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ABSTRACT

Students with good self-efficacy are generally able to overcome challenges in various aspects of life. This study aimed to
measure students’ self-efficacy in learning mathematics in the Mathematics Education Department of Malikussaleh
University during the 2024/2025 academic year. With technological support, PBL can be implemented more interactively
and flexibly, enabling students to access learning resources, engage in online discussions, and develop problem-solving
abilities independently. A qualitative research method was employed, with data collected through a questionnaire. The
subjects of this study were students enrolled in the Mathematics Education Department at Malikussaleh University. The
data analysis in this study was carried out through three stages: data reduction, data display, and conclusion drawing. A
total of 41 students participated in the study. The results showed that 6 students (15%) had high self-efficacy, 31 students
(75%) had moderate self-efficacy, and 4 students (10%) had low self-efficacy. The average self-efficacy score among
students was 76.47%. Based on these findings, students of the Mathematics Education Department at Malikussaleh
University can generally be categorized as having a moderate level of self-efficacy. Analysis of the questionnaire data
indicates that most students put significant effort into solving the problems assigned by lecturers, and some reported
never procrastinating on tasks. While some students disagreed with completing tasks only at the deadline, others
disagreed with the idea of never postponing tasks and stated that they preferred to work under deadline pressure.
Strengthening this psychological construct is crucial not only for deepening students' understanding of mathematical
concepts but also for improving their preparedness and effectiveness as future mathematics teachers.

Keywords: Self-Efficacy; Mathematics Problems; Problem-Based Learning; PBL; Mathematics Learning; Teaching
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1. INTRODUCTION

The rapid advancement of technology and the internet has had a profound impact on Generation Z. Generation Z refers to
the so-called “internet generation” or digital natives—children who have been familiar with and actively engaged in current
global developments since an early age. The internet has permeated various sectors, including health, defense and security,
and particularly education (Fachrul & Filo, 2022). The integration of the internet into the learning process has
fundamentally transformed it from traditional, pre—information and communication technology methods into more engaging
approaches that capture students’ attention (Anggraeny et al., 2020). The rapid growth of technology and internet
connectivity has significantly shaped Generation Z, who have grown up in a digital era where social media, mobile devices,
and online connectivity are integral parts of daily life (Muliana et al., 2021). The education system is thus expected to
develop learners who possess strong communication and collaboration skills, critical thinking abilities, creativity,
innovation, and problem-solving competencies.

The development of digital technology has brought major changes to education. Beyond cognitive aspects, students’
success in solving mathematical problems is also influenced by self-efficacy—defined as an individual’s belief in their ability
to confront and complete academic tasks. Self-efficacy refers to one’s belief in their capacity to plan and execute the actions
necessary to achieve specific goals (Bandura, 1997; Pajares, 1996). This belief is subjective and significantly affects
motivation, persistence, and achievement in academic tasks (Schunk, 1989; Zimmerman, 2000). According to Kleppang et
al. (2023), Ahmad (2025), and Kania et al. (2020), enhancing self-efficacy among adolescents is of great importance.
Improving students’ self-efficacy can help reduce anxiety in mathematics learning (Fatwana et al., 2024; Gusteti et al.,
2025).
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Gaol and Rosito (2023) describe self-efficacy as an individual’s ability to assess their own capabilities, encompassing self-
confidence, adaptability, cognitive capacity, intelligence, and the ability to perform under pressure. Sudwiarrum et al. (2021)
identify self-efficacy as a psychological factor that influences academic achievement. Similarly, Rohantizani et al. (2024)
assert that self-efficacy contributes to performance levels that ensure success in completing tasks. Students with high self-
efficacy tend to be more confident, more persistent in seeking solutions, and more capable of utilizing technology effectively
in the learning process. Self-efficacy has also been shown to significantly influence success in solving assigned problems and
tasks (Fadilah & Firdaus, 2024; Rachma et al., 2024).

One widely implemented innovation in education is Problem-Based Learning (PBL), a model that emphasizes real-world
problem-solving as the core of learning activities. PBL is deemed appropriate for achieving instructional goals and
addressing the urgency of learning needs (Ishlahul’Adiilah & Haryanti, 2023). The problem-based approach has been shown
to improve students’ skills in mathematics learning (Nasution & Suyanto, 2023). Problem-solving is a critical aspect of
school mathematics, serving as a means to develop precise, logical, critical, analytical, and creative reasoning. Agustina et
al. (2023) state that mathematical problem-solving skills enable students to make decisions, gather relevant information,
plan solutions, analyze information, and reflect on their results. With technological support, PBL can be implemented more
interactively and flexibly, enabling students to access learning resources, engage in online discussions, and develop problem-
solving abilities independently. PBL has been widely applied in mathematics education to help students enhance their
critical thinking and problem-solving skills (Jannah & Yasin, 2024).

