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Abstract: The purpose of this study was to determine the self-efficacy profile
of Class XI IPA on colloidal material. This research is a descriptive type with
a quantitative approach. The data analysis technique in this research is
descriptive data analysis. Descriptive analysis was carried out on student self-
efficacy questionnaire data after applying the project-based learning model so
that the ideal average (Mi) and ideal standard deviation (Sdi) on self-efficacy
data. This research was conducted at SMAN 2 South Bengkulu. This research
was conducted in the even semester from May to June 2023. The research
sample was the entire XI MIPA class of SMA Negeri 2 Bengkulu Selatan which
amounted to 131 students. The results of this study indicate that the self-
efficacy profile of students in PjBL is dominated by the high and medium
categories with a percentage of 31% each. The self-efficacy of students in
the PjBL model is dominated by the strength aspect of 41.42%, then the
level aspect of 33.33%, and the generality aspect of 25.25%. The
indicator of self-efficacy that has the highest score is the belief in being
able to solve chemical problems/tasks in various levels of difficulty of
628.
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Introduction

Education has an important role in educating the
nation's life. Education is an effort to create an
atmosphere and effective learning process. Learning is a
conscious effort made by individuals in changing their
behavior both through experience and practice which
involves cognitive, affective and psychomotor aspects to
obtain certain goals (Ihsana, 20717). Learning is a
complex process that occurs throughout life in all
individuals. The learning process is the main activity in
leading students to have the expected abilities and skills.
The learning process can change the intellectual,
attitudinal (skills) and emotional aspects (Maisaroh et
al., 2012). The affective aspects of students need to be
considered, one of the affective aspects is the self-
efficacy of students.

An individual's assessment of his or her ability to
perform certain tasks is called self-efficacy. Self-efficacy
is an individual's belief in their ability to perform tasks
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with a certain level of proficiency. Self-efficacy is the
main determinant in measuring learners' confidence.
Varon (2015) states that self-efficacy and other cognitive
factors are critical to students' vocational and
educational ~ behaviors considering careers in
engineering and science. The dimensions of self-efficacy
in each individual consist of three components, namely:
level of magnitude, level of strength and level of
generality (Handayani et al., 2019). Self-efficacy is a
person's belief to complete tasks that can affect problem
solving and cognition. One's ability to regulate one's
own behavior to gain experience. A person who has high
self-efficacy is more likely to attempt difficult tasks than
someone with low self-efficacy (Ramnarain et al., 2018).
High self-efficacy of learners makes learners able to face
problems, easy to solve tasks or problems, and failure to
solve problems is considered a result of a lack of effort
made. Learners who have low self-efficacy are more
likely to give up facing problems that occur and failure
to solve problems is considered a result of a lack of
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ability possessed by learners (Subaidi, 2016). Self-
efficacy can encourage students' involvement in
learning activities, students have higher motivation in
learning, so that their learning achievement increases.
The self-efficacy in question is self-efficacy in chemistry
subjects.

Chemistry is part of science. Chemistry is one of the
branches of science related to substances that include
composition, properties, structure, changes, dynamics
and energy of substances (Chang, 2010). Chemistry is a
field of science that is closely related to everyday life.
There are many materials in chemistry lessons in high
school (SMA), one of which is colloidal material.
Colloidal material is a class XI high school chemistry
learning material. Colloidal material often uses an
inappropriate learning model that makes students feel
distant and difficult to understand. Based on the
assessment of students' self-efficacy in PISA 2015, it was
found that the self-efficacy of students in Indonesia was
still below the average of other countries (OECD, 2016).
Based on these problems, it is currently important to
streamline the chemistry learning process to improve
student self-efficacy. The learning process can be
effective by using a learning model that is tailored to the
material being taught. One of the learning models that
can help students interact in investigations to solve
problems is project-based learning (PjBL).

