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Mutual cooperation is an important competency of the Pancasila student
profile and can impact student learning outcomes. Applying problem-based
learning (PBL) assisted by student worksheets is expected to improve
cooperation and students' cognitive learning outcomes (CLO). The study
aimed to determine the increase in mutual cooperation and students’ CLO
using PBL assisted by student worksheets in biology learning. This type of
research uses classroom action research. The research subjects were students
at SMAN Umbulsari, Jember, class X-1, 2022/2023 academic year, with a
total of 35 students. Classroom action research is implemented through the
Plan, Do, and See stages. The study results show that the application of PBL
assisted by student worksheets can improve students' mutual cooperation and
CLO. The increase in student cooperation is evidenced by an average value of

Problem Based Learning (PBL)
Student Worksheets

65 (cycle 1), 71 (cycle 2), and 87 (cycle 3). In contrast, students' CLO are
evidenced by an average value of 57 (cycle 1), 84 (cycle 2), and 89 (cycle 3).
The findings of this study can be a solution for educators to implement student
worksheets-assisted PBL as an alternative to improve cooperation and
students' CLO.
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1. INTRODUCTION

Biology learning must emphasize student activities (Precious & Feyisetan, 2020). Learning that is not
student-centered will make it difficult for students to understand biology material. According to Weng et al.
(2020), students still need help understanding biology material because biology concepts are difficult to
understand, abstract in nature, and considered rote material. Student's difficulties in understanding biology
material must be overcome by applying an independent curriculum in learning. The current learning process has
yet to entirely implement an independent curriculum (Pratikno et al., 2022).

Applying the Independent Curriculum will strengthen students' knowledge, attitudes, and awareness of the
problems they face (Purnomo et al., 2023). In the independent curriculum, there is a strengthening of the Pancasila
Student Profile, which consists of six dimensions, namely: 1) faith, piety to God Almighty, and noble character,
2) independent, 3) cooperation, 4) global diversity, 5) critical thinking, and 6) creative (Chamisijatin et al., 2023).
Mutual cooperation is one of the Pancasila Student Profiles that must be developed to increase students'
understanding of biology material. According to Raviv et al. (2017), cooperation includes important abilities that
encourage students to work together and communicate to understand problems in learning, take responsibility for
contributing to group work or learning assignments, and commit to the group learning process.

The observations of learning activities in class X conducted in March at Umbulsari High School showed
that students still had an attitude of cooperation that needed to be maximized. Low student cooperation is seen
when they lack cooperation and lack positive interdependence to achieve common goals. Students also need more
communication or expressing opinions and coordination during group discussions. Students still need to gain more
sharing of roles and responsibilities in group activities. The lack of student cooperation causes the results of group
assignments to be less than optimal and last a long time. The study's results by Le et al., (2018) also show that
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collaboration skills, which are part of the dimensions of student cooperation, still need to be higher. It can be
caused by low motivation and enthusiasm for student learning, and sometimes students are still embarrassed to
express their opinions (Nahar et al., 2022). The problems found in addition to the low cooperation are the low
cognitive learning outcomes.

Cognitive learning outcomes (CLO) are measurable results from students' intellectual efforts in carrying
out various activities during learning (Shi et al., 2022). Based on the test of biology learning outcomes in class X
of Umbulsari SMAN, as many as 71% of students still have CLO under KKM 75. According to the results of the
study, the low CLO of students are caused by students' learning difficulties, students lack understanding of biology
concepts, lack of teaching materials appropriate, students are also not used to being trained to solve biological
problems, so students have difficulty solving the questions given (Jufrida et al., 2019; Kusumawati et al., 2021;
Rahmatika et al., 2020). Thus, CLO and student cooperation still need to be improved.