PBL emphasizes learning through real-world problems that must be solved either individually or in groups. This model
is believed to enhance students’ self-efficacy by providing opportunities for active engagement in the learning process,
participation in discussions, and independent solution-finding (Wardhana et al., 2023). According to Rohantizani et al.
(2024), PBL is a learning model that helps teachers create a problem-centered learning environment, allowing students to
gain more authentic learning experiences. Tan (2021) describes PBL as an innovative approach that begins with the
presentation of contextual problems, encouraging students to actively learn in order to arrive at solutions.

In the digital era, various technology-based platforms, such as Google Forms have been widely used to measure students’
self-efficacy through online questionnaires, enabling faster, more efficient, and more accurate data collection. Google Forms
has become an essential tool in educational research, particularly for large-scale data collection unconstrained by time and
location (Diana, 2024). Its use in assessing students’ self-efficacy within PBL-based mathematics learning offers several
advantages, including ease of access, flexibility in responses, and streamlined data analysis. With automation features and
integration with Google Sheets, the collected data can be directly processed quantitatively to identify patterns in students’
self-efficacy in problem-based learning contexts. However, despite the widespread application of technology in education,
there remains a scarcity of research that specifically examines the relationship between PBL, students’ self-efficacy, and
the use of technology in data collection. Therefore, this study aims to analyze students’ self-efficacy in solving mathematical
problems through PBL, using a Google Forms based questionnaire as the primary data collection instrument. The findings
of this research are expected to provide valuable insights for educators and researchers in developing more effective,
technology-enhanced mathematics learning strategies, as well as in understanding how students’ self-efficacy can be shaped
by PBL within digital learning environments.

2. RESEARCH METHOD

This research is a type of descriptive study employing a qualitative approach. Qualitative research is characterized by the
use of descriptive data, typically in the form of written or spoken language, obtained from observed individuals or social
actors. It is intended to explain and analyze phenomena, events, social dynamics, attitudes, beliefs, and perceptions at the
individual or group level (Moleong, 2005). The present study focuses on assessing students’ self-efficacy in mathematics
learning. A survey method was employed, involving 41 students from the Mathematics Education Department at
Malikussaleh University. Data were collected using a questionnaire specifically designed to measure students’
mathematical self-efficacy.

The data analysis in this study was carried out through three stages: data reduction, data display, and conclusion
drawing. The data reduction phase involved selecting relevant data, focusing on key information, and coding and
categorizing participant responses (Andini et al., 2018). The questionnaire was developed based on indicators constructed
by the researcher and employed a Likert scale format. The Likert scale, widely used to assess attitudes and opinions,
presents statements accompanied by a range of response options, typically ranging from positive to negative. The rating
scale used for each item is detailed in Table 1. The self-efficacy scores obtained from the questionnaire were subsequently
categorized using Microsoft Excel, following the classification criteria presented in Table 2.
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Table 1. Scoring of Questionnaire Responses

Student Response Category Positive Score Negative Score
Strongly Agree (SA) 4 1
Agree (A) 3 2
Disagree (D) 2 3
Strongly Disagree (SD) 1 4

Source: Adapted from Sugiyono (2019).

Table 2. Self-Efficacy Category Classification

No. Interval Category
X< M — 18D Low

2 M — 1SD <x< M +1SD Moderate
M+ 1SD <X High

3. RESULTS AND DISCUSSION

The primary objective of this qualitative study is to assess the self-efficacy of prospective mathematics teacher students in
the context of mathematics learning. The research was conducted at Malikussaleh University, within the Mathematics
Education Department. Data were gathered through a questionnaire administered via Google Forms to a sample of 41
students.