PjBL according to contemporary sources is student-
centered and directed learning from students' personal
experiences and activities (Steenhuis et al., 2018). PjBL is
the acquisition of knowledge and skills through real-
world application, personal experience, collaboration,
and authentic assessment (Graaff et al., 2003; Thomas,
2000). Project-based learning (PjBL) models usually
emphasize long-term, learner-centered activities and are
integrated with real-world issues (Ngalimun, 2012).
Project-based learning (PjBL) is stated as a learning
model based on constructivistic theory. The main
purpose of constructive learning is to increase learner
engagement, support learner motivation, and
independent learning in learning subject matter
(Nainggolan et al., 2020). The learning process using the
PjBL model encourages students to be active in
discussions and work on projects (Dari et al., 2021). The
PJBL model can create a more enjoyable learning
atmosphere and develop students' problem solving
skills (Bas, 2011). The PjBL model has the advantage that
students are given the freedom to plan learning
activities, carry out projects in groups, and present them
to other students (Angelyn et al., 2021). The teacher acts
as a facilitator, that is, the teacher only supervises
students during learning activities (Bell, 2010; Pasaribu
et al., 2020). The purpose of project-based learning is for
students able to design and make a product with high
creativity (Sukmana et al, 2021). Learners learn
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independently without depending on their lecturers,
they can better understand the material by associating
with their real life (Requies et al., 2018), so that it can
increase learning motivation because learners can
consider their knowledge more meaningful, relevant
and useful to be applied in solving problems faced in
everyday life (Santyasa et al, 2020). Based on the
background of the problem, this study aims to describe
the self-efficacy profile of students based on a self-
efficacy questionnaire on colloid material in class XI
MIPA at SMA Negeri 2 Bengkulu Selatan.

Method

This research is a descriptive type with a
quantitative approach. This research was conducted at
SMAN 2 South Bengkulu. This research was conducted
in the even semester from May to June 2023. The
research sample was the entire XI MIPA class of SMA
Negeri 2 Bengkulu Selatan which amounted to 131
students.

The data analysis technique in this research is
descriptive data analysis. Descriptive analysis was
carried out on student self-efficacy questionnaire data
after applying the project-based learning model so that
the ideal average (Mi) and ideal standard deviation (Sdi)
on self-efficacy data:

Xi=1/2 (ideal maximum score + ideal minimum score)
Sbi =1/6 (ideal maximum score-ideal minimum score)

The data was converted into five categories to make
it easier to describe the profile of self-efficacy of students
presented in the following table (Widoyoko, 2009).

Table 1. Categorization of Students' Self-Efficacy

Interval Interpretation
X > (Xi + 1.80Sbi) Very high
(Xi + 0.60Sbi) < X < (Xi + 1.80Sbi) High
(Xi - 0.60Sbi) < X < (Xi + 0.60Sbi) Medium
(Xi - 1.80Sbi) < X < (Xi - 0.60Sbi) Low
X < (Xi - 1.80Sbi) Very low

Result and Discussion

The analysis of the self-efficacy profile aims to
analyze the level of achievement of students' self-
efficacy in the application of the PjBL model. Analysis of
the students' self-efficacy profile is reviewed from the
results of the students' self-efficacy questionnaire. The
level of achievement of students' self-efficacy can be seen
in the Figure 1.

The description of the picture above is that point a
is low, point b is medium, point c is high, and point d is
very high. Students' self-efficacy profile is analyzed from
the results of students' self-efficacy scores. Self-efficacy
data is obtained from a questionnaire instrument filled
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out by students after a series of learning processes. Based
on the figure above, it is obtained that the level of
achievement of students' self-efficacy in the application
of the PjBL model consists of a high category of 31%, a
medium category of 31%, a low category of 17%, a very
high category of 15%, and a very low category of 6%. The
self-efficacy of students using PjBL is dominated by the
high and medium categories with a percentage of 31%

each.
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Figure 1. Achievement level of self-efficacy of learners
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The aspects of self-efficacy in this study are
generality, level, and strength. The generality aspect
contains 1 indicator, namely the belief in the ability to
deal with various situations with 3 statement items, the
level aspect contains 1 indicator, namely the belief in
being able to solve chemistry problems/tasks in various
levels of difficulty with 4 statement items, and the
strength aspect contains 2 indicators, namely confidence
in the effort and perseverance possessed and the
confidence of students in achieving success
(achievement) with 5 statement items. The total
statement items in the self-efficacy questionnaire are 12
statement items. The level of achievement of each aspect
of self-efficacy can be seen in Figure 2.
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Figure 2. Achievement level of self-efficacy aspects