Student-centered active learning can improve cooperation and students' CLO. Active learning will
emphasize student involvement in collaborative work or cooperation and hone problem-solving skills (Harris &
Bacon, 2019; Ullah et al., 2018). Learning that emphasizes student cooperation will positively affect students'
problem-solving abilities and make time more efficient for carrying out activities (Agusta & Noorhapizah, 2018).
One model of active learning that emphasizes student activity is Problem-Based Learning.

Problem-Based Learning (PBL) is a student-centered learning model. PBL has several steps, including
student orientation on the problem; organizing students to study; guiding individual and group investigations;
developing and presenting works; analyze and evaluating the problem-solving process (Arends, 2015). Research
Aslan (2021) and Cahya et al. (2023) proves that the application of PBL affects student interaction,
communication, collaboration, problem-solving abilities and student learning outcomes. Learning biology using
PBL can facilitate collaborative learning and encourage students to understand the material deeply. The research
results prove that PBL can train students to work in groups and solve complex problems (Hidayatullah et al.,
2020). PBL emphasizes contextual learning through complex activities by presenting various authentic and
meaningful problem situations to students. These activities allow students to work independently to build
knowledge (Efendi & Yulastri, 2019). Therefore, applying PBL in biology learning can improve students'
cooperation and CLO.

The application of PBL in improving students' cooperation and CLO can be assisted by using student
worksheets. Student Worksheets is an activity sheet containing instructions and activity steps that students must
carry out to complete the task. Student worksheets is useful for facilitating students to study independently,
helping maximize their basic understanding to achieve learning goals (Marshel & Ratnawulan, 2020). The
research results by Purnamasari et al. (2018) showed that student worksheets could increase understanding of the
material, increase collaboration, and activate the student learning process during group discussion activities.
Research Azizah et al. (2021) also proves that using student worksheets can help students add information about
the concepts of the material being studied and can improve CLO. The potential of student worksheets-assisted
PBL for cooperation and students' CLO has yet to be discovered in biology learning. Thus, this study aims to
determine the increase in cooperation and CLO of students using worksheet-assisted PBL in biology learning.

2. RESEARCH METHOD

This type of research is called Classroom Action Research (CAR). The implementation of CAR is carried
out in the stages of Plan, Do, and See. The research was conducted in March-April, even the semester 2022/2023
school year, at Umbulsari High School, Jember Regency, East Java, Indonesia. The research subjects were
students in class X-1, which consisted of 35 students. The treatment instruments included teaching modules,
teaching materials, learning media, and student worksheets. The assessment instruments used were the
cooperation assessment and the post-test. Cooperation assessment is carried out through observation activities
during learning, while the post-test is carried out after learning, which is used to measure students' CLO. In the
student cooperation assessment category, if you get a score of < 20, it means very poor, 21 <x <40 is not enough,
41 <x <60 is enough, 61< x< 80 is good, and 81 < x < 100 is very good (Sabon et al., 2022). In the category of
assessment of students' cognitive learning outcomes, if the value < 54 means very poor, 55 <x <59 is lacking, 60
<x <75 is sufficient, 76 < x< 85 is good, and 86 <x <100 is very good (Cahyaningtyas et al., 2020).

Applying the PBL model assisted by student worksheets in learning activities uses five steps: orientation
to problems, organizing students for learning, guiding individual and group investigations, developing and
presenting work, and analyzing and evaluating problem-solving processes (Arends, 2015). Implementation of
learning practices carried out as many as three cycles. Each cycle consists of the stages of Plan, Do, and See. The
stages of CAR implementation in each cycle can be seen in Figure 1.

Improving Mutual Cooperation and Students' Cognitive Learning Outcomes using
Problem Based Learning Assisted by Student Worksheets in Biology Learning (Meiliana 75
Dwi Cahya)



BIOEDUKASI: Jurnal Biologi dan Pembelajarannnya Vol. 21 No 2, June 2023, page 74-80
e-ISSN: 2580-0094; p-1SSN:1693-3931

__Ia
| el o~ BBl ~
e v G e | v [

Figure 1. CAR Implementation Stages in Each Cycle

3. RESULT AND DISCUSSION

The results showed that learning biology using the PBL model assisted by student worksheets improved
cooperation and students' CLO. The increase in cooperation and CLO was seen from cycles 1 and 2 to cycle 3. In
each learning activity, cooperation and CLO were assessed on students. The results of the assessment are then
classified based on predetermined value categories. The percentage of the number of students who scored based
on the cooperation and CLO assessment categories in each cycle is shown in Table 1.

