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 This study aims to detemine the effect of using interactive multimedia in 

mathematics learning on students motivation and learning outcomes in grade V of 

SD negeri Magelang 7. The research employed a quasi-experimental method with 

a one-group pretest-posttest design involving 27 students. Research instruments 

consisted of a learning motivation questionnaire with 30 items and a multiple-

choice learning achievement test. Data were analyzed using paired sample t-test. 

The results showed that the average learning motivation score increased from 

71.19 (pre-test) to 77.85 (post-test, while the average learning outcomes improved 

from 56,26 (pre-test) to 71,85 (post-test). The paired sample t-test indicated a 

significance value of 0.000 < 0.05, confirming that interactive multimedia had a 

significance effect on improving students learning motivation and achievement in 

mathematics. These findings suggest that interactive multimedia can serve as an 

effective alternative medium to enhance the quality of mathematics learning in 

elementary schools. 
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INTRODUCTION  

Mathematics is one of the subjects that plays an important role in shaping logical, systematic, 

critical, and creative thinking skills (Ramlah et al., 2022). These abilities are indispensable for students 

to face the development of science and technology in the modern era (Nahdi, 2019). But mathematics 

learning in elementary schools still faces various problems. The results of the Programme for 

International Student Assessment (PISA) survey  show that the achievement of mathematical literacy 

of Indonesian students is still below the average of OECD countries (Oktaviani et al., 2022). This 

condition indicates the need to improve the quality of mathematics learning from the elementary school 

level. Efforts to improve the quality of mathematics learning need to be focused on developing strategies 

that are able to foster students' interest, concept understanding, and thinking skills (Ansya et al., 2023) 

The results of initial observations at SD Negeri Magelang 7 show that some grade V students 

still have difficulties in understanding mathematical concepts. They tend to be passive, lack enthusiasm 

for learning, and experience obstacles in solving problems. This has an impact on low motivation and 

achievement of student learning outcomes. One of the reasons is the use of monotonous learning 

methods, where teachers use more lecture methods and conventional media (Susilo et al., 2024). 

Learning motivation plays an important role in increasing student participation and responsibility for 

the learning process (Hanaris, 2023). As a result, students are less actively involved in the learning 

process and learning becomes less meaningful. The application of innovative learning media is able to 

increase students' motivation and interest in learning, especially in subjects that are considered difficult 

such as mathematics (Mustika R, 2021) 

Learning motivation is an important factor that affects student success. Students with high 

motivation tend to have a greater desire to participate in learning and achieve good achievement (Ferdy 

Fahrurrazi & Sri Setia Putra Jayawardaya, 2024). On the other hand, learning outcomes are a picture of 

students' achievements after participating in the learning process both in the cognitive, affective, and 

psychomotor domains (Mohammad Awad AlAfnan, 2025). Therefore, efforts to increase motivation as 

well as learning outcomes need to be carried out systematically through learning media innovation, one 

of which is the application of interactive learning technology. This can create a more engaging learning 

atmosphere and actively increase student engagement (Sufa, 2023). 
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One of the innovations that can be used is interactive multimedia. This media is capable of 

combining text, images, audio, video (Susilo et al., 2024), as well as animations that are presented in 

an interesting and interactive way. Thus, interactive multimedia can stimulate attention, strengthen 

memory, and foster student engagement in learning. Another advantage is that this media can be 

operated flexibly according to the needs of students so that it allows for more effective and fun learning 

(Sufa, 2023). 
Various previous studies have proven the effectiveness of interactive multimedia in improving 

the quality of learning (Ali et al., 2025) shows that interactive multimedia can increase student 

engagement as well as deepen understanding of concepts. The integration of digital technology is able 

to support independent learning and increase students' intrinsic motivation (Setianawati et al., 2023). 