The description of the picture above is that point a
is generality, point b is level, and point c is strength.
Figure 2 shows that the self-efficacy of students in the
PjBL model is dominated by the strength aspect of
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41.42%, then the level aspect of 33.33%, and the
generality aspect of 25.25%. The description of the level
of achievement of each aspect of self-efficacy can be seen
in Figure 3.
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Figure 3. Details of achievement levels of each aspect of self-
efficacy

The description of the picture above is that point a
is generality, point b is level, and point c is strength. The
description of the level of achievement of each aspect of
self-efficacy is that the generality aspect is dominated by
the high category (34%), followed by the medium
category (22%), the very high category (5%), the low
category (3%), and the very low category (1%). The level
aspect was dominated by the medium category (21%),
followed by the very high category (20%), high category
(17%), low category (6%), and very low category (1%).
The strength aspect is dominated by the medium
category (25%), then the high category (19%), very high
category (11%), low category (8%), and very low
category (2%). The total score of each indicator of
student self-efficacy can be seen Figure 4.
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Figure 4. Total score of each self-efficacy indicator

The description of the picture above is that point a
is confidence in ability to deal with various situations
classify, point b is confidence in being able to solve
chemistry problems/tasks in various levels of difficulty,
point c is confidence in the effort and perseverance
possessed, and point d is Learners' confidence in
achieving success (achievement). Based on Figure 4, the
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self-efficacy indicator that has the highest score is the
belief in being able to solve chemical problems/tasks in
various levels of difficulty of 628, the indicator of
confidence in the ability to deal with various situations
gets a score of 642, the indicator of confidence in the
effort and perseverance owned gets a score of 628, and
the indicator of students' confidence in achieving
success (achievement) gets a score of 420. This shows
that students have confidence in being able to solve
chemical problems/tasks in various levels of difficulty
that are higher than other indicators. This is in contrast
to students' confidence in achieving success
(achievement) which gets the lowest score. Pajares et al.
(1994) state that self-efficacy provides the basis for
motivation, acting well, and achieving in all areas of life.
One of the aspects that students must have in order to
solve a problem is students' confidence (self-efficacy) in
their abilities, especially about problem solving a
material can determine student success in problems
solving (Ulandari et al., 2019). Linnenbrink et al. (2003)
state that for meaningful learning and increasing self-
efficacy, students must be involved in the learning
process both cognitively and behaviorally.

In PjBL, students interact with each other to
exchange ideas about the project and the concepts or
theories they are using. The process of interaction
between fellow students and an environment that
supports students in the learning process is influential in
increasing student self-efficacy (Schunk et al., 2012). The
theoretical foundation of self-efficacy is in line with the
constructivism theory of PjBL (Rezvanifar et al., 2020).
Project-based learning allows students to discover
complex practices and complex problems on their own,
plan solutions, and conduct collaborative research and
solve problems (Lee et al, 2015). In project-based
learning, students solve challenging and authentic
problems by working with each other. Therefore,
project-based learning not only involves students just
applying their knowledge to their experiences, but also
allows students to work in teams to solve problems
(Solomon, 2003). Project-based learning provides a
positive impact contribution when using real media
(Seftiani et al., 2021). In the context of PjBL, learners are
expected to perform project tasks based on a given
project. PJBL is a learning model whose activities are
long-term by involving students in designing, making
and presenting products to overcome the problems
faced so that students can develop the ability to plan,
communicate, solve problems and make decisions
(Wafula et al., 2016). The use of the PjBL learning model
in the learning process is more memorable because it is
not just memorizing material, and students are more
enthusiastic in learning (Hamidah et al., 2021).
Therefore, learning activities using PjBL focus on
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important concepts, realistic projects, learner-centered
learning, constructive inquiry and producing products.

PjBL is an effective tool for students in improving
their self-efficacy. The results of this study are consistent
with previous studies that show that PjBL can directly
improve students' self-efficacy (Schaffer et al., 2012). The
PjBL learning model is effective because it encourages
students to collaborate and participate directly at
various stages of education in groups to complete
problem-solving projects (Fitri et al.,, 2018). Learning
activities with PjBL increase because PjBL requires
students to play an active role in learning. Increasing
students' learning activities has an impact on increasing
students' self-efficacy (Desnatalia, 2022). An active
learning process with high learner learning activity
provides optimal participation so that it makes learners
independent and improves their way of thinking.
Therefore, learner learning activities are an obligation
that must be carried out by students in learning activities
so that learning objectives can be achieved (Kompri,
2017).

