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Abstract: This study aimed to determine the application of the project-based learning model to self-efficacy and
student learning outcomes in the botany Phanerogamae course. The research method used in this study is the PTK
method or Classroom Action Research. The subjects in this study are students of the Biology Education study
program STKIP Al Amin Dompu, even in the semester 2022/2023. The instruments used in this study are lumbar
instruments of student self-efficacy and instruments of student learning outcomes. The analysis used in this study
is qualitative descriptive analysis. The results showed that applying the project-based learning model can improve
student learning outcomes and self-efficacy. The self-efficacy of students in the botany Phanerogamae course in
the pre-cycle was 49.12%; in the first cycle, it was 78.95%, and in the second cycle, it was 91.23%. Meanwhile,
student learning outcomes have also improved. In the pre-cycle, it was 47.37%, cycle | was 78.95%, and cycle Il

was 89.47%.
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INTRODUCTION

Botany Phanerogamae is one of the compulsory
courses in the Biology Education Study Program
curriculum of STKIP Al Amin Dompu. Botany
Phanerogamae is one of the botany courses that studies
seed or flowering plants. "Phanerogamae” is often a
synonym for seed or flowering plants. Phanerogamae
includes a group of plants that have seeds, which means
they have a process of sexual reproduction that
involves the formation of seeds. Phanerogamae Botany
course discusses various aspects of morphology,
anatomy, ecology, classification, and reproduction of
seed plants. In addition, the botany Phanerogamae
course will also teach about the diversity of seed plants
and their importance in the ecosystem.

The learning method of botany Phanerogamae
courses is carried out by integrating practicum
activities with theoretical studies. Students must carry
out practicum before participating in lecture activities,
and the reverse order is unjustified. It is based on the
assumption that scientific understanding is formed
through experience. Truth or error in lecture activities
will strengthen the student experience gained through
practical activities [1].

Learning in the Botany Phanerogamae course
has been different from what | expected from the
lecturer. The problem is that most students have not
been active during the learning process, and learning
outcomes in this course still need to be higher. It was
evidenced by the Midterm Exam scores from Biology
Education students who took botany Phanerogamae
courses in the 2022/2023 academic year; the even
semester still needs to be improved. The minimum
completeness criteria determined in the botany
Phanerogamae course is 70. The evaluation results of
19 students, students who met the minimum
completeness amounted to 9 people (47.37%), and the
number of incomplete students amounted to 10

(52.63%). It shows that student learning outcomes in
the botany Phanerogamae course in the midterm of the
2022/2023 academic year are still categorized as low.

Another thing that can also affect a person's
success is self-efficacy. Someone who believes that
they can do something that has the potential to change
events that occur in their environment will be more
likely to act and more likely to be successful than those
who have low self-efficacy[2]. The results of a survey
from PISA by the OECD [3] show that the average self-
efficacy index of Indonesian students is below the
average OECD index of -0.51 out of 0.04.

Based on the results of observations and
reflections carried out by self-efficacy and learning
outcomes of biology education students of STKIP Al
Amin Dompu are still relatively low; these problems
are influenced by several things, such as lecturers only
relying on PowerPoint media and not using other
media, the use of inappropriate learning methods for
teaching materials in the botany Phanerogamae course,
lack of interaction between fellow students and
lecturers and quite many students who Do not dare to
express opinions or ideas conveyed either to colleagues
or with lecturers during the learning process. In the
botany Phanerogamae course, students also need help
remembering many Latin names of plants that lecturers
often discuss and identifying plants; students find it
difficult to reveal the characteristics of very diverse
plants. From this, there is a need for innovation using a
fun learning model that can encourage students to
improve their learning outcomes. One of the learning
models that is suitable to be applied to botany
Phanerogamae courses is Project Based Learning[4].

The Project-based learning model is one of the
learning models that can stimulate students to be
actively involved in the learning process [5]. Project-
based learning is a systematic learning model involving
learners in learning knowledge and skills through a
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long and structured process of inquiry with authentic
and complex questions and carefully designed product
tasks [6][7]. Project-based learning has tremendous
potential to make learning experiences more engaging
and meaningful for learners. The model has been
proven to positively impact students, such as increasing
student achievement, mastery of student concepts,
student attitudes towards science, student activeness
following learning, and student learning ability [8-13].
In addition, project-based learning can produce
professional teachers [14-16].

