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Figure 1. Courses Distribution of Curriculum 2018
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Figure 2. Courses Distribution of Curriculum 2023



Table 1. Distribution Curriculum Structure per Semester in Curriculum 2018 and 2023
of MP-BE

ECTS Credit Points

Semester Students from Same Field Students from Outside the Field

II 21.0 31.5 31.5 31.5
I 4.5 9 4.5 22.5
v 12.0 12 12.0 12

Total 58.5 84 76.5 97.5
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Module number Module name

PS701 Statistics
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) SPs Expertise Course 1st /Odd Semester
Teaching methods Prerequisites for attendance | Language
Team-Based Project, Active Learning, None Indonesian, English
Case Method
Type of examination (Final Grade Composition) SKS (+Workloud in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%)
Final Exam (30%) 4,5 (100 contact hours in
class+50 hours of self study
(together 150 hours)
Module coordinator Semester week hours:
Prof. Dr. Yayan Sanjaya, M.Si 150 minutes

Additional teachers involved

Dr. Rini Solihat, M.Si

Syllabus

Statistics is a course that aims to develop students’ abilities to apply their understanding of correct statistical
data analysis techniques using descriptive and inferential approaches in accordance with proper statistical
procedures. They should be able to utilize these skills in designing data collection, data processing, and

interpretation, as well as be proficient in using statistical software/applications in biological education
research

The course is conducted through active learning using team based project, active learning, and case method
through analysis paper, presentation and discussion, and practice analyze data using application SPSS, Smart
PLS, XLSTAT, and Visual PLS. The output of this course are paper with main focus in theory about data
processing techniques and its applications in thesis research plan for each students. Assessment is
conducted through portfolios, performance assessments, midterm exam, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to design data collection techniques such as process, interpret, and present data in biology
education research

- Able to identify and analysis object of their research plan, so it is appropriate when designing data
collection such as process, interpret and present data

- Able to develop TPACK in biology education when designing data collection such as process, interpret,
and present data

- Able to develop valid laboratory acitivities by using appropriate statistical procedures in biology
education research

- Able to communicate results of biology education studies using appropriate statistical procedures




References:

1. Moore, D. S., McCabe, G. P., & Craig, B. A. (2017). Introduction to the practice of statistics (9th ed.).
W. H. Freeman

2. Newbold, P., Carlson, W. L., & Thorne, B. (2012). Statistics for business and economics (8th ed.).
Pearson Education

3. Snedecor, G. W., & Cochran, W. G. (1989). Statistical methods (8th ed.). lowa State University Press

4. Johnson, R. A., & Wichern, D. W. (2007). Applied multivariate statistical analysis (6th ed.). Pearson
Prentice Hall.

5. Walpole, R. E., Myers, R. H., Myers, S. L., & Ye, K. E. (2011). Probability and statistics for engineers
and scientists (9th ed.). Pearson Education.

6. Suhendar, S., Widodo, A, Solihat, R., & Riandi, R. (2024). Forecasting Methods in Science Education:
A Bibliometric Analysis Using the Scopus Database. KnE Social Sciences, 472-483.




Module number Module name
PS702 Philosophy of Science

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) SPs Expertise Course 1st /Odd Semester

Teaching methods Prerequisites for attendance | Language
Active Learning, Case Method None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

2 (90 hours)
Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)

Assignment Product (20%)

Final Exam (30%) 3 (41.7 contact hours in learning +
48.3 hours of evaluation (together
90 hours))

Module coordinator Semester week hours :

Dr. Saefudin, M.Si 100 minutes

Additional teachers involved

Syllabus

Philosophy of science is a course that aims to develop students’ abilities to identify and discuss knowledge
about the main concepts and principles in the philosophy of science through the concepts and principles,
laws/rules of biology concerning: plasma membrane; protein synthesis; respiration and respiratory
mechanisms in organisms; photosynthesis; cytoskeleton; systems: excretory, nervous, and hormonal; genes,
DNA, chromosomes; biodiversity and conservation; habitat, ecological niche, ecosystem, and resources;
inheritance and its mechanisms; biotechnology, through a presentation on a philosophy of science topic