Research by Vercellotti (2018) also highlights the importance of interactive approaches in learning to 

encourage more optimal learning outcomes. Next, Hakim and Windayana (2016) revealed that the use 

of multimedia in collaborative learning has been proven to enrich students' learning experiences.  

Although these various studies have shown a positive influence on the use of interactive 

multimedia, its application in mathematics learning at the elementary school level, especially in SD 

Negeri Magelang 7 is still limited in research. In fact, school conditions show the need for innovative 

strategies to improve student motivation and learning outcomes. Therefore, this study was conducted 

to analyze the influence of the use of interactive multimedia in mathematics learning on the motivation 

and learning outcomes of grade V students of SD Negeri Magelang 7. 

 

RESEARCH METHODS 

The research method explains the approach and procedure used in this study. This section 

contains the research design, subjects or participants, instruments used, data collection procedures and 

data analysis techniques applied. 

 

Research Design 

This study uses an experimental method with a one-group pretest-posttest design. This design 

was chosen because it is suitable for determining the effect of treatment on the same group. Through 

this design, it can be known to what extent the treatment in the form of the use of interactive multimedia 

affects learning motivation and student learning outcomes. The research was carried out at SD Negeri 

Magelang 7 in the even semester of the 2024/2025 school year. 

 

Research Sample 

The subjects of the study were all grade V students of SD Negeri Magelang 7 with a total of 27 

students. The sampling technique uses saturated sampling, namely all members of the population are 

used as research samples because the number is relatively small. In this way, the results of the study are 

expected to represent the actual conditions in the class without any reduction in the number of 

respondents.  

 

Collecting Data 

Data collection was carried out in two stages, namely before treatment (pre-test) and after 

treatment (post-test). Learning motivation data was obtained through a questionnaire containing 30 

statements with a Likert scale, including aspects of willingness to learn, motivation for needs, ideals, 

awards, interesting activities, and learning environment. The learning outcome data is obtained through 

a multiple-choice test designed to measure students' understanding of mathematical concepts.  

Before being used, both instruments have gone through a content validity test by experts (expert 

judgment) and a reliability test using Cronbach's Alpha formula. Instruments that have been declared 

valid and reliable are then given to students. The pre-test is conducted to obtain an overview of the 

initial condition of student motivation and learning outcomes. Furthermore, students were given 

treatment in the form of learning with interactive multimedia based on powerpoint. After the treatment 

is completed, students are given a post-test with the same instrument to measure the same changes to 

measure changes in learning motivation and learning outcomes. 
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Data Analysis 

The data obtained was analyzed through two stages. First, descriptive analysis is used to 

calculate the average score, percentage, and distribution of motivation scores and student learning 

outcomes. The results of the analysis were used to provide an overview of motivational conditions and 

learning outcomes before and after treatment.  

Both inferential analyses were carried out using the paired sample t-test. This test aims to find 

out whether there is a significant difference between the results of the pre-test and post-test in both 

motivation and student learning outcomes. The test was carried out with the help of SPSS software 

version 25 at a significant level of 0.05. If the significance value is less than 0.05, it can be concluded 

that the use of interactive multimedia has a significant effect on student motivation and learning 

outcomes.  

 

RESULTS 

This section presents the results of research on the effect of the use of interactive multimedia 

in mathematics learning on the motivation and learning outcomes of grade V students of SD Negeri 

Magelang 7. The data analyzed included the results of the learning motivation questionnaire and 

learning outcome tests both in the pretest and posttest stages. In addition, an inferential test was carried 

out using a paired sample t-test to determine the significance of the difference between before and after 

treatment. 

 

Learning Motivation  

A descriptive analysis of student learning motivation can be seen in Table 1. Based on Table 1, 

it is known that students' learning motivation has increased after being treated with interactive 

multimedia learning. The average learning motivation score increased from 71.19 during the pre-test to 

77.85 in the post-test. The lowest also increased from 63 to 68. Meanwhile, the highest score increased 

from 77 to 84. This shows that the use of interactive multimedia can encourage students to be more 

motivated in participating in mathematics learning. 