Project-based learning has also begun to be
developed, not just ordinary project learning. Still, it
has begun to be integrated with technology such as
computers [17-18], and the results are better than
project-based learning that does not use technology. In
addition, the results of projects made by learners can
also serve as learner assessments [19]. Based on the
overall description above, the researcher is interested
in conducting research entitled "Application of the
Project-Based Learning Model in the Botany
Phanerogamae Course to Improve Self-efficacy and
Student Learning Outcomes at STKIP Al Amin
Dompu."

RESEARCH METHODS

The research method used in this study is the
PTK method or Classroom Action Research. The
design in this study used the PTK research design from
Kurt Lewin. Action research is a research activity in the
context of a classroom that is carried out to solve
learning problems faced by educators to improve the
quality and learning outcomes and try new things in
learning to improve the quality and learning outcomes
[20]. Kela action research here is carried out in as many
as two cycles, with each cycle consisting of four stages,
namely: (1) planning, (2) implementation, (3)
observations, and (4) reflection. The subjects in this
study are 19 students in the 2nd semester of Biology
Education STKIP Al Amin Dompu for the 2022/2023
academic year. The instruments used are self-efficacy
with Likert scales and student learning outcomes
instruments totaling 25 questions. The data analysis
technique used in this study is using descriptive
analysis. To analyze the data obtained in this study, use
the following formula:

Students' self-efficacy criteria are said to have
good self-efficacy if at least in the medium category
[12].
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1<X<2 :Verylow
2< X<3 :Low
3<X<4 :Medium
4<X<5 :High
X =5 : Very high

The results of the percentage of student self-
efficacy in further learning will be adjusted to the
criteria achieved in Table 1 [22][23].

Table 1. Classical criteria of student self-efficacy

Grade (%) Criteria for completeness of

self-efficacy

81-100 Very high
61-80 High
41-60 Medium
21-40 Low

0-20 Very low

number of students completed
x100%

% clasical =
% clasica a number of all students

The criteria for successful actions applied in this
study include two things that can be seen in Table 2.

Table 2. Action success criteria

No Aspects Action success criteria
1.  Student self-  Student activeness
efficacy reached a percentage of
> 81%, a very good
3. Student learning The  percentage  of
outcomes classical completeness

reached > 81% of all
students who achieved
the KKM of the Botany
Phanerogamae plant
course, which is 70

RESULTS AND DISCUSSION

The results show that the application of the
project-based learning model can improve self-efficacy
and learning outcomes of STKIP Al Amin Dompu
students in the Botany Phanerogamae course. More
details can be seen in the following table:

Table 3. Results of Student Self-Efficacy Percentage Analysis

- Pre Cycle Cycle 1 Cycle 2
Self-efficacy (%) Criteria (%) Criteria (%) Criteria
Academic 42.10 Medium 68.42 High 84.21 Very High
Social 52.63 Medium 89.47 Very High 94.74 Very High
Emotional 52.63 Medium 78.95 High 94.74 Very High
Average 49.12 Medium 78.95 High 91.23 Very High
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Based on the results of the analysis of the
percentage of self-efficacy of biology education
students in learning using a project-based learning
model, in the pre-cycle, the average self-efficacy of
students measured based on three components, namely
academic, social, and emotional, is still in the medium
category, which is 49.12%. From these results, in the
pre-cycle self-efficacy of biology education, students
have not met the completeness criteria. In cycle 1, it is
known that the average self-efficacy of students in
learning is 78.95% with high criteria but has not
reached the predetermined criteria, namely with an
average percentage of students in learning > 81% with
very high criteria, but when viewed from table 3 the
self-efficacy of students of STKIP Al Amin Dompu
biological education increased and met the criteria for
completeness in the social component, Where in the
social component, 89.47% of students meet the criteria.
In cycle 11, it can be known that the average percentage
of student self-efficacy in project-based learning is
91.23%, which means that it has met the criteria for an
average percentage of > 81% with very high criteria.
More details can be seen in the diagram below.
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Figure 1. Student self-efficacy diagram

From the picture above, the ability of self-
efficacy measured based on three indicators, namely
academic, social, and emotional students, before
implementing the project-based learning model is still
in the medium category. It is due to the ability of
students who still need to improve in learning focus and
self-motivation, making it more difficult to take tests
related to botany Phanerogamae learning material
appropriately. In cycle 1, the application of the learning
model saw an overall increase in all three indicators,
but what was very visible was an increase in social
indicators. In cycle 2, the three indicators measured
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have met classical completeness: academic, social, and
emotional indicators have exceeded 81%, with an
average of 91.23%. That way, applying the project-
based learning model can increase the self-efficacy of
STKIP Al Amin Dompu biology education students.

