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ABSTRACT

This research seeks to evaluate the impact of integrating Wordwall media on students' enthusiasm
for learning and grasp of mathematicallj principles 1n linear programming topics. A lack of interest
and challenges in comprehending abstract mathematical ideas serve as the foundation for this
investigation. Wordwall was selected due to its provision of interactive learning experiences that
enhance student participation. The research adopted a quasi-experimental approach using a non-
equivalent controlf group design. The tools for research included a concept comprehension test (15
questions) and a learning interest survey (30 statements). Data analysis involved the Kolmogorov-
Smirnov normality check, Levene's homogeneity examination, paired sample t-test, independent
sample t-test, and N-Gain. The findings revealed that the incorporation of Wordwall media
significantly and positively influenced students' enthusiasm for learning and their comprehension
of mathematical concepts. The progress noted in the experimental group was classified as
moderate, while the control group exhibited relatively minimal improvement. Consequently,
Wordwall media can serve as a viable alternative learning tool to elevate the quality of
mathematics education in vocational high schools. In conclusion, this study asserts that the
incorporation of Wordwall media is effective in boosting students' enthusiasm for learning and
their understanding of mathematical principles.
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PRELIMINARY

As a core subject, mathematics plays a crucial role in developing students' logical,
analytical, and systematic thinking skills. However, mathematics is often considered a
difficult and boring subject, especially when students study abstract material, such as linear
programming (Maslinda, Nur Izzati, 2025) (Azzahra et al., 2023). As an optimization tool
in mathematics, linear programming is used to achieve the maximum or minimum value of
an objective function, by considering a series of constraints formulated as linear
inequalities(Elfina, 2024).

Students' conceptual mathematical abilities are reflected in their capacity to

understand meaning, interpret relationships, and apply mathematical principles to various
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problem contexts. In the context of linear programming, this requires a strong mastery of
the concepts of linear inequality systems, determining the solution region, and the process
of finding optimum values(Fajar et al., 2019)(Wahyuni & Prihatiningtyas, 2020) . The
main difficulties students face in learning linear programming lie in ineffective
representations and a weak understanding of basic concepts, such as linear inequalities,
solution regions, and optimum values. Research indicates that these two factors are
significant obstacles in solving problems related to this topic (Hidayatullah, Da, 2025) .

Students' low understanding of mathematical concepts can be traced to their lack of
learning intensity in the subject. In this regard, learning interest plays a significant internal
factor in determining the level of learning success (Aftriyati & Roza, 2020) . Students with
a high learning interest generally demonstrate an active, motivated, and enthusiastic
attitude during learning(Ndraha et al., 2022). On the other hand, students with low interest
tend to feel bored, unmotivated, and passive. Recent data reveals that additional barriers
arise due to the persistent stigma of mathematics as a difficult subject, further hindering
them from deepening their understanding of calculation materials (Anita et al., 2024) . The
lack of variety and appeal in mathematics learning significantly contributes to students'
low interest in the subject (Safira, 2024). In this digital era, the development of information
and communication technology has opened up opportunities for education to adopt and
integrate learning media that utilize technology (Puteri et al., 2025) . This research
demonstrates that technology-based interactive media offers rich and contextual learning
experiences, facilitates active student interaction with the material, and provides
constructive feedback. Therefore, selecting the right learning media plays a crucial role in
increasing student interest and motivation (Mubarrok et al., 2025) . As an alternative
interactive learning media, Wordwall can be utilized to support a more engaging and
effective learning process.

Based on a comprehensive evaluation, Wordwall is not only valid and suitable for
use in learning contexts but also significantly contributes to improving student learning
outcomes(Prastika, 2021). This digital platform provides various interactive educational
game templates such as quizzes, matching pairs, random wheels, and crosswords. With its
ease of use, diverse template variety, and accessibility via computer, tablet, or smartphone,
Wordwall enables teachers to create engaging, interactive, and enjoyable learning content
(Akmal, 2020). Several studies have documented the positive impact of Wordwalls on
mathematics learning. For example, a study by (Rahmadanti et al., 2024) examined their

implementation in elementary schools. Findings from (Utami & Harahap, 2025) ) showed a
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significant increase in mathematical concept understanding through the Wordwall-assisted
RADEC model, with a jump in average scores from 49.29 to 82.86. Meanwhile, from a
different perspective, a study by (Nadia, 2022) revealed a significant influence of
Wordwalls on mathematical understanding when analyzed through the lens of student
motivation and learning interest.

