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Abstract

The independence of student learning is a crucial factor in determining the success
of students' educational journey. However, it is evident that many students still need
to develop greater independence in their learning process. This research aims to
assess the effectiveness of the project-based learning (PjBL) model in enhancing
student learning independence (SLI). The study follows a quantitative research
approach, employing a quasi-experimental method. The research design utilized a
pretest-posttest group design. The participants in this study were students from year
seven, specifically class B and D of LHI Islamic Junior High School during the first
semester of the academic year 2022/2023. The selection process involved the use
of the classroom random sampling technique. The findings indicate that
implementing the PjBL model, specifically through a herbarium project in science
learning, resulted in an improvement in SLI. This was primarily due to the
requirement of independent work in completing individual projects. Moreover,
future endeavors should consider incorporating additional activities that foster
collaboration among students, allowing them to balance independence and
teamwork in project completion.

Keywords: herbarium, independent learning, PjBL

Introduction

The learning process is an important aspect of education (Sayekti et al., 2019).
Learning science is inseparable from the dimensions of skill acquisition, the
mastery of scientific products, and the development of a scientific attitude (Aisah,
2020). To ensure effective learning of science, it is necessary to engage in the
scientific process, which involves conducting experiments, generating scientific
products, and cultivating the appropriate attitude (Sulthon, 2017). Furthermore,
science learning should be connected to the everyday lives of learners, enabling
them to perceive science as relevant and applicable to their daily experiences
(Rohandi, 2017); (Syafiani, 2017). Engaging in observation and research-oriented
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science learning allows students to explore scientific concepts, making the process
of learning science enjoyable (Sulthon, 2017); (Ma et al., 2014).

One of the expected outcomes in science learning is the development of
student learning independence (SLI) (Aulia et al., 2019). It is crucial for educators
to have a deep understanding of SLI in order to design appropriate learning
activities that can yield optimal results (Suharto Linuwih, 2015). Independent
learning is a self-directed activity where children take the initiative, demonstrate
willpower, and assume responsibility for completing their tasks (Laksana &
Hadijah, 2019); (Aini & Taman, 2012), and do not rely on others (Isnaeni et al.,
2018). Learning independence enables learners to acquire 21st-century skills such
as critical and creative thinking, communication collaboration skill, and literacy
authorization (Astriani & Widjaja, 2020). Indicators of learning independence
include self-confidence, active learning, learning discipline, and responsibility
(Rahayu et al., 2020).

The reality is that SLI remains low (Afandi, 2013); (Gusnita et al., 2021),
especially in the context of post-pandemic learning (Nurjanah et al., 2022); (Yahya
& Warmi, 2021). One of the causes of low learning independence is the lack of
learning experiences that engage and activate students (Rizkianingsih et al., 2013).

Based on interviews conducted with science teachers at middle schools in
Yogyakarta, it was observed that students exhibited low motivation in their learning
process. Furthermore, students need to develop more confidence in expressing their
opinions. In addition, student responsibility appears to be lacking when assigned
group learning tasks. As a result, there is a pressing need for innovative teaching
methods that facilitate effective educator-student interactions and enhance students'
abilities, all while fostering a sense of independence among learners.

The Project-based Learning (PjBL) model fosters constructivist and
collaborative learning approaches. This student-centered model places emphasis on
collaboration among students to solve problems and construct knowledge
collectively. It promotes an environment where students can learn from one another
and actively participate in the learning process (Whatley, 2012). PjBL is an
instructional approach that engages students in problem-solving activities through
carefully designed projects. By actively participating in these projects, students
have the opportunity to construct knowledge and create valuable outputs (Mayuni
et al., 2019). The syntax of PjBL includes analyzing problems, creating plans,
developing project completion schedules, monitoring project progress, and
submitting the final project results (Cholifah et al., 2019).

PjBL is effective in enhancing SLI (Martiani, 2021). Moreover, it has been
proven that creating science demonstrations, which is a form of PjBL, can
invigorate classroom dynamics and foster stronger connections between teachers
and students (Widiyatmoko & Pamelasari, 2012).