It is because the project-based learning model
allows students to build knowledge in a natural context,
where the main idea of project-based learning is to
provide opportunities for students to investigate
problems in the real world that will allow students to
gain new knowledge. It is in line with Serin and
Safithri, who stated that the project-based learning
model provides opportunities for students to explore
their abilities in critical thinking, problem-solving, and
independent work [24-25]. Then Pajarez & Kranzler
stated that self-efficacy provides a basis for motivating,
acting well, and achieving in all areas of life [26].

Table 4. Learning Outcomes Test Analysis Results

. Pre Cycle Cycle

Learning Outcomes Cycle 1 5
High score 84 96 100
Low score 44 64 64
Average 65.42 77.47 82.95
Number of students 9 15 17
completed
_Th_e number of students 10 4 2
is incomplete
% classical 4737 78.95 89.47

Based on the learning outcomes test in Table 4,
the average score of students in the pre-cycle was
65.42, with classical completeness of 47.37%. It proves
that classical completeness in the Botany
Phanerogamae course must still be added to KKM or
in the medium category. After applying the project-
based learning model in cycle 1, it can be seen that the
highest score achieved by students is 96, The lowest
score was 64. The average score from students
increased to 77.47, although when viewed from the
table of action success criteria, it still did not reach
classical completeness, which only reached 78.95%. In
cycle two, there was also a significant increase where
the percentage of classical completeness reached
89.47%, which means that it has met the classical
completeness criteria of > 81%. Thus, it can be stated
that applying the project-based learning model can
improve student learning outcomes in the botany
Phanerogamae course.

The botany Phanerogamae course is a course
combined with practicum. Where can students be
involved in a project so that it can trigger the
development of knowledge they have following what
they experience themselves? It is reinforced by the
statement of Widiantie, Setiawati, and Junaedi, who
suggest that Phanerogamae Botany practicum is
synonymous with a free inquiry where students
independently determine problem formulations and
hypotheses, determine variables to be studied, design
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experiments, analyze and interpret experimental data.
Students independently conduct investigations based
on existing problems following predetermined themes,
while lecturers only accompany and facilitate the
inquiry-based practicum process [27,35].

It is reinforced by research on the project-based
learning model, which suggests that applying it can
improve student learning outcomes and learning
activities [28-31]. In addition, in project-based
learning: 1) students are involved in doing
assignments; 2) participate in solving a problem; 3) ask
lecturers and other students about problems that have
not been understood; 4) participate in seeking
information for problem-solving; 5) carry out
discussions according to the direction of the lecturer;
6) be an assessment of his abilities; 7) willing to train
themselves to solve problems or similar problems; 8)
Trying to apply the knowledge gained in the problem-
solving process [32].

In learning the project-based learning model,
students will solve a hypothetical problem and produce
a product as proof so that it can improve student
activities and learning outcomes in the Botany
Phanerogamae course. It aligns with the research,
which states that the project-based learning model can
develop problem-solving skills in working on a project
that can produce appropriate results and provide broad
opportunities for students to choose topics, conduct
research, and complete certain projects [33,36]. The
result of other studies also stated that the project-based
learning model requires skills using the principle of
learning by doing or what is called learning by doing.
Based on the portfolio, student activities will show
what students have learned, how to ask questions,
analyze, synthesize, and overcome problems in new
ways [34]. In addition, it can also show how students
interact intellectually, emotionally, and socially with
fellow students and their lecturers.

CONCLUSION

The study's results show that applying the
project-based learning learning model can significantly
increase self-efficacy. Besides that, the project-based
learning model can improve students' learning
outcomes of the STKIP Al Amin Dompu biology
education study program in the Botany Phanerogamae
course. The project-based learning model in this study
provides opportunities for students to explore their
abilities in critical thinking, problem-solving, and
independent work. In addition, the project-based
learning learning model is learning that requires skills
using the principle of learning while doing or what is
called learning by doing. So, it can affect memory, self-
efficacy, and student learning outcomes.