 
Table 1. Descriptive Statistic of Students' Motivation 

Variabel  N Min Max Mean 

Pre-test  27 63 77 71,19 

Post-test  27 68 84 77,85 

 

Learning Outcomes  

Descriptive analysis of student learning outcomes is shown in Table 2. From Table 2, student 

learning outcomes have also improved. The average pre-test score of 56.26 increased to 71.85 in the 

post-test. The lowest value that was originally 44 increased to 59 and the high value that was previously 

67 increased to 85. This confirms that interactive multimedia not only affects motivation but also 

improves students' understanding of the material. 

 

Table 2. Descriptive Statistic of Students' Learning Outcomes 

Variabel  N Min Max Mean 

Pre-test  27 44 67 56,25 

Post-test  27 59 85 71,85 

 

Paired Sample t-test results  

Paired sample t-test to ensure increased motivation and learning outcomes. The results can be 

seen in Table 3. Table 3 shows that both motivation and student learning outcomes have a significance 

value of 0.000 (<0.05). Thus, there is a significant difference between pre-test and post-test scores both 

in motivation and student learning outcomes. This means that the use of interactive multimedia has a 

significant effect on increasing the motivation and learning outcomes of mathematics students in grade 

V. 
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Table 3. Paired Sample T-Test Results 

  T Df Sig. (2-tailed) 

Pair 1 Pre-test – Post-test (Learning Motivation) -9.665 27 .000 

Pair 1 Pre-test – Post-test (Learning Outcomes) -10.630 27 .000 

 

Overall, the results of this study prove that learning with interactive multimedia based on 

powerpoint is able to create a more interesting learning atmosphere to increase student involvement in 

learning while improving academic achievement. The results of the comparison of the average pretest 

and posttest scores, both motivation and student learning outcomes, are shown in figure 1.  

 

 
Figure 1. Comparison of Average Pre-test and Post-test of Students’ Motivation and Learning Outcomes 

 

There was a clear increase, namely learning motivation increased from 71.19 to 77.85, while 

learning outcomes increased from 56.25 to 71.85. The improvement of both shows that the use of 

interactive multimedia in mathematics learning can have a positive impact on students' affective and 

cognitive aspects.  

These findings not only provide empirical evidence on the effectiveness of interactive 

multimedia but also serve as an important basis for further analysis in the discussion. In the next section, 

these results will be linked to relevant theories as well as previous researchers to strengthen 

understanding of the contribution of interactive multimedia to improving student motivation and 

learning outcomes. 

 

DISCUSSION 

The results showed that students' motivation to learn increased after participating in learning 

with interactive multimedia. The average motivation score increased from 71.19 in the pretest to 77.85 

in the posttest. This increase shows that the use of interesting learning media can foster students' interest 

and involvement in learning mathematics. This is in line with Mustika R (2021)  which states that 

motivation is an important driving factor in learning activities. Without motivation, students will not 

have the energy and drive to achieve optimal achievement (Emda, 2017). 

In line with  the Cognitive Theory of Multimedia Learning in Mayer (2024) that multimedia-

based learning is designed according to the work of the human brain so that it can improve the quality 

of the thinking process and learning outcomes. According to  Rodríguez et al. (2017), interactive 

multimedia can optimize the learning process through a combination of text, images, audio, and 

animations to make it easier for students to understand the material and improve their collaboration 

skills. This is also supported by So et al. (2019) who found that digital multimedia is able to create a 

more meaningful and interactive learning experience, especially in learning that requires conceptual 

visualization. In line with Olsson et al. (2015) that learning improvement can be achieved through the 

use of interesting and varied learning media. Meanwhile, learning outcomes reflect the level of 

achievement of students after participating in the learning process. 
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In addition to motivation, the results of the study also showed an increase in students' 

mathematics learning outcomes. The average pre-test score of 56.26 increased to 71.85 in the post-test. 