Table 1. Results Percentage of the Number of Students in Mutual Cooperation and CLO Assessments

Category Mutual Cooperation CLO

Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3
Very less 0,00% 0,00% 0,00% 54,29% 0,00% 0,00%
Not enough 22,86% 17,14% 0,00% 14,29% 0,00% 0,00%
Enough 11,43% 20,00% 0,00% 14,29% 34,29% 28,57%
Good 20,00% 5,71% 37,14% 2,86% 25,71% 11,43%
Very good 45,71% 57,14% 62,86% 14,29% 40,00% 60,00%

In Table 1, the cooperation assessment shows that, overall, there was a decrease in the percentage of
students who scored "very less, less and sufficient." In contrast, students who scored "good and very good"
experienced an increase from cycle 1 to cycle 3. Assessment of results cognitive learning based on Table 1, as a
whole, it can be seen that students who scored "very less and less" decreased from cycles 1 to 3, while the scores
of "enough, good and very good" increased from cycles 1 to 3. The value of cooperation and students' CLO can
also be seen from the average value obtained in each cycle. The results of the average value of cooperation and
students' CLO in each cycle are in Table 2.

Table 2. Results of the Average Value of Mutual Cooperation and Students' CLO in Each Cycle

The Average Value of Mutual Cooperation The Average Value of CLO
Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3
65 71 87 57 84 89

Table 2 shows that the average value of students' cooperation and CLO is increasing from cycles 1 to 3.
The greatest increase is in cycle 3, as evidenced by the average value of cooperation of 87, while the average
value of CLO is 89. Improvement of the average value of cooperation and students' CLO in more detail can be
seen in Figure 2.
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Figure 2. Increasing the Average Value of Mutual Cooperation and Students' CLO
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Figure 2 shows that cooperation and students' CLO in biology learning increased from cycles 1 to 3. This
increase was influenced by using the student worksheets-assisted PBL model given during biology lessons in
class. Students also show different responses in each cycle of learning activities. Each learning cycle consists of
Plan, Do, and See stages. The Plan stage is carried out with the team, namely the supervising lecturer, tutor teacher
and Teacher Professional Education (PPG) colleagues, before learning activities in class. Plans are carried out to
discuss learning tools (teaching modules, teaching materials, learning media, student worksheets, and assessment
instruments) used during learning. The Do stage is carried out during classroom learning by applying learning
tools prepared based on suggestions and input according to Plan. Implementation of learning in class is done by
applying the PBL model.

The first step of PBL is problem orientation. In cycles 1, 2, to 3, problem orientation activities are carried
out by students with their groups. It supports student cooperation to understand and find common problems
through the learning process. The learning process is carried out according to the student's learning style. Students
with an auditory learning style carry out the learning process by watching learning videos. Students who have a
visual learning style are given a learning process by studying articles. Students with a kinesthetic learning style
carry out the learning process with puzzle shopping activities. These different learning processes are called
process-differentiated learning. The application of differentiated learning makes students active, motivated, and
happy to participate in learning activities. It is proven that differentiated learning can provide learning
independence for students and create fun learning to influence student learning outcomes. Supported by the results
of research Yanzi et al., (2022) and Cahya et al., (2023), differentiated learning can facilitate students' needs,
collaboration and learning outcomes for the better.