The course is conducted through active learning and case method. Lecturer reviewed assignment who was|
tasked as a presenter, raising a discussion topic on the concepts and principles related to biology’s material
then students discussed case and reconstructed the essential concepts and built new ones; Under guidance
of lecturer, students provided considerations and recommendations for the topic that raised a case. In the
end, students and lecturers conducted an evoluation and reflection on the learning process. Synchronous|
learning is conducted through activities such as discussions and problem solving that stimulate students to
analyze concepts and principles of biology materials and its philosophy. Asynchronous learning is conducted
through assignments, allowing students to develop ICT literacy, communication skills, and collaboration.
Assessment is conducted through portfolios, performance assessments, midterm exam, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to identify course concepts and regulations in accordance with academic standards and the
scope of the philosophy of science course

- Able to recognize the nature of the philosophy of science: its meaning, scope, object, and purpose

- Able to analyze the concepts and principles related to the structure and function of the plasma
membrane system and its philosophy

- Able to analyze concepts and principles of protein synthesis and its philosophy

- Able to analyze the concept of respiration and respiratory mechanisms in organisms and its
philosophy




Able to analyze the concept of the cytoskeleton, its structure, and function, along with its philosophy
Able to analyze the philosophical study of the excretory system

Able to analyze the philosophical study of the nervous and endocrine systems

Able to analyze the philosophical study of genes, DNA, and chromosomes in relation to inherited
traits

Able to analyze biodiversity and conservation, and their philosophical implications

Able to analyze the concepts and principles of habitat, niche, ecology, ecosystem, and natural
resources, and their philosophy

Able to analyze the concepts and principles of inheritance and its mechanisms, and their philosophy
Able to analyze the concepts and principles of biotechnology and its philosophy

References:

1. Mukhtar Latif.2016.0rientation towards Understanding the Philosophy of Science. Jakarta: Prenada
Media Group

2. Campbell, N.A, J.B. Reece, L A. Urry, M.L. Cain, S.A. Wasserman, PV. Minorsky, R.B.
Jackson.2014.Campbell biology. New York: Pearson

3. Saefudin.,Permana, A., Amprasto. 2022. Field trips based on a focused strategy to stimulate the
improvement of students' problem-solving skills on ecosystem materials. Jurnal Bioedukatika.
doi.org/10.26555/bioedukatika.v10i1.20875




Module number Module name
BI761 Development of Assessment Biology Education

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) SPs Expertise Course 1st/Odd Semester

Teaching methods Prerequisites for attendance | Language
Discussion, Lectures and Problem Solving None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Dr. Ana Ratna Wulan, M.Pd. 150 minutes

Additional teachers involved

Dr. Siti Sriyati, M.Si.

Syllabus

‘Development of Assessment Biology Education’ is a core study program expertise course with compulsory
status. The learning outcomes of this course demonstrate scientific, educational, and religious attitudes and
behaviors, that contribute to improving the quality of life in society, nation, and state based on academic
norms and ethics in analyzing biology education assessments, evaluating, and synthesizing biology
education assessments critically, systematically and sustainably in accordance with the development of
science and technology, being able to integrate learning skills and innovate in developing biology education
assessments to become lifelong learners, and being able to innovate in developing biology education
assessments in accordance with the demands of 21*-century skills and industrial revolution 4.0.

The course material includes an introduction to learning assessment and evaluation, limited response
assessments, essay assessment, science process skills assessment, science generic skills, assessment,
reasoning assessment, assessment using the revised Bloom’s taxonomy, standard tests, and item
development, benchmarking PISA assessment and TIMSS, product and process performance assessment,
attitude assessment, personal communication assessment, portfolio, and other communication
assessment, and Biology learning assessment design.

The course process is carried out synchronously and asynchronously using constructivism, contextual, and

problem-solving approaches, with assignment method, presentation, discussion, question and answer
method. The assessment of this course is carried out on presentation reports, midterm, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to understand the introduction to biology learning evaluation development courses (nature,
principles, and scope).

- Able to analyze limited response assessments and essay assessments.

- Able to Identify and analyze the main characteristics of construction validity and instrument validity of
the science process skills test in biology.