Several empirical studies support the effectiveness of Wordwall in learning.
(Tamrin & Masykuri, 2024) demonstrated that combining a contextual approach with this
platform increases student motivation and understanding. (Titi Tri Kurniawati, 2025)
added that its implementation significantly encourages active engagement, strengthens
motivation, and facilitates conceptual understanding. In mathematics, (Ferlina et al., 2024)
confirmed its positive impact on learning interest, while (Nadia, 2022) highlighted its
ability to create an interactive and enjoyable learning atmosphere. The use of word walls in
the classroom is often associated with the expectation of improving the quality of learning,
such as a more lively atmosphere, active student participation, and better understanding of
the material, especially on procedural topics like linear programming. However, these
claims have not been widely substantiated through research in vocational high school
settings. Based on this limited evidence, the primary objective of this study is to measure
and analyze the actual impact of this media integration on conceptual understanding and

student learning engagement at the vocational level .

METHODS

This study employed a quasi-experimental design with a Nonequivalent Control
Group Design, chosen because the subjects came from naturally formed classes, making
full randomization impossible. The sample selection technique in this study uses purposive
sampling, namely a sample determination technique with certain considerations. The study
population included all 238 tenth-grade students at SMKS PEMDA Rantauprapat in the
2025/2026 academic year . academic homogeneity, similarity of teachers, scheduling
alignment, and the absence of linear programming material, two classes were selected as
samples: Class X TKJ (the experimental group) and Class X TKR (the control group), each
consisting of 30 students. Thus, the total sample size for this study was 60 students.

The research instruments consisted of a descriptive test to measure understanding
of mathematical concepts and a questionnaire assessing learning interest using a four-
choice Likert scale. The indicators of understanding mathematical concepts in this study

refer to the Regulation of the Minister of National Education/Directorate General of
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Elementary and Secondary Education No. 506/Kep/PP/2004, which includes students'
abilities in restating a concept, classifying objects based on certain properties, providing
examples and non-examples of a concept, presenting concepts in various forms of
representation such as tables, graphs, and mathematical models, using and selecting
procedures or operations appropriately, and applying concepts or algorithms in solving
linear programming problems. Meanwhile, the learning interest indicator was developed
based on Safari (2003), which includes students' feelings of enjoyment towards learning,
attention during the learning process, interest in learning materials and activities, and
students' active involvement in mathematics learning activities. Data analysis in this study
was conducted through descriptive and inferential analysis. Descriptive analysis was used
to describe the trend of students' learning interest and understanding of mathematical
concepts, which included calculating the average value, standard deviation, minimum and
maximum values, and N-Gain to determine the level of improvement in learning outcomes
in the experimental and control classes. Inferential analysis was used to test the research
hypothesis, which began with prerequisite tests in the form of the Kolmogorov—Smirnov
normality test and the Levene variance homogeneity test, then continued with a paired
sample t-test to determine the differences in pretest and posttest in each group and an
independent sample t-test to compare the posttest results between the experimental and

control classes at a significance level of 0.05.

RESULTS AND DISCUSSION

This research was conducted at SMKS PEMD Rantauprapat in the odd semester of
2025/2026 with a quasi-experimental pretest-posttest control group design. Class X TKJ
(30) as the experimental class received linear programming learning based on wordwall
media, while class X TKR (30) as the control class used a conventional approach. Data
were collected through a concept understanding test (15 items 0=0.84-0.90) and a learning
interest questionnaire (30 items, 0=0.90-0.99)
Descriptive Statistics

Table 1. Average Learning Interest and Conceptual Understanding

Pretest (Mean + Posttest (Mean =

Variables Class SD) SD) N-Gain
Interest in Learning Control 72.9 £29.20 73.2 +£29.09 1.35 (Low)
; 51.51
Experiment 74.2 +28.56 89.9 £25.17

(Currently)
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Pretest (Mean + Posttest (Mean =

Variables Class SD) SD) N-Gain
Concept
Understanding Control 7.63 £4.07 7.77 +£3.96 1.35 (Low)
. 44 .84
Experiment 7.87+£4.12 9.97+3.92 (Currently)

Based on the descriptive statistics in Table 1, it can be seen that the experimental
class showed better improvement than the control class in both the learning interest and
conceptual understanding variables. In the control class, the average learning interest and
conceptual understanding from pretest to posttest only experienced a very small increase
with an N-Gain value of 1.35 which is included in the low category. In contrast, the
experimental class experienced a significant increase, indicated by an increase in the
average learning interest from 74.2 to 89.9 with an N-Gain of 51.51 (moderate category),
as well as an increase in conceptual understanding from 7.87 to 9.97 with an N-Gain of
44.84 (moderate category). These results indicate that the treatment given to the
experimental class was more effective in increasing students' learning interest .s
Assumption test

Based on the results of the analysis prerequisite test, the data in this study have met
the assumptions of normality and homogeneity. The Kolmogorov—Smirnov normality test
shows that all data groups have a significance value greater than 0.05, so the data are
normally distributed. In addition, the results of the homogeneity of variance test using
Levene show a significance value of 0.297 for the learning interest variable and 0.863 for
the conceptual understanding variable, both of which are greater than 0.05. Thus, it can be
concluded that the data variance between groups is homogeneous, so the data is suitable

for analysis using parametric statistical tests.