One of the suitable science learning topics for year seven, which can be
effectively taught using the PjBL model, is the classification of living things. The
objective of this topic is to enable students to identify the characteristics of living
things and classify them accordingly. The classification of living things falls under
the category of theoretical knowledge. By implementing the PjBL approach, it is
anticipated that the learning experience will become more meaningful and engaging
(Setyowati & Mawardi, 2018) because students engage in meaningful activities that
go beyond mere theory memorization.
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Therefore, in this study, there is a significant requirement to implement the
PjBL model in the science learning material focusing on the "Classification of
Living Things.” It is anticipated that the adoption of this model will lead to an
improvement in SLI.

Method

This research utilized a quantitative approach employing a quasi-
experimental research method. The design of this study aimed to create a more
natural setting, as opposed to a laboratory-based manipulation, which means that
not all variables could be controlled or manipulated (Cohen et al., 2007). This
research utilized a pretest and posttest group design with one research class. Initially,
students underwent a pretest to assess their baseline levels of learning independence.
Subsequently, the students received the treatment, which involved learning using
the PjBL model. Following the treatment, a posttest was administered to evaluate
any changes in the SLI scores. The pretest and posttest assessments were conducted
to compare the students' learning independence levels before and after the
implementation of the treatment. This research design is illustrated in Figure 1.
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Figure 1. One group pretest posttest research design

This research focused on the topic of "Classification of Living Things." Its
objective was to examine the potential increase in SLI through the implementation
of the PjBL model. The target population for this study comprised year seven
students at LHI Islamic Junior High School during the academic year 2022/2023,
involving two classes. The research sample consisted of 33 students from classes
VII B and VIID, selected using a cluster random sampling technique.

This study employs two independent variables, namely the PjBL learning
model, as treatments given to students, and SLI as the dependent variable. The
learning process with the PjBL model is conducted over four sessions.

Observation sheets and Google Form questionnaires were utilized as
instruments in this study. The observation sheets consisted of two types: one for
assessing the implementation of learning with the PjJBL model and another for
evaluating student learning independence (SLI). The observation sheet for the PjBL
model ensured that all aspects of the model's syntax were properly implemented
during the learning process. On the other hand, the Google Form questionnaires
were employed to gather data on students' perceptions of PjBL, SLI, and additional
relevant information. The recorded data from the observation sheet for the
implementation of the PjBL process can be found in Table 1, while the data from
the SLI observation sheet can be found in Table 2.
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Table 1. Observation sheet on the implementation of the PjBL learning model

No. PjBL Syntax Item Number
1 Analyze and solve problems 1,2,3
2 Create a problem solving plan 4,5
3 Develop a project completion schedule 6,7,8
4 project monitoring 9,10
5 delivery of the final results of the project task 11,12

SLI observation sheets are utilized to gather data on students' learning
independence. These observation sheets consist of ten statements that are observed
throughout the learning process. The instructor observes SLI while they engage in
learning activities. This observation is conducted in two conditions: before the
application of the PjBL model (pretest) and during learning with the PjBL model.

Table 2. Observation sheets for SLI

No. Indicator Item Number
1 Self-confident 1,2
2 Learning Activeness 345
3 Study Discipline 6,7
4 Responsibility 8,9,10

Data analysis was conducted using the normality test and paired t-test, with
the assistance of SPSS software for scientific processing. Prior to conducting the t-
paired test to validate the hypothesis, a normality test was performed as a
prerequisite. This test aimed to determine if the distribution of group data was
normal. The data is considered normal if, at a significance level of 5% (0.05), the
sig. > 0.05. If the normality test requirements were met, the analysis proceeded with
the t-paired test.

T-paired t-test analysis was conducted on the scores of SLI before and after
implementing the PjBL treatment model. The hypothesis for this analysis is as
follows.

Ho = there is no difference in SLI before and after being given treatment with the
PjBL model treatment.
Ha = there are differences in SLI before and after being given treatment with the
PjBL model treatment.

The significance level chosen for the t-paired test analysis in this data analysis
was 5% (0.05), corresponding to a 95% confidence level, adhering to the research
standards in the field of education. It is considered that there is a significant
difference in SLI before and after the implementation of the PjBL treatment model
if the results of the paired t-test analysis indicate a p-value of less than 0.05 or if the
calculated t-value is greater than the critical t-value from the t-table.
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Findings and Discussion

This study aimed to enhance SLI through a project-based activity of creating
herbarium-based name cards. The research was carried out at LHI Islamic Junior
High School, specifically with the year VII students, during the odd semester of the
academic year 2022/2023. The study focused on students from class B and D, with
a total of 33 participants.