- ldentify the main characteristics of the test of generic science skills in biology and describe the
indicators of generic science process ability in Biology.

- Able to understand and make assessment reasoning.




Able to understand and make standardized tests and problem-item development.

Able to analyze PISA and TIMSS benchmarking assessments.

Able to analyze and make product and process performance assessment.

Able to analyze attitude assessment.

Apply the concept and be able to analyze the personal communication assessment in biology teaching.
Able to analyze portfolio assessments and other communications.

References:

1. Stiggins, R.J. 1994 (2011). Student-Centered Classroom Assessment.

2. Stiggins, R.J. & Chappuis, J. 2012. An Introduction to Student-Involved Assessment for Learning.
Boston: Pearson.

3. Suskie, L. 2009. Assessing Student Learning: A Common Sense Guide. San Fransisco: Josses-Bass.

Butler, S.M. & McMunn, N.D. 2006. A Teacher’s Guide to Classroom Assessment: Understanding and
Using Assessment to Improve Student

Learning. San Fransisco: Josses-Bass.

Popham. 2011. Classroom Assessment: What Teachers Need to Know. Boston: Pearson.

7. Wulan, A.R. (2020). Menggunakan Asesmen Kinerja untuk Pembelajaran Sains dan Penelitian.

Bandung: UPI PRESS




Module number Module name

BI701 Research Method

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) SPs Expertise Course 1st/Odd Semester

Teaching methods Prerequisites for attendance | Language

Team-Based Project, Active Learning, None Indonesian, English

Case Method

Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3

Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)

Assignment Product (20%) 4.5 (100 contact hours in class +

Final Exam (30%) 50 hours of self-study (together
150hrs)

Module coordinator Semester week hours:

Prof. Dr. Hj. Nuryani Rustaman, M.Pd. 150 minutes

Additional teachers involved

Dr. Rini Solihat, M.Si

Syllabus

‘Research Method’ is a course that which students will identify, study, and discuss knowledge about the
basic principles of education-based educational research (especially biology education), both quantitative
research, as well as qualitative research and other methods (naturalistic and/ or field); present the result of
the study in the form of a comparison of educational research methods, and an example of one method in
depth; analyzing a number of educational journal articles of interest as a basis for determining research
focus and research methods in preparing pre-proposal

The course explores a wide array of topics encompassing the material: qualitative method, survey,
ethnography, experimental method, comparative, correlational, classroom action research, research and
development (RND), and mixed-method.

The teaching methods adopted in this course are designed to facilitate a comprehensive and situational
understanding. These methods include team-based projects, active learning, and the case method.
Team-based projects provide students with the opportunity to collaborate with their group members to
discuss various types of educational research methods and to analyze the use of these methods in
international articles. Active learning enables students to learn independently to acquire knowledge. The
case method provides students with the opportunity to find alternative solutions to problems presented
within the scope of educational research methods. Students are evaluated based on student activities,
group assignments, individual pre-proposal design assignments, midterm exams, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to analyze problems, the nature and characteristics of educational research, and ethics in research

- Able to examine the role of educational research and types of educational research

- Able to choose research methods, designs, and international study sources that support research plans
appropriately.




Able to choose research methods (experimental, qualitative, survey) design and international study
sources that support the research plan appropriately.

Able to choose research methods (comparative, correlational, historical, and research & development)
design and international study sources that support the research plan appropriately.

Able to choose research methods (ethnography, classroom action research, and mixed-method) design
and international study sources that support the research plan appropriately.

Able to present a draft research plan based on an appropriate study of research methods, designs, and
international study sources that support the research plan.

Present a pre-draft thesis proposal

References:

1. PERATURAN REKTOR UNIVERSITAS PENDIDIKAN INDONESIA NOMOR 7867/UN40/HK/2019 TENTANG

PEDOMAN PENULISAN KARYA ILMIAH UPI TAHUN 2019

2. Fraenkel & Wallen, 1990. How to Design and Evaluate Research Education, New York: Mc. Grawhill
3. Creswell, J. W., & Guetterman, T. C. (2019). Educational Research: Planning, Conducting, and

Evaluating Quantitative and Qualitative Research. New York: Pearson.