Table 3. Students’ Self-Eficacy Levels

Number of

Score Interval Range Students Percentage Category

X< M — 15D X <55.83 4 10% Low
M — 1SD < X< M +1SD 55.83 <X <66.79 31 75% Moderate

M+ 1SD <X X>66.79 6 15% High

Based on the data presented in Table 3, it was found that 4 students (10%) demonstrated a low level of self-efficacy,
while 31 students (75%) exhibited a moderate level, and 6 students (15%) showed a high level of self-efficacy in learning
mathematics. These findings indicate that, overall, the self-efficacy level of students in the Mathematics Education
Department at Malikussaleh University for the 2024/2025 academic year falls within the moderate category. This conclusion
is substantiated by the fact that 756% of the participants, equivalent to 31 students, demonstrated a moderate level of self-

efficacy.
Table 4. Percentage and Categorization of Student Self-Efficacy by Indicator
No. Indicators Score Obtained Expected Total Score Percentage Category

Confidence in solving questions of various

1 R K o K 1009 1312 76.9% Moderate
difficulties and determining the solution

2 Belief in persistence when facing challenges 870 1148 75.78% Moderate
Belief in achieving goals and solving new

3 bl 635 820 77.44% Moderate
problems
Total Score 2514 3280 230.12% Moderate
Average 838 1093.3 76.47% Moderate

The following section presents the research findings on self-efficacy for each indicator. The first self-efficacy indicator
concerns students’ confidence in their ability to solve problems of varying levels of difficulty, as well as their belief in being
able to understand and determine appropriate problem-solving strategies. The questionnaire results yielded a score of 76.9%,
placing this indicator in the moderate category. Analysis of the questionnaire data shows that most students believe they
can confront and complete mathematics tasks. Almost all students reported feeling challenged when faced with difficult
mathematics problems. However, there were also students who expressed doubt or a lack of confidence when given
challenging mathematics tasks, primarily due to limited understanding and lower proficiency in mathematics. At times,
such students were also reluctant or unwilling to work on complex mathematics problems. This suggests that some students
have not yet fully developed confidence in their abilities and require guidance to enhance their skills in tackling difficult
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problems (Rahayu & Pratama, 2021). Nevertheless, students generally continued to make efforts to complete their work,
indicating a genuine commitment to accomplishing mathematics tasks in line with their perceived self-efficacy. These
findings are consistent with Tamba and Santi (2021), who state that belief in one’s own abilities is essential when confronted
with demanding tasks in order to achieve desired outcomes.

The second self-efficacy indicator relates to students’ belief in their perseverance when facing questions and academic
challenges, with questionnaire results showing a score of 75.78%, also within the moderate category. This aligns with the
findings of Arifah and Lestari (2023), who reported a learning self-efficacy score of 75%, also categorized as moderate.
Analysis of the data in this study indicates that most students sought clarification from peers or lecturers regarding material
they did not understand. The majority also did not give up easily before attempting to solve problems and find solutions.
However, some students still felt hesitant to ask questions when they struggled with certain material, while others admitted
to giving up before making any real effort to solve the problems. These findings suggest that students need stronger
emotional regulation and problem-solving strategies to avoid premature disengagement (Putra & Wijaya, 2023).

The third self-efficacy indicator concerns students’ belief in their ability to achieve learning goals in mathematics and to
solve problems they have never encountered before. This indicator obtained a score of 77.44%, also categorized as moderate.
Analysis of the questionnaire data indicates that most students put significant effort into solving the problems assigned by
lecturers, and some reported never procrastinating on tasks. While some students disagreed with completing tasks only at
the deadline, others disagreed with the idea of never postponing tasks and stated that they preferred to work under deadline
pressure. These findings align with the views of Rohantizani et al. (2024) and Yulita & Defrinal (2025), who emphasize that
self-efficacy is rooted in an individual’s belief in their own abilities.

4. CONCLUSION

The findings of the study indicate that 6 students (15%) exhibited a high level of self-efficacy, while the majority—31
students (75%) were classified as having a moderate level, and 6 students (10%) demonstrated low self-efficacy. The average
self-efficacy score across the cohort was 76.47%, placing the overall group in the moderate category. These results suggest
that students enrolled in the Mathematics Education Department at Malikussaleh University generally possess a moderate
degree of confidence in their academic abilities, particularly in mathematics-related tasks. However, this level of self-efficacy
remains below the ideal threshold for future educators. Given the strong correlation between self-efficacy and academic
performance, particularly in mathematics learning and instruction, it is essential to implement strategies that can enhance
students' self-efficacy. Strengthening this psychological construct is crucial not only for deepening students' understanding
of mathematical concepts but also for improving their preparedness and effectiveness as future mathematics teachers.