This improvement shows that interactive multimedia not only encourages motivation but also helps 

students achieve a better understanding of concepts. Nurmawati et al. (2020) emphasizing that learning 

media functions to clarify the presentation of messages and information so that the learning process 

becomes more effective and learning outcomes increase. Rahman et al. (2024) found that interaction-

based media can improve students' understanding through more active learning. This is in line with 

Chiu and Churchill (2015) that the use of interactive learning technology can increase the effectiveness 

of the learning process and help students understand concepts more deeply through interesting 

visualizations. 

The findings of this study are reinforced by Depita (2024) which shows that the use of 

computer-based interactive media can increase student engagement as well as student learning 

outcomes. Similar findings were also reported by Deliany et al. (2019) and  Ali et al. (2025)  which 

confirms that interactive multimedia-based learning can foster interest in learning and significantly 

improve academic achievement. Thus, the results of this study confirm that interactive multimedia plays 

an important role in improving the quality of mathematics learning in elementary schools both in terms 

of motivation and academic achievement (Hoerunnisa et al., 2019; Nurmawati et al., 2020). 

However, this study has some limitations. First, the study was only conducted in one class with 

a limited number of samples, so the results could not be generalized widely. Second, the time to 

implement the research is relatively short, so it has not been able to describe the long-term impact of 

the use of interactive multimedia. Therefore, further research is recommended to involve a larger sample 

and use a more robust experimental design, for example by involving a control group to reinforce the 

findings. Overall, these findings have important implications for elementary school teachers to utilize 

interactive multimedia as an alternative learning strategy. Through the presentation of more interesting 

and interactive materials, teachers can increase student engagement, motivate students, and help achieve 

optimal learning outcomes (Khotimah & Hidayat, 2022). 

 

CONCLUSION 

Based on the results of the study, it can be concluded that the use of interactive multimedia in 

mathematics learning has a positive effect on the motivation and learning outcomes of grade V students 

of SD Negeri Magelang 7. The average learning motivation score increased from 71.19 in the pre-test 

to 77.85 in the post-test, while the average learning outcome increased from 56.26 to 71.85. The results 

of the paired sample t-test showed a significance value of 0.000 (<0.05) so that there was a significant 

difference between the pretest and posttest scores. 

The increase in motivation and learning outcomes shows that interactive multimedia can create 

a more interesting learning process, encourage student involvement and make it easier to understand 

mathematical concepts. Thus, elementary school teachers are advised to utilize interactive multimedia 

as an alternative learning strategy to improve the quality of the learning process and outcomes. 

 

REFERENCES 

Ali, A., Dea Venica, S., Aini, W., & Faisal Hidayat, A. (2025). Efektivitas Media Pembelajaran 

Interaktif dalam Meningkatkan Minat dan Motivasi Belajar Siswa Sekolah Dasar. Journal of 

Information System and Education Development, 3(1), 1–6. 

https://doi.org/10.62386/jised.v3i1.115 

Ansya, Y. A., Alfianita, A., Syahkira, H. P., & Syahrial, S. (2023). Peran Evaluasi Pembelajaran pada 

Mata Pelajaran Matematika Kelas V Sekolah Dasar. Indiktika : Jurnal Inovasi Pendidikan 

Matematika, 6(2), 173–184. https://doi.org/10.31851/indiktika.v6i2.15030 

Chiu, T. K. F., & Churchill, D. (2015). Exploring the characteristics of an optimal design of digital 

materials for concept learning in mathematics: Multimedia learning and variation theory. 

Computers & Education, 82, 280–291. https://doi.org/10.1016/j.compedu.2014.12.001 

Deliany, N., Hidayat, A., & Nurhayati, Y. (2019). Penerapan Multimedia Interaktif untuk 

Meningkatkan Pemahaman Konsep IPA Peserta Didik di Sekolah Dasar. EDUCARE, 90–97. 

https://doi.org/10.36555/educare.v17i2.247 



Sarah Rachma Tushyfa, Khusnul Laely, Septiyati Purwandari, (2025). 