Module number Module name

BI706 Study of International Research Results in Biology Education
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) SPs Expertise Course 1st/Odd Semester
Teaching methods Prerequisites for attendance | Language
Active Learning & Student-Centered None Indonesian, English
Learning
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Assignment analysis (30%) ECTS (+Workload in hrs)
Assignment synthesis product (45%) 4.5 (100 contact hours in class +
50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Widi Purwianingsih, M.Si. 150 minutes

Additional teachers involved

Prof. Riandi, M.Si.

Syllabus

‘Study of International Research Results in Biology Education’ is a course to intended for students to have
the ability to access information in the form of a number of articles on biology education research results
from international journals with certain themes of interest, analayze these research articles and report the
results of their analysis in a nroef form; so that later it can be used as a basis for their thesis research.

The scope of this course includes searching for information in the form of biology education research
articles from the latest international journals (the last five years) on the internet, collecting eight articles
that support a particular theme, analyzing the articles that have been collected, reporting writing the
results of the article analysis for a maximum of two pages and presenting one title of the analysis report so
that it is clear to understand the content, strengths and weakness of the research.

The teaching method adapted from this course is centered on active student activities to explore
information on the results of global (international) biology education research studies independently.
Active learning and student-centered learning methods provide opportunities for students to analyze
research findings that are in accordance with the focus of their research interests as the basis for their
thesis research. Students are evaluated based on their findings in the analysis assignment, presentation of
the main article, and synthesis of the article into a new whole article based on their findings. This
evaluation method ensures consistent student understanding and progress throughout the program.

Learning goals and qualifications In this module students learn to:

- Able to search for reputable scientific articles.

- ldentify elements of scientific articles that meet scientific criterica that can be justified

- Able to distinguish between library review articles and research articles

- Able to identify the essential parts of an article

- Able to analyze articles and communicate the results of the analysis in written and oral form

- Able to synthesize a number of articles inton one paper by raising a certain theme related to biology
education.




References:

1.

2.
3.
4

o v

American Biology Teacher. https://online.ucpress.edu/abt

Internataional Journal of Science Education. https://www.tandfonline.com/journals/tsed20

Journal of Biology Education.

A Reputable international journal with an ISSN that publishes research articles on biology education
published in the last five years.

Universitas Pendidikan Indonesia. (2019). Pedoman Penyelenggaraan Universitas Pendidikan Indonesia
Purwianingsih, D., Rochintaniawati, D., Riandi, Sriyati, S., Widodo, P. A. Pengembangan Pembelajaran
berbasis STEM untuk Membangun Keterampilan Rekayasa dan Literasi Teknologi Siswa SMP.

Purwianingsih, W. Pembekalan Technological Pedagogical Content Knowledge (TPACK) terintegrasi
Education for Sustainable Development (ESD) Bagi Calon Guru Boiologi Melalui Mata Kuliah Kapita
Selekta.
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Module number

Module name

BI204 Biology Learning Evaluation

Course of study
M.Pd. (Master of Education)

Type of course

Matriculation Course

Semester / Rotation
2nd/Even Semester

Teaching methods

Active learning, Collaborative learning,

Prerequisites for attendance

None

Language
Indonesian, English

Case method

Type of examination (Final Grade Composition) SKS (+Workloud in hrs)
3

Students Activity process (25%)
Midterm Exam (25%)
Assignment Product (20%)

Final Exam (30%)

ECTS (+Workload in hrs)

4,5 (100 contact hours in
class+50 hours of self study
(together 150 hours)

Module coordinator
Dr. Ana Ratna Wulan, M.Pd

Semester week hours:
150 minutes

Additional teachers involved

Syllabus

‘The Biology Learning Evaluation’ is a course that aims to develop students’ abilities principle understanding
of educational evaluation, encompassing: mastery of assessment objectives and functions; the role off
evaluation in teaching and learning processes; evaluation procedures and forms; assessed competencies;
planning, development, and analysis of test items, test validity and reliability (concepts and process skills);
processing assessment results; performance assessment, including portfolios and practical assessment; and
classroom-based assessment.