A study conducted by Barak et al. (2005) on new
chemistry students found that the experimental group
learning with project-based methods far outperformed
the control group taught with traditional textbook
methods and chemistry problems. The project-based
group then engaged in projects and scored much higher
on their final exams due to their improved
understanding of chemical concepts, theories, and
molecular structures. Bilgin et al. (2015) found an
increase in self-efficacy of learners using project-based
learning compared to those who studied science with
traditional methods.

Conclusion

The self-efficacy profile of students in class XI of
SMAN 2 South Bengkulu who follow learning with
project-based learning models is dominated by high and
medium categories with a percentage of both of 31%.
The self-efficacy of students in the PjBL model is
dominated by the strength aspect of 41.42%. The
indicator of self-efficacy that has the highest score is the
belief in being able to solve chemical problems/tasks in
various levels of difficulty of 628.

Acknowledgments

Thank you to the teachers and students of SMAN 2 South
Bengkulu, SMAN 5 South Bengkulu who have assisted in this
research.

Author Contributions

Conceptualization; DGL.; validation, JI.; formal analysis, DGL.;
investigation, DGL.; data curation, DGL.; writing—original
draft preparation, DGL.; writing—review and editing, JI;

11039



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Supervisior; JL: visualization. All authors have read and
agreed to the published version of the manuscript.

Funding
This research was self-funded by the author.

Conflicts of Interest
The authors declare no conflict of interest regarding the
publication of this article.

References

Angelyn, C., Simatupang, H., & Sianipar, D. (2021).
Efektivitas Penerapan Model Project Based
Learning Pada Materi Sistem Sirkulasi Manusia
Terhadap Hasil Belajar Siswa SMA St. Maria
Tarutung. BEST Journal (Biology Education, Sains
and Technology), 4(2), 20-27.
https:/ /doi.org/10.30743 / best.v4i2.4023

Barak, M., & Dori, Y. ]. (2005). Enhancing undergraduate
students” chemistry understanding through
project-based learning in an IT environment.
Science Education, 89(1), 117-139.
https:/ /doi.org/10.1002/sce.20027

Bas, G. (2011). Investigating the effects of project-based
learning on students * academic achievement and
attitudes towards english lesson. The Online Journal
of New Horizon In Education, 1(4), 1-15. Retrieved
from
https:/ /www .tojned.net/journals/ tojned/ articles
/v01i04/v01i04-01.pdf

Bell, S. (2010). Project-Based Learning for the 21st
Century: Skills for the Future. The Clearing House: A
Journal of Educational Strategies, Issues and Ideas,
83(2), 39-43.
https:/ /doi.org/10.1080/00098650903505415

Bilgin, I., Karakuyu, Y., & Ay, Y. (2015). The Effects of
Project Based Learning on Undergraduate
Students’” Achievement and Self-Efficacy Beliefs
Towards Science Teaching. EURASIA Journal of
Mathematics, Science and Technology Education, 11(3),
469-477.
https:/ /doi.org/10.12973 / eurasia.2014.1015a

Chang, C. R. (2010). Chemistry. McGraw-Hill Education.

Dari, P. W., Hermansyah, H., & Selegi, S. F. (2021).
Efektivitas Model Pembelajaran Project Based
Learning Terhadap Hasil Belajar IPS Kelas IV.
Innovative: Journal Of Social Science Research, 2(1),
79-87.
https:/ /doi.org/10.31004/ innovative.v2i1.2845

Desnatalia, 1. (2022). Belajar Matematika untuk
Peningkatan Efikasi Diri Peserta Didik dengan
Model Pembelajaran Problem Based Learning.
Jurnal  Pendidikan Tambusai, 6(1), 2861-2868.
https:/ /doi.org/10.31004/jptam.v6i1.3327.