Journal of Educational and Pedagogical Research Vol. 1 No. 1 November 2025 

P-ISSN: xxxx-xxxx  E-ISSN : xxxx-xxxx 
 

50 
 

Depita, T. (2024). Pemanfaatan Teknologi Dalam Pembelajaran Aktif (Active Learning) Untuk 

Meningkatkan Interaksi dan Keterlibatan Siswa. Tarqiyatuna: Jurnal Pendidikan Agama Islam 

dan Madrasah Ibtidaiyah, 3(1), 55–64. https://doi.org/10.36769/tarqiyatuna.v3i1.516 

Emda, A. (2017). KEDUDUKAN MOTIVASI BELAJAR SISWA DALAM PEMBELAJARAN. 

Lantanida Journal, 5(2), 172–182. https://doi.org/10.22373/lj.v5i2.2838 

Ferdy Fahrurrazi & Sri Setia Putra Jayawardaya. (2024). Meningkatkan Motivasi Belajar Siswa SD 

Melalui Metode Pembelajaran Interaktif. Semantik : Jurnal Riset Ilmu Pendidikan, Bahasa dan 

Budaya, 2(3), 101–110. https://doi.org/10.61132/semantik.v2i3.776 

Hakim, A. R., & Windayana, H. (2016). Pengaruh Penggunaan Multimedia Interaktif Dalam 

Pembelajaran Matematika Untuk Meningkatkan Hasil Belajar Siswa SD. EduHumaniora | Jurnal 

Pendidikan Dasar Kampus Cibiru, 4(2). https://doi.org/10.17509/eh.v4i2.2827 

Hanaris, F. (2023). PERAN GURU DALAM MENINGKATKAN MOTIVASI BELAJAR SISWA: 

STRATEGI DAN PENDEKATAN YANG EFEKTIF. Jurnal Kajian Pendidikan dan Psikologi, 

1(1), 1–11. https://doi.org/10.61397/jkpp.v1i1.9 

Hoerunnisa, A., Suryani, N., & Efendi, A. (2019). THE EFFECTIVENESS OF THE USE OF E-

LEARNING IN MULTIMEDIA CLASSES TO IMPROVE VOCATIONAL STUDENTS’ 

LEARNING ACHIEVEMENT AND MOTIVATION. Kwangsan: Jurnal Teknologi Pendidikan, 

7(2), 123. https://doi.org/10.31800/jtp.kw.v7n2.p123--137 

Khotimah, H., & Hidayat, N. (2022). Interactive Digital Comic Teaching Materials to Increase Student 

Engagement and Learning Outcomes. International Journal of Elementary Education, 6(2), 245–

258. https://doi.org/10.23887/ijee.v6i2.46038 

Mayer, R. E. (2024). The Past, Present, and Future of the Cognitive Theory of Multimedia Learning. 

Educational Psychology Review, 36(1), 8. https://doi.org/10.1007/s10648-023-09842-1 

Mohammad Awad AlAfnan. (2025). Enhancing educational outcomes using AlAfnan taxonomy: 

Integrating cognitive, affective, and psychomotor domains. International Journal of Evaluation 

and Research in Education (IJERE). https://doi.org/DOI:%252010.11591/ijere.v14i3.33147 

Mustika R. (2021). Inovasi Media Pembelajaran Untuk Meningkatkan Motivasi Belajar Siswa Sekolah 

Dasar. Alfabeta. 