The course is conducted through active learning through analysis, presentation and discussion. Learning
activities conducted with student present a real word case about materials relevan with biology learning
evolution then lecturer conduct class discussion, student reconstruct essential concepts and build new ones,
students provide considerations and recommendations for improving instrument raised as a case, in the end
students and lectures conduct evaluation and reflection of learning.The output of this course is several types
of assesment instruments to asses biology evaluation in school. Teaching media used include Zoom, LCD,
powerpoint. Assessment is conducted through portfolios, performance assessments, and final exams.

Learning goals and qualifications In this module students learn to:

1. Able to understand characteristics and purposes of formative and summative assesment, assesment
process models, and measurement procedures

2. Able to understand and create assesment procedures and tools for cognitive domain Bloom
taxonomy (C1-C6) that are relevant to learning objectives

3. Able to compare cognitive levels according Bloom’s taxonomy and Bloom’s revised taxonomy (C1, C5,
C6)




©ooNo U e

Able to create test items for specific topics and grade levels: essay and objective

Able to process assessment results such as essay or objective, and ranks

Able to develop non-test instruments for performance and practical assessment.

Able to analyze performance/alternative assessment and process assessment

Able to analyze science process assessment (characteristics and types of science process skills)
Able to analyze and create assessment of process skills in biology learning.

10 Able to analyze and create portfolio assessment analysis in biology learning practice.
11. Able to analyze and create analysis of item validity and reliability
12. Able to analyze and create analysis of classroom-based assessment, summarizing, and reflection.

References:

1. Anderson, L.W., & Krathwohl, D.R., Eds. (2001). 4 Taxonomy for Teaching and Learning: A
Revision of Bloom's Taxonomy of Educational Objectives. New York: Macmillan College Publishing
Company. Section II: Chapter 3-5

2. Arikunto, S. (2003). Dasar-dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara

3. Rustaman, N.Y. (2009). Penilaian Pendidikan IPA. Draf buku Teks Sekolah Pascasarjana UPI.
Bandung: Rosda Karya

4. Sudjana, N. (1989). Penilaian Hasil Proses Belajar Mengajar. Bandung: Rosda Kary

5. Waulan, A.R. (2008). ’Inovasi Penilaian Kinerja melalui penggunaan Rubrik Sederhana”. Mimbar
Pendidikan

6. S S Nurhijahl*, A R Wulanl, and S Diana. 2020. Implementation of formative assessment through
oral feedback to develop 21st century critical thinking skills of student on plantae learning. Journal of
Physics: Conference Series 1521 (2020) 042021 IOP Publishing
doi:10.1088/1742-6596/1521/4/04202

7. Harlen, W.1983. Guide to Assessment: Science.

8. Zainul, A.2001. Alternative Assessment. Jakarta: Pusat Antar Universitas (PAU) Universitas Terbuka




Module number Module name

BI106 Learning and Teaching Biology

Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Aanvullen Course 1st/Odd Semester
Teaching methods Prerequisites for attendance | Language

Discussion, Presentation, Problem None Indonesian, English
Solving

Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

2 (90 hours)
Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%)
Final Exam (30%) 3 (41.7 contact hours in learning

+ 48.3 hours of evaluation
(together 90 hours))

Module coordinator Semester week hours :
Dr. Mimin Nurjhani Kusumastuti, M.Pd 100 minutes

Additional teachers involved

Syllabus

‘Learning and Studying Biology’ is a course that falls under the category of subject-specific learning skills
courses, which is mandatory for all undergraduate biology education students. The learning process is
designed to equip students with the knowledge and experience necessary to develop biology learning. The
course materials cover science education standards (Biology), teacher competencies and duties, 21%-century|
student characteristics, 21%-century skills, characteristics of 21%-century biology learning/ industry 4.0,
epistemology and the nature of biology in biology learning, developments in biology and challenges in
biology learning, curriculum and taxonomy of learning objectives (Bloom’s Taxonomy), Principles of
pedagogical content knowledge (PCK), analysis of basic competencies and workshops on developing learning
objectives/ indicators, learning materials, designing learning experiences, designing learning strategies
(determining approaches, methods, models, learning media), science process skills, and developing
instruments for assessing learning processes and outcomes. The course is conducted through expository
strategies, workshops, presentations, discussions, and case studies. during workshops, students learn and
complete tasks individually. Case study learning involves group assignments where students visit high schools|
to observe the biology learning process in the classroom and conduct interviews on how teachers manage
the classroom and/ or biology laboratory activities.