REFERENCES

Ahmad, G. (2025). Hubungan Sikap, Self Efficacy dan Sumber Informasi dengan Kesiapsiagaan Remaja dalam Menghadapi
Bencana Tsunami. Jurnal Ilmu Keseahatan Bhakti Husada: Health Sciences Journal, 16(01), 181-190.
https://doi.org/10.34305/jikbh.v16i101.1608

Andini, S., Fitriana, L., & Budiyono, B. (2018). Geometry in flipbook multimedia, a role of technology to improve
mathematics learning quality: the case in madiun, east java. Journal of Physics: Conference Series, 1008(1).
https://doi.org/10.1088/1742-6596/1008/1/012077

Anggraeny, D., Nurlaili, D. A., & Mufidah, R. A. (2020). Analisis Teknologi Pembelajaran dalam Pendidikan Selkolah Dasar.
Fondatia, 4(1), 150-157. https://doi.org/10.36088/fondatia.v4i1.467

Arifah, L., & Lestari, 1. (2023). Efikasi Diri Siswa dalam Pembelajaran Matematika daring selama Masa Pandemi. Jurnal
Pendidikan Matematika Dan Sains, 11(1), 43-53. https://doi.org/10.1234/jpms.v11i1.3456

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. W. H. Freeman and Company.

Diana, N. (2024). Students Perspective Toward the Implementation of Google Form as a Digital Learning Assesment Tool.
English Education and Applied Linguistics Journal (EEAL Jounal), 7(2), 85-93.
https:doi.org/10.31980/eeal.v7i2.1624

Fachrul, R., & Filo, L. T. (2022). Konflik Generasi Z di Bidang Pendidikan di Era Renovasi Industri 4.0 Tantangan dan
Solusinya. PARADIGMA: Jurnal Administrasi Publik, 1(2), 142—-155. https://doi.org/10.55100/paradigma.vli2.51

993



Rohantizani et al. Electronic Journal of Education, Social Economic and Technology, Vol. 6, No. 1, (2025), pp. 990-995

Fadilah, M. A., & Firdaus, V. (2024). The Relationship Between Workload, Locus of Control, and Self Efficacy With
Performance: A Study on Employees at PT Petrokopindo Cipta Selaras Factory. Electronik Journal of Education,
Social Economics and Technology, 5(1), 10-18. https://doi.org/10.33122/ejeset.v511.169

Fatwana, H., Azhari, B., & Elsayed, S. A. M. (2024). Construct Self-Efficacy to Combat Math Anxiety : A Systematic Review.
Journal of Educational Technology, Science and Mathematics, 1(1), 1-17.
https://doi.org/https://Journal.indoscholar.org/index.php/jetsem

Gaol, B. L., & Rosito, A. C. (2023). Hubungan Antara Efikasi Diri Dengan Penyesuaian Diri pada Mahasiswa Baru
Universitas HKBP Nommensen. Innovative: Journal Of Social Science Research, 3(5), 461-473.

Gusteti, M. U., Rahmalina, W., Azmi, K., Mulyati, A., Wulandari, S., Hayati, R., & Fajriah, N. A. (2025). Mengunakan
Potensi Self-Efficacy Melalui Analisis Literatur Dalam Pembelajaran Matematika. Dharmas Education Journal
(DE_Journal), 5(1), 168-179. https://doi.org/10.56667/dejournal.v5i1.1214

Ishlahul’Adiilah, I., & Haryanti, Y. D. (2023). Pengaruh Model Problem Based Learning Terhadap Kemampuan Berpikir
Kreatif Siswa pada Pembelajaran IPA. Papanda Journal of Mathematics and Science Research, 2(1), 49-56.
https://doi.org/10.56916/pjmsr.v2i1.306

Jannah, M., & Yasin, M. (2024). Pengembangan Keterampilan Berpikir Kritis dalam Pembelajaran Matematika di Era
Kurikulum Merdeka Abad 21. Echearch. Net.

Kania, E. S., Yaniawati, P., Firmansyah, E., & Indrawan, R. (2020). Peningkatan Kemampuan Pemecahan Masalah
Matematis Siswa Melalui Pendekatan Pembelajaran Berbasis Masalah dengan Geogebra. Pasundan Journal of
Mathematics Education Jurnal Pendidikan Matematika, 10(2), 65-81.