Nahdi, D. S. (2019). Keterampilan Matematika di Abad 21. Jurnal Cakrawala Pendas, 5(2), 456195. 

https://doi.org/10.31949/jcp.v5i2.1386 

Nurmawati, N., Masduki, L. R., Prayitno, E., & Dartani, M. Y. R. (2020). THE IMPLEMENTATION 

OF INTERACTIVE MULTIMEDIA IN IMPROVING MATHEMATICS LEARNING 

OUTCOMES. ETERNAL (English Teaching Journal), 11(2). 

https://doi.org/10.26877/eternal.v11i2.7567 

Oktaviani, R., Fatimah, A. T., & Nuraida, I. (2022). ANALISIS KEMAMPUAN LITERASI 

MATEMATIS SISWA SMP DALAM PENYELESAIAN SOAL MATEMATIKA BERBASIS 

CERITA. J-KIP (Jurnal Keguruan dan Ilmu Pendidikan), 3(2), 433. https://doi.org/10.25157/j-

kip.v3i2.6698 

Olsson, M., Mozelius, P., & Collin, J. (2015). Visualisation and Gamification of e‑Learning and 

Programming Education. Electronic Journal of E-Learning, 13(6), pp452‑465-pp452‑465. 

Rahman, H., Faisal, M., & Syamsuddin, A. F. (2024). Meningkatkan Motivasi Belajar Peserta Didik 

Melalui Model Pembelajaran Problem Based Learning Berbantuan Multimedia Interaktif. Jurnal 

Pendidikan Dasar dan Keguruan, 9(1), 12–24. https://doi.org/10.47435/jpdk.v9i1.2778 

Ramlah, R., Riana, N., & Abadi, A. P. (2022). Fun Math Learning For Elementary School Students 

Through Interactive Puzzle Media. SJME (Supremum Journal of Mathematics Education), 6(1), 



Sarah Rachma Tushyfa, Khusnul Laely, Septiyati Purwandari, (2025). 

Journal of Educational and Pedagogical Research Vol. 1 No. 1 November 2025 

P-ISSN: xxxx-xxxx  E-ISSN : xxxx-xxxx 
 

51 
 

25–34. https://doi.org/10.35706/sjme.v6i1.5775 

Rodríguez, A. I., Riaza, B. G., & Gómez, M. C. S. (2017). Collaborative learning and mobile devices: 

An educational experience in Primary Education. Computers in Human Behavior, 72, 664–677. 

https://doi.org/10.1016/j.chb.2016.07.019 

Setianawati, L., Naqiyah, N., & Nursalim, M. (2023). Analisis Transformasi Kemandirian Belajar 

melalui Media Digital Interaktif. https://doi.org/10.51192/cons.v5i1.1955 

So, W. W. M., Chen, Y., & Wan, Z. H. (2019). Multimedia e-Learning and Self-Regulated Science 

Learning: A Study of Primary School Learners’ Experiences and Perceptions. Journal of Science 

Education and Technology, 28(5), 508–522. https://doi.org/10.1007/s10956-019-09782-y 

Sufa, M. R. W. (2023). Pengembangan media pembelajaran PowerPoint interaktif untuk meningkatkan 

motivasi belajar siswa Kelas III pada pembelajaran tematik di SD Plus Al-Kautsar Kota Malang 

[Undergraduate, Universitas Islam Negeri Maulana Malik Ibrahim]. http://etheses.uin-

malang.ac.id/54772/ 

Susilo, B. E., Agoestanto, A., Masrukan, M., Kurniasih, A. W., & Sutarto, H. (2024). 

PEMBERDAYAAN KREATIVITAS GURU SMP DALAM PEMANFAATAN MEDIA 

INTERAKTIF DAN ASESMEN PADA PEMBELAJARAN BERDIFERENSIASI. Jurnal 

Pendidikan Dan Pengabdian Masyarakat, 7(4), 254–261. 

https://doi.org/10.29303/jppm.v7i4.7881 

Vercellotti, M. L. (2018). Do interactive learning spaces increase student achievement? A comparison 

of classroom context. Active Learning in Higher Education, 19(3), 197–210. 

https://doi.org/10.1177/1469787417735606 

 