The second step of PBL is organizing students to learn. In this step, students and groups work together to
define the problems found in learning. The learning problems students face in cycles 1, 2, and 3 differ. Problems
in cycle one regarding biogeochemical cycles (sulfur cycle and phosphorus cycle). Cycle 2 concerns
environmental change, and cycle two concerns environmental pollution. Students are also trained to ask questions
about the problems to investigate and explore. This activity can train students' thinking skills and train cognitive
abilities. In cycle 1, the second PBL step experienced problems; students still needed clarification in defining the
problem. The students' process of defining the problem took a long time because students still needed to
understand the meaning of the problem. This activity is new for students because previously, students have never
been assigned to find problems on their own. Therefore, the teacher guides by explaining to each group of students
the problems they face. In cycles 2 and 3 of subsequent learning, students better understand the meaning of the
problems encountered than in cycle 1.

The third step of PBL is guiding individual and group investigations. This step trains students to collect
various problem-solving information. Students are also trained to find alternative solutions to the problems they
face. Information can be obtained through teaching materials from teachers, as well as through the learning process
and from various other relevant learning sources. In cycle 1, students needed to carry out the third step of PBL
optimally. Students are still guided by teaching materials in the form of worksheets provided by the school, so
they need help finding information about their problems. Information from LKS could be more extensive.
Therefore, in cycles 2 and 3, the model teacher emphasizes that students learn through the teaching materials
provided by the teacher by the learning objectives. The model teacher also guides students to learn through a
learning process that is carried out according to their learning style. This activity had a good impact on the process
of cooperation of students in solving problems and increasing students' understanding of the material being
studied.

The fourth step of PBL is developing and presenting the work. This step invites students and their groups
to convey the results of their discussions in front of the class. In cycle 1, the fourth step of PBL still needed to be
improved. Students are still shy in expressing opinions, so discussion activities do not get a response to feedback
from students. In cycles 2 and 3, students were more active in expressing opinions even though they were not
assigned to present them in front of the class. It is because the model teacher gives additional points to students
or groups who dare to give opinions during presentation activities. This fourth PBL activity needs to be trained in
students because it encourages active involvement and responsibility of students in group assignments. It also has
a positive impact on student cooperation. Research (Chen & Kuo, 2019) supports that PBL steps in learning
activities can encourage student activity and interaction in learning and produce collaborative study groups.
Applying PBL can also develop students' communication skills, collaboration, teamwork, and problem-solving
abilities (Deep et al., 2019). The fifth step of PBL is to analyze and evaluate the problem-solving process. This
step invites students to reflect and evaluate the results of discussions or learning activities.

Obstacles to implementing PBL in cycle one is seen from students' need for clarification in following each
step of the learning activity. It is because students are participating in biology learning activities for the first time
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using the PBL model assisted by worksheets. The application of the PBL model is something new for students
because students are directly invited to understand each step of PBL to solve problems in learning biology. The
lack of students' understanding of the PBL steps makes it difficult to find problems and is not precise in solving
them. Student involvement in group discussion activities still needs to improve. Some students still need to pay
more attention when their group members discuss. Students also tend to be less active in expressing opinions in
discussion activities. It causes the work of student worksheets to be hampered. Therefore, the model teacher carries
out reflection activities at the See stage. This reflection is carried out to correct deficiencies and overcome
obstacles encountered during learning. The reflection results are then used as material for planning a follow-up.

In cycles 2 and 3, based on the reflection results. Teachers pay more attention to some problematic students.
Model teachers guide more students with problems and always try to motivate students to learn. The model teacher
provides a variety of interesting activities to increase the enthusiasm for learning and cooperation of students.
These activities include ice-breaking and providing learning processes according to student learning styles. The
results of the reflections carried out by the model teacher also impact improving the steps of learning activities.
In learning activities in cycles 2 and 3, students have begun to understand the stages of the PBL model in the
worksheet assignments. The student worksheets has been equipped with learning objectives that students must
achieve and instructions that students must follow at each step of PBL. Students' understanding of PBL steps in
student worksheets enables students to find problems and work together with groups to solve problems and find
solutions to problems they face. Students who are used to being trained to solve problems and find solutions will
develop their cognitive abilities. This ability will positively impact improving students' CLO. When working on
student worksheets, students can also work with groups, express opinions, share roles and responsibilities, and
coordinate to achieve common learning goals. According to the statement Hendarwati et al., (2021), PBL,
supported by group activities, can train students' cooperation skills.