The teacher organized the students into groups for the implementation of
learning with the PjBL model. Each group comprised 4 to 5 students. The teacher
randomly assigned the students to groups to ensure variations in terms of academic
performance and character among the groups. The groups were identified by
assigning numbers 1 to 4. However, during the initial stages of the learning process,
it was observed that students often forgot their group members and their respective
group numbers when asked to gather in their groups.

The subsequent step involved assigning names to the groups based on the
Latin names of plants found in the vicinity of the school. The group names chosen
were Triphasia trifoliata, Phyllanthus reticulatus, Rosa centifolia, and Moringa
oleifera. The selection of plant names was made by the teacher, taking into account
the different types of plants present in the school's surrounding environment.
Furthermore, the teacher emphasized the selection of plants with small leaves to
ensure they would fit on a herbarium card. Once the problem-solving plan had been
prepared as a herbarium card, the subsequent step involved developing a project
completion schedule. The project completion schedule is detailed in Table 3.

Table 3. Project completion schedule

No. Activities Completion Time

1 Looking for one type of plant to be used as a group 1 hour lesson August 2022
name fourth week

2 Drying the leaves of the plant for one week 1 week between the fourth

week of August 2022 to the
first week of September

2022
3 Preparing the cards that will be used to attach the 1 hour September 2022
herbarium leaves first week
4 Writing down the name of the group and stick 1 hour September 2022
herbarium leaves on the card first week
5 Laminating the cards 1 hour September 2022
first week

The steps that had been implemented in the implementation of learning
included: a. determine student groups with code numbers 1-4, b. the group is
looking for a plant to be used as a group name, c. the group dried the plant leaves
for one week, d. the group writes the group name and attaches herbarium leaves to
the card, e. name card laminating group, f. groups use name cards in science
learning activities. The detail process of making herbarium-based name cards is
shown in Figure 2.
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Figure 2. The process of making herbarium-based name cards

The herbarium name cards that were created were subsequently utilized in
science learning activities. Students attached the name cards to their chests using
safety pins. It was mandatory for students to wear the name cards during every
science lesson. The science learning process was designed to incorporate a range of
independent and group activities, enabling students to become accustomed to using
their name cards in every lesson. This facilitated the teachers in identifying students
by directly reading their name cards. Figure 3 showcases pictures documenting the
card-making process by the students, as well as the resulting name cards.

Figure 3. Documentation of the process and results

While making herbarium-based name cards, it was observed that students
were actively and skillfully engaged in tasks such as drying herbarium leaves,
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writing the Latin names of plants, and completing the cards. PjBL could effectively
activate students' learning (Dharmayani, 2021); (Ramadianti, 2021). Students also
experienced a sense of challenge while creating name cards, as it necessitated
independence and accuracy in tasks such as writing, cutting, and laminating. This
observation aligns with the argument that PjBL fosters students' development of
independence in learning (Martiani, 2021); (Devi et al., 2019). Group projects not
only enhance SLI, but they also foster the development of valuable collaboration
skills among students (Pebrianti et al., 2021); (Pratiwi et al., 2018). This is
attributed to the implementation of project-based learning in groups, which
facilitates meaningful student interaction during project completion.

Table 3. SLI scores
Posttest Meeting-

Score Pretetest 1 > 3 4 Average
Lowest Score 60 85 83 83 83 83.5
Highest Score 90 95 95 95 91 94
Average 75 89 88 89 89 88.75
Standard Deviation 5.11 4.22 3.39 3.97 2.78 3.59

During the implementation of the herbarium card project, the teacher closely
monitored SLI. The learning process, using the PjBL model, spanned four sessions.
Data pertaining to students' independent learning, observed throughout the learning
process, is presented in Table 3. Based on these scores, the difference in students’
learning independence scores between the pretest (before implementing the PjBL
model) and posttest (after implementing the PjBL model) is graphically depicted in
Figure 4.

