefore, the regression

EDUCATIONE: Journal of Education Research and Review | 187



ORIGINAL ARTICLE

model is appropriate for further analysis of the influence of mathematical literacy skills and the use of
audiovisual media on students’ learning motivation at Al-Madina Nabire Middle School.

Scatterplot
Dependent Variable: Motivasi Belajar Siswa

Regression Studentized Residual

Regression Standardized Predicted Value

Figure 2. Heteroscedasticity Test
Source : Results Exercise Data SPSS 27, 2025

Table 3. Model Summary Motivation Study Student

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 964 ® 928 923 1,573

Source : Results Exercise Data SPSS 27, 2025
a. Predictors: (Constant), Use of Audiovisual Media, Ability Literacy Mathematics
b. Dependent Variable: Motivation Study Student

Based on results analysis in the Model Summary table, obtained The Adjusted R Square value is 0.928,
which indicates that 92.0% of the variables Ability Literacy Mathematics (Xi) and variables Use of
Audiovisual Media (X2) in simultaneous relate with variable Motivation Study Students (Y) at SMP Al-
Madina Nabire. In other words, 92.0 % of the variability Motivation Study Student can explained by
variables Ability Literacy Mathematics and the Use of Audiovisual Media, while the rest influenced by
other factors that are not including in the regression model This. This result give description that Ability
Literacy Mathematics and the Use of Audiovisual Media own role in to form Motivation Study Students,
however, Still there is factor other external contributors to Ability Literacy Mathematics in maintain
Motivation Study Student at Al-Madina Nabire Middle School.

Table 4. ANOVA
Model Sum of Squares df Mean Square F Sig.
1 Regression 801.021 2 400,511 161,925 .000®
Residual 61,836 25 2.473
Total 862,857 27

Source : Results Exercise Data SPSS 27, 2025
a. Dependent Variable: Motivation Study Student
b. Predictors: (Constant), Use of Audiovisual Media, Ability Literacy Mathematics

Table 5. Coefficients Motivation Study Student

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
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1 (Constant) 14,004 3.612 3,877 .001
Mathematical Literacy -.061 .046 -.075 -1,330 .195
Skills
Use of Audiovisual .846 .048 984 17,490 .000
Media

Source : Results Exercise Data SPSS 27, 2025
a. Dependent Variable:

Based on The SPSS output results in the table above, obtained equality regression as following:

Y=14.004-0.061X1+0.846X2

The results of the multiple linear regression model can be interpreted as follows. The constant value (a)
is 14.004, which means that if both Mathematical Literacy Skills (X1) and the Use of Audiovisual Media
(X2) are considered to be zero, the students’ learning motivation (Y) would still have a positive value of
14.004. The regression coefficient for Mathematical Literacy Skills (X1) is -0.061, indicating a negative
effect on student learning motivation; however, with a significance value of 0.195, this influence is not
statistically significant. In contrast, the regression coefficient for the Use of Audiovisual Media (Xz) is
0.846, indicating a positive effect on learning motivation. This effect is statistically significant, as indicated
by a significance value of 0.000. Based on these results, it can be concluded that the use of audiovisual
media has a significant and positive influence on students’ learning motivation, while mathematical literacy
skills do not have a significant effect on learning motivation among students at Al-Madina Nabire Middle
School.

Hypothesis Testing

Prior Model Eligibility done testing hypothesis, steps First is do testing model feasibility. Feasibility of
deep models show influence Ability Literacy Mathematics (Xi) and the Use of Audiovisual Media (X2)
towards Motivation Study Students (Y) at Al-Madina Nabire Middle School indicated by the value
coefficient determination double (R Square) of 0.928, with mark F significance of 0.000. Hypothesis
statistics submitted is as following:

Ho: p =0 — Model does not good / not worthy
Ha: p # 0 — Good / feasible model

The R Square value of 0.928, accompanied by an Fcount significance probability of 0.000, demonstrates
that the multiple linear regression model is statistically feasible and appropriate for analyzing the influence
of mathematical literacy skills and the use of audiovisual media on student learning motivation. Because
the significance value (Sig F) is less than the alpha threshold (0.000 < 0.05), the null hypothesis (Ho) is
rejected, and the alternative hypothesis (H.) is accepted, indicating that the regression equation is valid for
further analysis. The first hypothesis tested whether mathematical literacy skills (X1) significantly influence
student learning motivation (Y). The regression coefficient for mathematical literacy skills was -0.061, with
a significance value of 0.195. Since this value is greater than the threshold (0.195 > 0.05), Ho is accepted
and H, is rejected, meaning that mathematical literacy skills do not significantly affect learning motivation
among students at SMP Al-Madina Nabire. The second hypothesis assessed the influence of the use of
audiovisual media (X2) on learning motivation. The regression coefficient for audiovisual media was 0.846,
with a significance value of 0.000. Since this value is well below 0.05, Ho is rejected and H, is accepted,
confirming that the use of audiovisual media has a significant and positive effect on student learning
motivation. Finally, the third hypothesis examined the simultaneous effect of both independent variables—
mathematical literacy skills and the use of audiovisual media—on learning motivation. The F test in the
ANOVA table produced an Fcount value of 161.925 with a significance level of 0.000, again meeting the
criteria for significance (0.000 < 0.05). Therefore, both variables together significantly influence student
learning motivation at Al-Madina Nabire Middle School.
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Based on results data analysis using method multiple linear regression, a model that tests influence
Ability Literacy Mathematics (Xi) and the Use of Audiovisual Media (Xz) towards Motivation Study
Students (Y) at Al-Madina Nabire Middle School has fulfil all over assumption classic. Testing normality,
multicollinearity, autocorrelation, and heteroscedasticity show that the data used is valid so that results
analysis can trusted.

Influence Ability Literacy Mathematics to Motivation Study Student indicated by the value coefficient
regression of -0.061 with mark significance (p = 0.195). This result indicates that variable Ability Literacy
Mathematics No own significant influence to Motivation Study Students. This is indicates that
improvement ability literacy mathematics in a way conventional Not yet Of course increase motivation
Study in a way directly. Other factors such as method delivery material, interaction learning, and innovative
approaches play a role important in facilitate motivation study (Pangesti & Mujiburrohman, 2023; Sinta et
al., 2024). On the other hand, the use of audiovisual media has been proven own influence positive and
significant to Motivation Study Students, with mark coefficient of 0.846 (p < 0.001). Research This show
that integration of audiovisual media in learning can increase motivation Study student in a way real.
Audiovisual media helps convey draft abstract become more concrete and interesting so that increase
involvement students (Sabrina et al., 2023; Sujana et al., 2021)

Analysis simultaneous second variable show that the regression model is built own The Adjusted R
Square value is 0.923, which means 92.3% of the variation Motivation Study Student can explained by
Ability Literacy Mathematics and the Use of Audiovisual Media. Even though contribution Ability Literacy
Mathematics No significant, role dominant Use of Audiovisual Media in increase motivation Study to
signify importance utilization technology in learning. This condition is also reinforced by the findings
(Ardana Yasa et al., 2021; Mulia, 2016) who emphasized the effectiveness of digital media in stimulate
motivation Study student. In general overall, results study give understanding that innovative learning
strategies through use of audiovisual media more superior in increase motivation Study compared to only
depend on improvement ability literacy mathematics in a way traditional. Utilization technology proper
learning can create a learning process more interesting and helpful understanding student in a way more
deep. Therefore that, the educators at Al-Madina Nabire Middle School recommended integrate material
learning audiovisual based and combine them with method other learning to create environment dynamic
and supportive learning improvement motivation Study student.

CONCLUSION

This study aimed to analyze the influence of mathematical literacy skills and the use of audiovisual
media on students’ learning motivation at Al-Madina Nabire Middle School, utilizing a quantitative
approach with multiple linear regression analysis. The key findings revealed that while mathematical
literacy skills did not have a statistically significant impact on learning motivation, the use of audiovisual
media had a significant and positive effect, and the combination of both variables explained approximately
92% of the variation in student motivation. These results highlight the pivotal role of innovative educational
media—specifically audiovisual tools—in fostering student motivation more effectively than traditional
improvements in mathematical literacy alone. The contribution of this research lies in its empirical evidence
supporting the integration of audiovisual media as a strategic component in mathematics education, offering
valuable insights for educators and policymakers in developing engaging and motivational learning
environments, particularly in schools with unique geographic and sociocultural contexts.
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