The implementation of learning activities from cycles 1, and 2 to cycle 3, as a whole, received increased
positive student responses. This response can be seen from the increase in cooperation skills and students'
cognitive learning outcomes in each cycle. The highest increase was in cycle 3. It proved that applying PBL
assisted by student worksheets effectively increased cooperation and students' CLO. Thus, the findings in this
study can be an alternative solution for teachers to improve mutual cooperation and students’ CLO.

4. CONCLUSION

The application of the student worksheets-assisted PBL model is proven to improve cooperation and
students' CLO in biology learning. The increase in student cooperation is evident from the average value in cycles
1 of 65, 2 of 71, and 3 of 87. The increase in students’ CLO is evident from the average value of 57 in cycle 1, 84
in cycle 2, and 89 in cycle 3. Therefore, educators can apply PBL assisted by student worksheets as an alternative
learning to develop mutual cooperation and CLO. In future research, educators should be able to identify students'
characteristics or learning needs and pay more attention to students with learning problems.

5. REFERENCES

Agusta, A. R., & Noorhapizah. (2018). Improving the Student’s Cooperation and Environmental Care Skill using
Outdoor Learning Strategy Outbound Variation. Advances in Social Science, Education and Humanities
Research, 274(1), 10-17. https://doi.org/10.2991/iccite-18.2018.3.

Arends, R. I. (2015). Learning to Teach, Tenth Edition. New York: McGraw-Hill Education.

Aslan, A. (2021). Problem- based Learning in Live Online Classes: Learning Achievement, Problem-Solving
Skill, Communication  Skill, and Interaction. Computers and Education, 171, 1-15.
https://doi.org/10.1016/j.compedu.2021.104237.

Azizah, D., Fidawati, E., & Sutisno, A. N. (2021). The Improvement of Chemistry Learning Outcomes of MAN
1 Cirebon City Student on the Material Structure of the Atom-Based Qurani Students Worksheet (LKPD).
Journal of Physics: Conference Series, 1764(1), 1-9. https://doi.org/10.1088/1742-6596/1764/1/012083.

Cahya, M. D., Priantari, I., Pamungkas, Y., Utami, N. S. A., & Hernowo, B. (2023). Improving Collaboration and
Cogpnitive Learning Outcomes of Biology Students using PBL through Lesson Study. International Social
Sciences and Humanities: UMJember Proceeding Series, 2(2), 386-393.

Cahya, M. D, Pamungkas, Y., Faigoh, E. N. (2023). Analisis Karakteristik Siswa sebagai Dasar Pembelajaran
Berdiferensiasi terhadap Peningkatan Kolaborasi Siswa. BIOMA: Jurnal Biologi dan Pembelajaran
Biologi, 8(1), 31-45.

Cahyaningtyas, A. P., Sari, Y., & Pradana, A. B. A. (2020). High Order Thinking Skills: How Is It Integrated
With  Cognitive  Assessment?  Jurnal  llmiah  Pendidikan  Dasar, 7(2), 109-120.
https://doi.org/10.30659/pendas.7.2.109-120.

Chamisijatin, L., Pantiwati, Y., Zaenab, S., & Aldya, R. F. (2023). The Implementation of Projects for
Strengthening the Profile of Pancasila Students in the Implementation of the Independent Learning

Improving Mutual Cooperation and Students' Cognitive Learning Outcomes using
Problem Based Learning Assisted by Student Worksheets in Biology Learning (Meiliana 78
Dwi Cahya)



BIOEDUKASI: Jurnal Biologi dan Pembelajarannnya Vol. 21 No 2, June 2023, page 74-80
e-ISSN: 2580-0094; p-1SSN:1693-3931

Surriculum.  Journal  of = Community  Service and  Empowerment,  4(1), 38-48.
https://doi.org/10.22219/jcse.v4i1.24679.