100
80
60
40

20

Pretest Postest

B The Lowest Score The Highest Score Average

Figure 4. Scores of SLI in the pretest and posttest

In addition, a statistical analysis was conducted to determine whether there is
a significant difference in SLI scores before and after implementing the project-
based learning (PjBL) model. The T-Paired Test was utilized for this hypothesis
test, preceded by a normality check as a prerequisite. The results of the normality
check are presented in Table 4.

Table 4. Normality test
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Hypothesis Prerequisites Test Significance Value
Normality Test 0,053

The normality test conducted on the data related to student learning
concentration, as shown in Table 4, yielded a significance value of 0.533 or sig.>
0.05. These results indicate that the data follows a normal distribution. As the data
met the assumption of normality, the hypothesis could be tested accordingly. The
results of the T-paired test for the hypothesis can also be found in Table 5.

Table 5. T-Paired test
Variable Sig. (2-tailed)
SLI 0,001

The results presented in Table 5 indicate that the T-Paired Test yielded a
significance value of 0.001, with a sig value (2-tailed) < 0.05. These findings reveal
that the treatments resulted in significant differences in SLI between the pretest
(before treatment) and the posttest (after treatment).

Table 6. Student responses to the media and learning implemented

Answers
No. Statements
Yes No

1 Herbarium-based business card creation helps to 26 7
recognize examples of Latin names.

2 Making herbarium-based name cards used as group 26 7
members' names helps students remember their identity
and group members.

3 Making herbarium-based business cards trains 29 4
independence.

4 Making herbarium-based name cards increases the 23 10
spirit of sharing between group members.

5 Making herbarium-based business cards strengthens 21 12
concern among group members.

6 Making herbarium-based business cards makes the 19 14
relationship between members of the group closer.

7 Making herbarium-based business cards strengthens 15 17

collaboration among group members.
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In order to further strengthen the research findings, the researchers
administered questionnaires to the students. These questionnaires aimed to assess
the students' reflections on their independent learning experiences. The results of
the questionnaire data are presented in Table 6.

From the data, it is evident that 79% of students felt that the creation of
herbarium-based name cards helped them recognize the authentic Latin names of
plants, making it easier for them to remember the plants' identities and their group
members. In terms of independence, 88% of students stated that the process of
making herbarium-based name cards fostered their independence. Students reported
engaging in activities such as selecting plant leaves, drying them, affixing Latin
names, and laminating them independently. They also mentioned that during the
weeks-long learning process, they were required to keep their name cards private.

Furthermore, although statements 4-7 highlighted the value of collaboration,
the data did not reveal any percentage higher than 80%. This suggests the need for
further evaluation and the consideration of additional activities within this learning
model to maximize both SLI and collaboration simultaneously.

The overall experimental results indicate a significant increase in SLI through
the implementation of the PjBL model. The findings demonstrate that the treatment
using the PjBL model positively influences and enhances SLI among students
(Kopzhassarova et al., 2016); (Aliftika et al., 2021); (Nahdliyati et al., 2016). PjBL
empowers students to independently innovate and complete their projects
(Martiani, 2021). Implementing this approach has the potential to enhance SLI,
fostering a greater sense of autonomy and self-directed learning.

Conclusion

In conclusion, the findings of this study demonstrate that the project of
making herbarium cards in science learning effectively promotes students'
independence. The analysis results, using the T-Paired Test, revealed significant
differences in student learning independence (SLI) between the pretest and posttest
phases. The obtained significance value of 0.001, with a sig value (2-tailed) < 0.05,
confirms this significant difference in SLI. Moving forward, it is recommended that
future research explores the integration of additional activities within the project-
based learning (PjBL) model to enhance teamwork and collaboration among
students while maintaining their independence in project completion.