REFERENCES

[1] Wiono, W. J. (2020, March). The Contribution of
Learning Journal in Botany Phanerogamae
Course. In International Conference on

(2]
(3]

[4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

ISSN 1907-1744 (Print)
ISSN 2460-1500 (Online)

Progressive Education (ICOPE 2019) (pp. 44-
47). Atlantis Press.

Feist, J., dan Feist, G. J. 2011. Teori Kepribadian
Edisi 7. Jakarta. Sa-lemba Humanika. 1- 316.
Organization For Economic Co-Operation And
Development. 2016. PISA 2015 : Results In
Focus. Creative Commons Atti-button Non-
Commercial Share Alike.

Tentia, I, & Anhar, A. (2019). Preliminary
Analysis of Problems Botanical Phanerogamae
Learning in the Departement of Biology
Education IAIN Kerinci.

Silberman, M. (2016). Teaching actively. In
Teaching and Learning at Business Schools (pp.
17-28). Routledge.

Kokotsaki, D., Menzies, V., & Wiggins, A.
(2016). Project-based learning: A review of the
literature. Improving schools, 19(3), 267-277.
Solomon, G. (2003). Project-based learning: A
primer. Technology and learning-Dayton-, 23(6),
20-20.

Pitiporntapin, S., & Kuhapensang, O. (2015).
Using project-based teaching for developing Thai
pre-service science teachers’ attitude towards
science. International Journal of Science
Educators and Teachers, 1(1), 10-18.
Kurniawati, I. D. (2021, November). Efektifitas
project based learning berbantuan video terhadap
kemampuan berpikir kreatif mahamahasiswa. In
Prosiding Seminar Nasional Teknologi Informasi
dan Komunikasi (SENATIK) (Vol. 4, No. 1, pp.
769-774).

Irfana, S., Attalina, S. N. C., & Widiyono, A.
(2022). Efektifitas Model Pembelajaran Project
Based Learning (PJBL) Dalam Meningkatkan
Minat Dan Hasil Belajar Mahasiswa Di Sekolah
Dasar. Journal of Professional Elementary
Education, 1(1), 56-64.

Priatna, N., Avip, B., & Sari, R. M. M. (2022).
Efektifitas Project Based Learning-STEM dan
Pemecahan Masalah Matematis Mahasiswa pada
Materi Trigonometri. SJIME (Supremum Journal
of Mathematics Education), 6(2), 151-161.
Insyasiska, D., Zubaidah, S., & Susilo, H. (2017).
Pengaruh project based learning terhadap
motivasi belajar, kreativitas, kemampuan berpikir
kritis, dan kemampuan kognitif mahasiswa pada
pembelajaran biologi. Jurnal pendidikan biologi,
7(1), 9-21.

Simbolon, R., & Koeswanti, H. D. (2020).
Comparison of Pbl (Project Based Learning)
models with Pbl (Problem-Based Learning)
models to determine student learning outcomes
and motivation. International Journal of
Elementary Education, 4(4), 519-529.

Yamin, Y., Permanasari, A., Redjeki, S., &
Sopandi, W. (2017, September). Application of
model project-based learning on integrated
science in water pollution. In Journal of Physics:

690



J. Pijar MIPA, Vol. 18 No. 5, September 2023: 687-691
DOI: 10.29303/jpm.v18i5.5479

Conference Series (Vol. 895, No. 1, p. 012153).
I0P Publishing.

[15] Eilks, I., & Markic, S. (2011). Effects of a long-
term participatory action research project on
science teachers’ professional development.
Eurasia Journal of Mathematics, Science and
Technology Education, 7(3), 149-160.

[16] Krajcik, J. S., & Blumenfeld, P. C. (2006).
Project-based learning (pp. 317-34). na.

[17] Kamau, C. G., & Mohamed, H. B. (2015).

Efficacy of monitoring and evaluation function in

achieving project success in Kenya: a conceptual

framework.

Bilgin, 1., 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).

Dunmade, 1. (2013). An assessment of students'

learning from term projects. Science Journal of

Education, 1(5), 97-103.

[20] Widayati, A. (2008). Penelitian tindakan kelas.
Jurnal pendidikan akuntansi indonesia, 6(1).

[21] Riduwan. 2010. Skala Pengukuran Variabel
Penelitian. Bandung: Alfabeta.