Hypothesis Testing
Table 2. Results of Paired and Independent T-Tests
. Control Experimental Posttest
Test Variables Class (Sig.) Class (Sig.) Comparison (Sig.)
Paired t-  Interest in 0.083 0.000* 0.021%
test Learning
Concept 0.053 0.000* 0.035*
Understanding ’ ' '

*Sig. < 0.05 (significantly different)
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Based on the results of the hypothesis test using a paired t-test, it was found that in
the control class, there was no significant difference between the pretest and posttest scores
for either learning interest or conceptual understanding, as indicated by significance values
of 0.083 and 0.053, respectively (Sig. > 0.05). This indicates that learning in the controlled
class was unable to provide a meaningful increase in students' learning interest and
conceptual understanding. In contrast, in the experimental class, a significance value of
0.000 was obtained for both variables (Sig. < 0.05), indicating a significant difference
between the pretest and posttest after the treatment. Furthermore, the results of the
independent t-test comparing posttest scores between the control and experimental classes
showed a significant value of 0.021 for learning interest and 0.035 for conceptual
understanding (Sig. < 0.05). These findings indicate a significant difference between the
two classes at the final stage of learning, with the experimental class performing better
than the control class. Thus, it can be concluded that the treatment applied to the
experimental class had a significant effect on increasing students' interest in learning and
understanding of concepts.

The integration of wordwall media resulted in a moderate N-Gain (51.51% interest,
44.84% conceptual understanding) in the experimental class, significantly higher than the
control class (both 1.35%). The increased learning interest was due to the wordwall's
gamification elements, such as interactive quizzes and linear programming graphic
visualizations, which shifted students' perception of mathematics from "boring" to
"challenging but fun”. For conceptual understanding, wordwalls facilitate visual
representations of linear equations and iterative practice, allowing students to concretely
internalize the relationships between variables. This aligns with cognitive load theory
(Mubarrok et al., 2025)S. Practical implications: Vocational high school mathematics
teachers are recommended to train the use of word walls for abstract materials such as
linear programs.

The increase in student learning interest in the experimental class indicates that the
use of Wordwall media can create a more engaging and interactive learning environment
than conventional learning. The gamification elements, visualizations, and immediate
feedback provided by Wordwall encourage students to be more focused, enthusiastic, and
actively involved in the learning process. This finding aligns with learning motivation
theory, which states that a fun and challenging learning environment can increase student
attention, interest, and engagement, which are key indicators of learning interest. The

results of this study also support previous research findings that suggest that technology-




Marta Uli Pasaribu, Amin Harahap, Lily Rohanita Hasibuan

based interactive learning media has a positive effect on students' interest in learning
mathematics. In addition to increasing learning interest, the use of Wordwall has also been
shown to improve students' understanding of mathematical concepts in linear
programming. This media helps students understand abstract concepts through visual
representations, interactive exercises, and gradual repetition of concepts. This aligns with
constructivism theory, which emphasizes that conceptual understanding is formed through
students' active involvement in constructing their own knowledge. Furthermore, from a
cognitive load theory perspective, Wordwall helps reduce students' cognitive load by
presenting information in a structured and visual manner, making it easier for students to
understand the relationships between concepts, such as inequality systems, solution
regions, and optimum values. Thus, the integration of Wordwall media not only improves
cognitive learning outcomes, but also strengthens students' affective aspects, so that

mathematics learning becomes more effective and meaningful.

CONCLUSION

These results indicate that the integration of Wordwall media in linear
programming learning effectively addresses the problem of students' low interest in
learning and understanding of mathematical concepts. The use of Wordwall has been
proven to have a significant influence on increasing students' interest in learning and
understanding of concepts compared to conventional learning, both based on descriptive
and inferential analysis results. This media is able to create more interactive, interesting,
and meaningful learning so that students are more actively involved and more easily
understand the abstract concepts of linear programming. Thus, Wordwall is worthy of
being used as an alternative learning media to improve the quality of mathematics learning

in vocational high schools.
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