References

Afandi. (2013). Pembelajaran biologi menggunakan pendekatan metakognitif
melalui model reciprocal taching dan problem based learning ditinjau dari
kemandirian belajar dan kemampuan berpikir kritis mahasiswa. Jurnal
Pendidikan Matematika Dan IPA, 2(2), 1-7.
https://doi.org/10.26418/jpmipa.v2i2.2182

Aini, P. N., & Taman, A. (2012). Pengaruh kemandirian belajar dan lingkungan
belajar siswa terhadap prestasi belajar akuntansi siswa kelas XI IPS SMA
Negeri 1 Sewon Bantul tahun ajaran 2010/2011. Jurnal Pendidikan
Akuntansi Indonesia, 10(1), 48-65. https://doi.org/10.21831/jpai.v10i1.921

Aisah, S. (2020). Analisis pemahaman guru tentang konsep hakikat IPA dan
pengaruhnya terhadap sikap ilmiah siswa. Al-Mubin; Islamic Scientific
Journal, 3(1), 16-26. https://doi.org/10.51192/almubin.v3il1.66

279


https://doi.org/10.26418/jpmipa.v2i2.2182
https://doi.org/10.21831/jpai.v10i1.921
https://doi.org/10.51192/almubin.v3i1.66

IJIET, e-1SSN 2548-8430, p-ISSN 2548-8422, VVol. 7, No. 2, July 2023, pp. 271-282

Aliftika, O., Astra, . M., & Supriyati, Y. (2021). Project based blended learning
and independent learning on critical thinking skill. Journal of Physics:
Conference Series, 2019(1), 012051. https://doi.org/10.1088/1742-
6596/2019/1/012051

Astriani, E., & Widjaja, S. U. M. (2020). The analysis of independent learning
activities unit-based learning on senior high school students. Classroom
Action Research Journal (CARJO), 3(3), 65-77.
https://doi.org/10.17977/um013v3i32019p019

Aulia, L. N., Susilo, S., & Subali, B. (2019). Upaya peningkatan kemandirian
belajar siswa dengan model problem-based learning berbantuan media
Edmodo.  Jurnal  Inovasi  Pendidikan  IPA, 5(1), 69-78.
https://doi.org/10.21831/]ipi.v5i1.18707

Cholifah, P. S., Oktaviani, H. I., Nuraini, N. L. S., Meidina, A. M,
Wanodyaningtiyas, R. F., & Yafie, E. (2019). Online Project-Based
Learning for Improving the Innovative Initiation during Diffusion and
Innovation Course. 2019 5th International Conference on Education and
Technology (ICET), 55-60.
https://doi.org/10.1109/1CET48172.2019.8987221

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education (6th
ed). New York: Routledge.

Devi, S. K., Ismanto, B., & Kristin, F. (2019). Peningkatan kemandirian dan hasil
belajar tematik melalui project based learning. Jurnal Riset Teknologi Dan
Inovasi Pendidikan (Jartika), 2(1), 55-65.
https://doi.org/10.36765/jartika.v3i1.20

Dharmayani, N. K. Y. (2021). Penerapan model Pembelajaran Project Based
Learning (PjBL) untuk meningkatkan keaktifan dan hasil belajar siswa pada
kompetensi dasar membuat jamu dan boreh/lulur perawatan badan. Journal
of Education Action Research, 5(2), 216-221.
https://doi.org/10.23887/jear.v5i2.33375

Gusnita, Melisa, & delyana, H. (2021). Kemandirian belajar siswa melalui model
pembelajaran kooperatif Think Pair Square (TPSq). Jurnal Absis: Jurnal
Pendidikan =~ Matematika Dan  Matematika, 3(2), 287-296.
https://doi.org/10.30606/absis.v3i2.645

Isnaeni, S., Fajriyah, L., Risky, E. S., Purwasih, R., & Hidayat, W. (2018). Analisis
kemampuan penalaran matematis dan kemandirian belajar siswa SMP pada
materi persamaan garis lurus. Journal of Medives : Journal of Mathematics
Education IKIP Veteran Semarang, 2(1), 107-116.
https://doi.org/10.31331/medives.v2i1.528

Kopzhassarova, U., Akbayeva, G., Eskazinova, Z., Belgibayeva, G. &
Tazhikeyeva, A. (2016). Enhancement of students’ independent learning
through their critical thinking skills development. International Journal of
Environmental & Science Education, 11(18), 1585-11585. Retrieved from
https://eric.ed.gov/?id=EJ1121248

Laksana, A. P., & Hadijah, H. S. (2019). Kemandirian belajar sebagai determinan
hasil belajar siswa. Jurnal Pendidikan Manajemen Perkantoran, 4(1), 1-7.
https://doi.org/10.17509/jpm.v4i1.14949