[22] Riduwan. (2013). Skala Pengukuran Variabel-
Variabel Penelitian (10th ed.). Alfabeta.

[23] Arikunto, S. (2013). Penelitian Tindakan Kelas.
Bumi Aksara.

[24] Serin, H. (2019). Project-based learning in

mathematics context. International Journal of

Social Sciences & Educational Studies, 5(3), 232-

236.

Safithri, R., Syaiful, S., & Huda, N. (2021).

Pengaruh penerapan problem based learning (pbl)

dan project based learning (pjbl) terhadap

kemampuan pemecahan masalah berdasarkan self
efficacy siswa. Jurnal Cendekia: Jurnal

Pendidikan Matematika, 5(1), 335-346.

Pajares, F., & Kranzler, J. (1995). Role of Self-

Efficacy and General Mental Ability in

Mathematical Problem-Solving: A Path Analysis.

Widiantie, R., Setiawati, I., & Junaedi, E. (2021,

March). Analysis of Integrated Science Process

Skills and Problem-Solving Abilities Through

Mini-Research Learning of Biology Students. In

UNISET 2020: Proceedings of the 1st

Universitas Kuningan International Conference

on Social Science, Environment and Technology,

UNISET 2020, 12 December 2020, Kuningan,

West Java, Indonesia (p. 225). European Alliance

for Innovation.

Attalina, S. N. C. (2020). Penerapan Model

Pembelajaran “Project Based Learning” Pada

Mata  Kuliah  Pembelajaran ~ Pendidikan

Kewarganegaraan Sekolah Dasar DI UNISNU

Jepara. Refleksi Edukatika: Jurnal Ilmiah

Kependidikan, 10(2), 267-274.

[18]

[19]

[25]

[26]

[27

[28]

ISSN 1907-1744 (Print)
ISSN 2460-1500 (Online)

[29] Sari, R. T., & Angreni, S. (2018). Penerapan
model pembelajaran project based learning
(PjBL) upaya peningkatan kreativitas mahasiswa.
Jurnal Varidika, 30(1), 79-83.

Made, A. M., Ambiyar, A., Riyanda, A. R,
Sagala, M. K., & Adi, N. H. (2022). Implementasi
Model Project Based Learning (PjBL) dalam
Upaya Meningkatkan Hasil Belajar Mahasiswa
Teknik Mesin. Edukatif: Jurnal IImu Pendidikan,
4(4), 5162-5169.

Sanusi, R., Aida, D. N., Saripudin, A., Wahidin,
D., & Hanafiah, H. (2023). Manajemen Model
Pembelajaran Project Based Learning dalam
Meningkatkan Kompetensi Mahasiswa. JIIP-
Jurnal lImiah llmu Pendidikan, 6(3), 1740-1746.
Rivai, A., & Sudjana, N. (2004). Dasar-Dasar
Proses Belajar Mengajar. Bandung: Sinar Baru
Algensindo.

Hairunisa, H., Hakim, A. R., & Nurjumiati, N.
(2019). Studi Pengaruh Model Pembelajaran
Berbasis Proyek (Project Based Learning)
Terhadap Kreativitas Mahasiswa Program Studi
PGSD Pada Mata Kuliah Konsep Dasar IPA.
Jurnal Pendidikan Mipa, 9(2), 93-96.

Zativalen, O., Irmaningrum, R. N., & Husna, A.
(2022). Pengaruh Model Pembelajaran Berbasis
Proyek (Project Based Learning) terhadap
Kreativitas Mahasiswa Program Studi PGSD
pada Mata Kuliah Sumber dan Media
Pembelajaran. Elementa: Jurnal Pendidikan
Guru Sekolah Dasar, 4(2).

Awaluddin, R., & Setiyadi, M. W. (2023).
Pengaruh  Metode Pembelajaran  Outdoor
Learning  Berbentuk Jelajah  Lingkungan
Terhadap Motivasi dan Hasil Belajar Siswa.
Jurnal Genta Mulia, 14(1).

Setiyadi, M. W., Awaluddin, R., Putra, M. S.,
Hidayah, J., & Suherman, S. (2023). Pengaruh
Strategi  Active Knowledge Sharing Dalam
Pembelajaran Terhadap Hasil Belajar Siswa
SMA. Justek: Jurnal Sains dan Teknologi, 6(2),
252-261.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

691