Chen, C. M., & Kuo, C. H. (2019). An Optimized Group Formation Scheme to Promote Collaborative Problem-
Based Learning. Computers and Education, 133, 94-115. https://doi.org/10.1016/j.compedu.2019.01.011.

Deep, S., Salleh, B. M., & Othman, H. (2019). Study on Problem-Based Learning towards Improving Soft Skills
of Students in Effective Communication Class. International Journal of Innovation and Learning, 25(1),
17-34. https://doi.org/10.1504/1J1L.2019.096512.

Efendi, R., & Yulastri, A. (2019). Effectiveness of Collaborative Problem Based Learning Model of Learning
Computer Network Courses. Advances in Social Science, Education and Humanities Research, 299(1),
309-312. https://doi.org/10.2991/ictvet-18.2019.70.

Harris, N., & Bacon, C. E. W. (2019). Developing Cognitive Skills Through Active Learning: A Systematic
Review of Health Care Professions. Athletic Training Education Journal, 14(2), 135-148.
https://doi.org/10.4085/1402135.

Hendarwati, E., Nurlaela, L., Bachri, B. S., & Sa’ida, N. (2021). Collaborative Problem Based Learning Integrated
with Online Learning. International Journal of Emerging Technologies in Learning, 16(13), 29-39.
https://doi.org/10.3991/ijet.v16i13.24159.

Hidayatullah, R. S., Ariyanto, S. R., Muhaji, Mubarok, H., & Yohannes, A. (2020). Collaborative Problem-based
Learning: An Analysis of Problem-Solving Skills in Vocational Schools. IJORER : International Journal
of Recent Educational Research, 1(3), 209-217. https://doi.org/10.46245/ijorer.v1i3.62.

Jufrida, J., Basuki, F. R., Kurniawan, W., Pangestu, M. D., & Fitaloka, O. (2019). Scientific Literacy and Science
Learning Achievement at Junior High School. International Journal of Evaluation and Research in
Education, 8(4), 630-636. https://doi.org/10.11591/ijere.v8i4.20312.

Kusumawati, G., Lestari, S. R., & Saptasari, M. (2021). Implementation of E-modules Endocrine System Based
of Problem Based Learning to Improve Students’ Creative Thinking Skills and Cognitive Learning
Outcomes. AIP Conference Proceedings, 2330, 1-5. https://doi.org/10.1063/5.0043314

Le, H., Janssen, J., & Wubbels, T. (2018). Collaborative Learning Practices: Teacher and Student Perceived
Obstacles to Effective Student Collaboration. Cambridge Journal of Education, 48(1), 103-122.
https://doi.org/10.1080/0305764X.2016.1259389.

Marshel, J., & Ratnawulan. (2020). Analysis of Students Worksheet (LKPD) Integrated Science with the Theme
of the Motion in Life using Integrated connected Type 21st Century Learning. Journal of Physics:
Conference Series, 1481(1), 1-7. https://doi.org/10.1088/1742-6596/1481/1/012046.

Nahar, S., Suhendri, Zailani, & Hardivizon. (2022). Improving Students’ Collaboration Thinking Skill under the
Implementation of the Quantum Teaching Model. International Journal of Instruction, 15(3), 451-464.
https://doi.org/10.29333/iji.2022.15325a.

Pratikno, Y., Hermawan, E., & Arifin, A. L. (2022). Human Resource ‘Kurikulum Merdeka’ from Design to
Implementation in the School: What Worked and What not in Indonesian Education. Jurnal Iqra’: Kajian
limu Pendidikan, 7(1), 326-343. https://doi.org/10.25217/ji.v7i1.1708.