Ma, S. S. A, Ah, M., & Priyadi, A. T. (2014). Peningkatan kualitas belajar yang
menyenangkan pada pembelajaran IPA menggunakan metode inquiri pada

280


https://doi.org/10.1088/1742-6596/2019/1/012051
https://doi.org/10.1088/1742-6596/2019/1/012051
https://doi.org/10.17977/um013v3i32019p019
https://doi.org/10.21831/jipi.v5i1.18707
https://doi.org/10.1109/ICET48172.2019.8987221
https://doi.org/10.36765/jartika.v3i1.20
https://doi.org/10.23887/jear.v5i2.33375
https://doi.org/10.30606/absis.v3i2.645
https://doi.org/10.31331/medives.v2i1.528
https://eric.ed.gov/?id=EJ1121248
https://doi.org/10.17509/jpm.v4i1.14949

IJIET, e-1SSN 2548-8430, p-ISSN 2548-8422, VVol. 7, No. 2, July 2023, pp. 271-282

siswa kelas VI. Jurnal Pendidikan Dan Pembelajaran Khatulistiwa (JPPK),
3(1). https://doi.org/10.26418/jppk.v3i1.4345

Martiani, M. (2021). Kemandirian belajar melalui metode pembelajaran project
based learning pada mata kuliah media pembelajaran pendidikan jasmani.
EDUKATIF: JURNAL ILMU PENDIDIKAN, 3(2), 480-486.
https://doi.org/10.31004/edukatif.v3i2.337

Mayuni, K. R., Rati, N. W., & Mahadewi, L. P. P. (2019). Pengaruh model
pembelajaran Project Based Learning (PjBL) terhadap hasil belajar IPA.
Jurnal  llmiah  Pendidikan  Profesi  Guru, 2(2), 183-193.
https://doi.org/10.23887/jippg.v2i2.19186

Nahdliyati, R., Parmin, P., & Taufig, M. (2016). Efektivitas pendekatan saintifik
dengan model Project Based Learning tema ekosistem untuk menumbuhkan
kemandirian belajar siswa SMP. Unnes Science Education Journal, 5(2),
1227-1234. https://doi.org/10.15294/use].v5i2.12146

Nurjanah, A., Haerudin, & Nur, I. R. D. (2022). Analisis kemandirian belajar
matematika saat pembelajaran tatap muka terbatas pada siswa SMA. Jurnal
Educatio FKIP UNMA, 8(2), 589-598.
https://doi.org/10.31949/educatio.v8i2.1961

Pebrianti, M., Syaikhu, A., & Nadar, W. (2021). Peningkatan kemampuan
kerjasama melalui project learning display class. Prosiding Seminar
Nasional Pendidikan STKIP Kusuma Negara |11, 148-158. Retrieved from
https://jurnal.stkipkusumanegara.ac.id/index.php/semnara2020/article/vie
w/1356

Pratiwi, 1., Dwi Ardianti, S., & Kanzunnudin, M. (2018). Peningkatan kemampuan
kerjasama melalui model Project Based Learning (PjBL) berbantuan
metode edutainment pada mata pelajaran ilmu pengetahuan sosial. Refleksi
FEdukatika : Jurnal Ilmiah Kependidikan, 8, 177-182.
https://doi.org/10.24176/re.v8i2.2357

Rahayu, M., Uswatun, D. A., & Nurochmah, A. (2020). Analisis kemandirian
belajar siswa dalam pembelajaran daring di kelas Il1 SDN Dayeuhluhur
CBM. DIKDAS MATAPPA: Jurnal Ilmu Pendidikan Dasar, 3(2), 251-258.
https://doi.org/10.31100/dikdas.v3i2.717

Ramadianti, A. A. (2021). Efektivitas Model Pembelajaran Project Based Learning
Terhadap Hasil Belajar Matematika Sekolah Dasar. Primatika : Jurnal
Pendidikan Matematika, 10(2), 93-98.
https://doi.org/10.30872/primatika.v10i2.668

Rizkianingsih, R., Sukisno, M., & Susilo, S. (2013). Pembelajaran berbasis masalah
dengan pendekatan inkuiri pada pokok bahasan pemantulan cahaya kelas
VIII MTs. UPEJ Unnes Physics Education Journal, 2(3), 47-53.
https://doi.org/10.15294/upej.v2i3.2930