Fitri, H., Dasna, I. W., & Suharjo, S. (2018). Pengaruh

December 2024, Volume 10, Issue 12, 11036-11041

Model Project Based Learning (PjBL) Terhadap
Kemampuan Berpikir Tingkat Tinggi Ditinjau dari
Motivasi Berprestasi Siswa Kelas IV Sekolah Dasar.
Briliant: Jurnal Riset Dan Konseptual, 3(2), 201.
https:/ /doi.org/10.28926/ briliant.v3i2.187

Graaff, E. D., & Kolmos, A. (2003). Characteristics of
problem-based learning. The International Journal of
Engineering Education, 19(5), 657-662. Retrieved
from https:/ /www. ijee.ie/articles/Vol19-
5/1JEE1450.pdf

Hamidah, I., & Citra, S. Y. (2021). Efektivitas Model
Pembelajaran Project Based Learning (PjBL)
terhadap Minat dan Hasil Belajar Siswa.
BIOEDUSAINS:Jurnal Pendidikan Biologi Dan Sains,
4(2), 307-314.
https:/ /doi.org/10.31539/bioedusains.v4i2.2870

Handayani, M., & Louise, I. S. Y. (2019). Self-Efficacy of
Students Senior High School in Problem Based
Learning Model of Chemical Equilibrium Topic.
Journal of Physics: Conference Series, 1397(1).
https:/ /doi.org/10.1088/1742-
6596,/1397/1/012033

Ihsana, E. K. (20717). Belajar dan pembelajaran konsep dasar
metode dan aplikasi nilai-nilai spiritualitas dalam
proses pembelajaran. Pustaka Belajar.

Kompri, M. P. (2017). Belajar, faktor-faktor yang
mempengaruhinya. Yogyakarta: Media Akademi.

Lee, S. D., Kim, J. O,, Lee, J. H., Lee, K. W, Kong, I. Y.,
Lee, H. ], Kwak, J. E,, Kim, J. H, & Jung, S. A.
(2015). Meet project classes and curriculum: Happy
mentoring with engaging and communicating. Happy
Future.

Linnenbrink, E. A., & Pintrich, P. R. (2003). The Role Of
Self-Efficacy Beliefs Instudent Engagement And
Learning Intheclassroom. Reading & Writing
Quarterly, 19(2), 119-137.
https:/ /doi.org/10.1080/10573560308223

Maisaroh, & Rostrieningsih. (2012). Peningkatan Hasil
Belajar Siswa Dengan Menggunakan Metode
Pembelajaran Active Learning Tipe Quiz Team
Pada Mata Pelajaran Keterampilan Dasar
Komunikasi Di SMK Negeri 1 Bogor. Jurnal
Ekonomi ~ Dan  Pendidikan,  7(2), 157-172.
https:/ /doi.org/10.21831/jep.v7i2.571

Nainggolan, B., Hutabarat, W., Situmorang, M., &
Sitorus, M. (2020). Developing Innovative
Chemistry Laboratory Workbook Integrated with
Project-based Learning and Character-based
Chemistry. International Journal of Instruction, 13(3),
895-908. https:/ /doi.org/10.29333/1ji.2020.13359a

Ngalimun. (2012). Penelitian dan penilaian. Bandung:
Sinar Baru.

OECD. (2016). PISA 2015 Assessment and analytical
framework: Science, reading, mathematics and financial
literacy. Paris: OECD Publishing.

11040



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Pajares, F., & Miller, M. D. (1994). Role of Self-Efficacy
and Self-Concept Beliefs in Mathematical Problem
Solving: A Path Analysis. Journal of Educational
Psychology, 86(2), 193-203.
https:/ /doi.org/10.1037/0022-0663.86.2.193

Pasaribu, P. A. P., & Simatupang, H. (2020). Pengaruh
Model Pembelajaran Project Based Learning (PjBL)
Terhadap Hasil dan Aktivitas Belajar Siswa pada
Materi Pencemaran Lingkungan di Kelas X MIA
SMAN 6 Binjai TP 2018-2019. Jurnal Pembelajaran
Dan Matematika Sigma (JPMS), 6(1), 10-17.
https:/ /doi.org/10.36987/jpms.v6il.1655

Ramnarain, U., & Ramaila, S. (2018). The relationship
between chemistry self-efficacy of South African
first year university students and their academic
performance. Chemistry Education Research and
Practice, 19(1), 60-67.
https:/ /doi.org/10.1039/ C7RP00110]