Precious, E. C., & Feyisetan, A. V. A. (2020). Influence of Teacher-Centered and Student-Centered Teaching
Methods on the Academic Achievement of Post-Basic Students in Biology in Delta State, Nigeria. Teacher
Education and Curriculum Studies, 5(3), 120-124. https://doi.org/10.11648/j.tecs.20200503.21.

Purnamasari, E., Anhar, A., Advinda, L., & Sumarmin, R. (2018). Effect of Learning Model Problem Based
Learning Assisted LKPD of Competence to Learn Biology Students Class XI SMA State 12 Padang.
International Journal of Progressive Sciences and Technologies (IJPSAT), 6(2), 347-354.
http://ijpsat.ijsht-journals.org.

Purnomo, A. R., Yulianto, B., Mahdiannur, M. A., & Subekti, H. (2023). Embedding Sustainable Development
Goals to Support Curriculum Merdeka Using Projects in Biotechnology. International Journal of
Learning, Teaching and Educational Research, 22(1), 406-433.

Rahmatika, H., Lestari, S. R., & Sari, M. S. (2020). A PBL-Based Circulatory System E-Module Based on
Research Results to Improve Students’ Critical Thinking Skills and Cognitive Learning Outcome. JPI
(Jurnal Pendidikan Indonesia), 9(4), 565-575. https://doi.org/10.23887/jpi-undiksha.v9i4.25647.

Raviv, A., Cohen, S., & Aflalo, E. (2017). How Should Students Learn in the School Science Laboratory? The
Benefits of Cooperative Learning. Research in Science Education, 49(2), 331-345.
https://doi.org/10.1007/s11165-017-9618-2.

Sabon, Y. O. S., Istiyono, E., & Widihastuti, W. (2022). Developing “Pancasila Student Profile” Instrument for
Self-Assessment. Jurnal Penelitian Dan Evaluasi Pendidikan, 26(1), 37-46.
https://doi.org/10.21831/pep.v26i1.45144.

Shi, Y., Yang, H., Dou, Y., & Zeng, Y. (2022). Effects of Mind Mapping-based Instruction on Student Cognitive
Learning Outcomes: a Meta-Analysis. Asia Pacific Education Review, 1(1), 1-15.
https://doi.org/10.1007/s12564-022-09746-9.

Ullah, I., Tabassum, R., & Kaleem, M. (2018). Effects of Peer Tutoring on the Academic Achievement of Students

Improving Mutual Cooperation and Students' Cognitive Learning Outcomes using
Problem Based Learning Assisted by Student Worksheets in Biology Learning (Meiliana 79
Dwi Cahya)



BIOEDUKASI: Jurnal Biologi dan Pembelajarannnya Vol. 21 No 2, June 2023, page 74-80
e-ISSN: 2580-0094; p-1SSN:1693-3931

in the Subject of Biology at Secondary Level. Education Sciences, 8(3), 1-11.
https://doi.org/10.3390/educsci8030112.

Weng, C., Otanga, S., Christianto, S. M., & Chu, R. J. C. (2020). Enhancing Students’ Biology Learning by Using
Augmented Reality as a Learning Supplement. Journal of Educational Computing Research, 58(4), 1-24.
https://doi.org/10.1177/0735633119884213.

Yanzi, H., Faisal, E. El, Mentari, A., Rohman, & Seftriyana, E. (2022). Implementation of the Pancasila Student
Profile Strengthening Project in SMA Kategori Mandiri at Bandar Lampung City, Indonesia. Jurnal
Pendidikan Progresif, 12(3), 1423-1432. https://doi.org/10.23960/jpp.v12.i3.202232.

Improving Mutual Cooperation and Students' Cognitive Learning Outcomes using
Problem Based Learning Assisted by Student Worksheets in Biology Learning (Meiliana 80
Dwi Cahya)