Rohandi, R. (2017). Teaching and learning science: Students’ perspective. 1JIET
(International Journal of Indonesian Education and Teaching), 1(1), 16-31.
https://doi.org/10.24071/ijiet.v1i1.329

Sayekti, I. C., Rini, I. F., & Hardiyansyah, F. (2019). Analisis hakikat IPA pada
buku siswa kelas IV sub tema I tema 3 kurikulum 2013. Profesi Pendidikan
Dasar, 6(2), 129-144. https://doi.org/10.23917/ppd.v1i2.9256

Setyowati, N., & Mawardi, M. (2018). Sinergi Project Based Learning dan
Pembelajaran Bermakna untuk Meningkatkan Hasil Belajar Matematika.

281


https://doi.org/10.26418/jppk.v3i1.4345
https://doi.org/10.31004/edukatif.v3i2.337
https://doi.org/10.15294/usej.v5i2.12146
https://doi.org/10.31949/educatio.v8i2.1961
https://jurnal.stkipkusumanegara.ac.id/index.php/semnara2020/article/view/1356
https://jurnal.stkipkusumanegara.ac.id/index.php/semnara2020/article/view/1356
https://doi.org/10.24176/re.v8i2.2357
https://doi.org/10.31100/dikdas.v3i2.717
https://doi.org/10.30872/primatika.v10i2.668
https://doi.org/10.15294/upej.v2i3.2930
https://doi.org/10.24071/ijiet.v1i1.329
https://doi.org/10.23917/ppd.v1i2.9256

IJIET, e-1SSN 2548-8430, p-ISSN 2548-8422, VVol. 7, No. 2, July 2023, pp. 271-282

Scholaria: Jurnal Pendidikan Dan Kebudayaan, 8(3), 253-263.
https://doi.org/10.24246/}.js.2018.v8.i3.p253-263
Suharto Linuwih, M. P. F. (2015). Independent learning strategy of natural science
with “One Day One Diary for Science” program. Jurnal Pendidikan Fisika
Indonesia, 11(2), 148-155. Retrieved from http://lib.unnes.ac.id/43407/
Sulthon, S. (2017). Pembelajaran IPA yang efektif dan menyenangkan bagi siswa
MI.  ELEMENTARY: Islamic Teacher Journal, 4(1), 38-54.
https://doi.org/10.21043/elementary.v4i1.1969
Syafiani, S. (2017). Penggunaan pendekatan kontekstual pada pembelajaran IPA
materi pertumbuhan dan perkembangan makhluk hidup di kelas 1A SDN
056635 Pasiran Air Hitam T.P. 2016/2017. Keguruan: Jurnal Penelitian,
Pemikiran dan Pengabdian, 5(1), 103-109. Retrieved from
https://jurnal.uisu.ac.id/index.php/Keguruan/article/view/819
Whatley, J. (2012). Evaluation of a team project based learning module for
developing employability skills. Issues in Informing Science and
Information Technology, 9, 075-092. https://doi.org/10.28945/1605
Widiyatmoko, A., & Pamelasari, S. D. (2012). Pembelajaran berbasis proyek untuk
mengembangkan alat peraga IPA dengan memanfaatkan bahan bekas pakai.
Jurnal Pendidikan IPA Indonesia, 1(2), 51-56.
https://doi.org/10.15294/.v1i1.2013
Yahya, I., & Warmi, A. (2021). Analisis kemandirian belajar matematika saat
pembelajaran daring pada siswa SMP. MAJU : Jurnal limiah Pendidikan
Matematika, 8(2), 336-347. Retrieved from
https://ejournal.stkipbbm.ac.id/index.php/mtk/article/view/753

282


https://doi.org/10.24246/j.js.2018.v8.i3.p253-263
http://lib.unnes.ac.id/43407/
https://doi.org/10.21043/elementary.v4i1.1969
https://jurnal.uisu.ac.id/index.php/Keguruan/article/view/819
https://doi.org/10.28945/1605
https://doi.org/10.15294/.v1i1.2013
https://ejournal.stkipbbm.ac.id/index.php/mtk/article/view/753