Kleppang, A. L., Steigen, A, M., & Finbraten, H. S. (2023). Explaining Variance in Self-Efficacy Among Adolescents, Social
Support, and Self-Efficacy. BM Public Health, 23(1), 1665. https://doi.org/10.1186/s12889-023-16603-w

Moleong, L. J. (2005). metodologi penelitian kualitatif. Bandung: Remaja Rosdakarya.

Nasution, K., & Suyanto, S. (2023). A Comparison of Student Mathematical Communication Ability Taught by Contextual
Teaching and Learning Versus Problem Based Learning. Jurnal Pendidikan Progresif, 13(2), 255-2617.
https://doi.org/10.23960/jpp.v13.12.202309

Pajares, D. H. (1996). Self-Efficacy Beliefs in Academic Setting. Review of Educational Research, 66(4), 543-578.
https://doi.org/10.3102/00346543066004543

Putra, A. M., & wijaya, H. (2023). Pengaruh Problem Based Learning Terhadap Efikasi Diri dan Kemampuan Pemecahan
Masalah Matematika Siswa. Jurnal Pendidikan Matematika Indonesia, 8(1), 12-21.
https://doi.org/10.23887/jpmi.v811.4567

Rachma, A. M., Hakim, L., & Surjanti, J. (2024). The Influence of Entrepreneur Education and Self Efficacy on Student
Entrepreneurial Behavior Trought Planned Behavior as an Intervening Variable. Electronik Journal of Education,
Social Economics and Technology, 5(1), 40—45. https://doi.org/10.33122/ejeset.v511.318

Rahayu, T., & Pratama, B. R. (2021). Efikasi Diri Siswa dalam Pembelajaran Matematika Berbasis Daring: Studi pada
Masa Pandemi Covid-19. Jurnal Matematika Dan Pembelajaran, 7(3), 98-106.
https://doi.org/10.31227/jpm.v4i11.6789

Rohantizani, R., Nuraina, N., Pasaribu, J. A. H., & Fatimah, F. (2024). Examining the Impact of Problem-Based Learning
on Students’ Problem Solving Ability and Self-Efficacy. International Journal of Religion, 5(12), 1379-1386.
https://doi.org/10.61707/86g8gz14

Schunck, D. H. (1989). Self-Efficacy and Achievement Behavior. Educational Psychology Review, 1(3), 173-208.
https://doi.org/10.1007/BF01320134

Sudwiarrum, D.A., Nuryana, Ratna, P. (2021). Pengaruh Self Efficacy terhadap Prestasi Belajar IPS Siswa Kelas VIII SMP.
Jurnal Edueksos, 10(2), 296.

Sugiyono. (2019). Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Jakarta: Gramedia

994



Rohantizani et al. Electronic Journal of Education, Social Economic and Technology, Vol. 6, No. 1, (2025), pp. 990-995

Tamba, J. J., & Santi, E. (2021). Efikasi Diri dengan Stres Akademik Siswa SMA Selama Pembelajaran Daring Masa
Pandemi COVID-19. Seminar Nasional “Memperkuat Kontribusi Kesehatan Mental Dalam Penyelesaian Pandemi
Covid-19. Tinjauan Multidisipliner, 136—142. http://conference.um.ac.id/index.php/psi/article/download/1135/575

Tan, O. S. (2021). Problem-Based Learning Innovation: Using Problem to Power Learning in the 21st Century. In Gale
Cengage Learning.

Wardhana, I. P. B. W., Suarni, N. K., & Putrayasa, 1. B. (2023). Pengaruh Model Poblem Based Learning Berbantuan Cabri
3D Terhadap Kemampuan Pemecahan Masalah Matematika dan Self Efficacy Siswa Sekolah Dasar. PENDASI
Jurnal Pendidikan Dasar Indonesia, 7(2), 275—283. https://doi.org/10.23887/jurnal_pendas.v7i2.2488

Yulita, R., & Defrinal, D. (2025). Peranan Self-Efficacy dalam Meningkatkan Minat Belajar. Journal of Learning and
Teaching, 9—-15. https://doi.org/10.70692/p1a0zq35

Zimmerman, B. J. (2000). Self-Efficacy: A Essential Motive to Learn. Contemporary Educational Psychology, 25(1), 82-91.
https://doi.org/10.1006/ceps.1999.1016

995