Requies, J. M., Agirre, 1., Barrio, V. L., & Graells, M.
(2018). Evolution of project-based learning in small
groups in environmental engineering courses.
Journal of Technology and Science Education, 8(1), 45.
https:/ /doi.org/10.3926 /jotse.318

Rezvanifar, S. C.,, & Amini, R. (2020). Self-Efficacy
Versus Gender: Project-Based Active Learning
Techniques in Biomedical Engineering
Introductory Computer Programming Courses.
Journal of Biomechanical Engineering, 142(11).
https:/ /doi.org/10.1115/1.4047924

Santyasa, 1. W., Rapi, N. K., & Sara, . W. W. (2020).
Project Based Learning and  Academic
Procrastination of Students in Learning Physics.
International Journal of Instruction, 13(1), 489-508.
https:/ /doi.org/10.29333/1ji.2020.13132a

Schaffer, S. P., Chen, X., Zhu, X., & Oakes, W. C. (2012).
Self- Efficacy for Cross- Disciplinary Learning in

Project- Based Teams. Journal of Engineering
Education, 101(1), 82-94.
https:/ /doi.org/10.1002/j.2168-
9830.2012.tb00042.x

Schunk, D. H., Meece, J. R., & Pintrich, P. R. (2012).
Motivation in Education: Theory, Research, and
Applications. Pearson Higher Ed.

Seftiani, S., Zulyusri, Z., Arsih, F., & Lufri, L. (2021).
Meta-Analisis Pengaruh Model Pembelajaran
Project Based Learning Terhadap Kemampuan
Berpikir Kritis Peserta Didik Sma. Bioilmi: Jurnal
Pendidikan, 7(2), 110-119.
https:/ /doi.org/10.19109/bioilmi.v7i2.11517

Solomon, G. (2003). Project-based learning: A primer.
Technology and Learning, 23, 20-30. Retrieved from
https:/ /free.openeclass.org/modules/document/
file.php/ENG155/Projects  online/PBL-Primer-
www_techlearning_com.pdf

Steenhuis, H. J.,, & Rowland, L. (2018). Project-based

December 2024, Volume 10, Issue 12, 11036-11041

learning: How to approach, report, present, and learn
from course-long projects. New York: Business
Expert Press.

Subaidi, A. (2016). Self-Efficacy Siswa Dalam
Pemecahan Masalah Matematika. Y Igma, 1(2), 64-
68. https:/ /doi.org/10.53712/ sigma.v1i2.68

Sukmana, I. K., & Amalia, N. (2021). Pengaruh Model
Pembelajaran Project Based Learning terhadap
Peningkatan Motivasi Belajar dan Kerja Sama
Siswa dan Orang Tua di Era Pandemi. Edukatif:
Jurnal ~ Ilmu  Pendidikan,  3(5), 3163-3172.
https:/ /doi.org/10.31004/ edukatif.v3i5.1068

Thomas, J. W. (2000). A review of research on project-based
learning. Retrieved from
http:/ /www.bobpearlman.org/BestPractices/ PB
L_Research.pdf

Ulandari, L., Amry, Z. & Saragih, S. (2019).
Development of Learning Materials Based on
Realistic Mathematics Education Approach to
Improve Students” Mathematical Problem Solving
Ability and Self-Efficacy. International Electronic
Journal of Mathematics Education, 14(2), 375-383.
https:/ /doi.org/10.29333 /iejme /5721

Varon. (2015). Increasing k-5 students’ non-cognitive skills
through stem-integrated education. California State
University, = Northridge. = Retrieved  from
http:/ /hdl.handle.net/10211.3/159853.

Wafula, W. N., & Odhiambo, O. R. (2016). Project Based
Learning on Students” Performance in the Concept
of Classification of Organisms among Secondary
Schools in Kenya. Journal of Education and Practice,
7(16), 25-31. Retrieved from
http:/ /files.eric.ed.gov/fulltext/E]1105278.pdf

Widoyoko, E. P. (2009). Evaluasi program pembelajaran:
Panduan praktis bagi pendidik dan calon pendidik.
Yogyakarta: Pustaka Pelajar.

11041