This course employs a pedagogical approach that incorporates discussions, presentations, and
problem-solving activities. This allows students to engage in deep discussions about learning and teaching
biology, as well as to explore and address educational challenges encountered in real-world teaching
contexts.

Learning goals and qualifications In this module students learn to:

- Able to create learning plans and develop ideas for creating learning plans for biology learning and
teaching courses.
- Able to analyze the characteristics of biology learning




Able to analyze characteristics of junior and senior high school students

Able to analyze the duties of biology teachers

Able to analyze explanations and discussion about science/ biology curricula for junior and senior
high school

Able to explain and analyze the objectives in biology learning by applying critical and creative thinking
Able to explain and analyze biology learning materials.

Able to explain and analyze biology learning experiences by developing creative ideas and concepts
Able to practice determining and developing learning experiences aligned with learning objectives
and the characteristics of biology concepts.

Able to analyze biology teaching approaches and methods

Able to analyze lesson plans and learning unit.

References:
1. Departemen Pendidikan Nasional (2003) Kurikulum SMP
2. Departemen Pendidikan Nasional (2003)Kurikulum SMA
3. Nuryani Rustaman (2003), Strategi Belajar Mengajar Technical Cooperation JICA.
4. Grondlund, N.E(1970), Stating Behavioral Objectives for Classroom Instruction, London:
Collier-McMillan Ltd Cole,
5. P.G & Chan L.K.5(1994) Teaching Principles and Practice, 2 nd ed. New York Prentice Hall.

Warsita, A.N., Kusumastuti, M.N.., Shintawati R. 2018. Hubungan Penguasaan Konsep dengan
Kemampuan Menilai Kredibilitas Sumber Informasi Menggunakan Problem Based Learning (PBL)
pada Materi Pencemaran Lingkungan. Assimilation: Journal of Biology Education.




Module number Module name
BI318 Biology Instructional Plan

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Aanvullen Course 1st/Odd Semester

Teaching methods Prerequisites for attendance | Language
Student Centered Learning None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

2 (90 hours)
Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)

Assignment Product (20%)

Final Exam (30%) 3 (41.7 contact hours in learning +
48.3 hours of evaluation (together
90 hours))

Module coordinator Semester week hours :

Dr. Mimin Nurjhani Kusumastuti, M.Pd. 100 minutes

Additional teachers involved

Dr. Kusnadi, M.Si

Syllabus

‘Biology Instructional Plan’ is a course that is categorized as a subject-specific learning skills course, a
mandatory requirement for all undergraduate biology education students. The learning process is designed
to equip students with the knowledge and experience necessary to develop and implement biology learning
activities. Course materials cover the analysis of basic competencies to formulate learning outcomes, the
development of learning materials aligned with learning objectives and based on learning experiences
suitable for the characteristics of the material and learning objectives, learning models, classroom|
management, and laboratory activity management, media, and learning assessment, and the development
of instructional plans. The course concludes with reflections on simulated teaching activities and
observations of teaching activities conducted in schools to enrich insights and experiences for planning and
implementing biology learning that is aligned with the nature of science, realistic, and enjoyable.

Learning goals and qualifications In this module students learn to:

- Able to describe the concepts, principles, and theories of biology instructional plan

- Able to develop detailed and systematic semester and annual programs for the schhol

- Able to develop detailed and systematic semester and annual programs the school and can simulate
the design of biology semester/ learning programs into teaching

- Able to understand the characteristics, stages, and requirements of practical/ experimental and
inquity-based learning

- Able to understand the characteristics, stages, and requirements of advanced environmental-based
learning

- Able to assess instructional plans/ learning modules based on the environment according to the
biology curriculum

- Able to analyze and evaluate learning modules based on distance learning

- Able to implement lesson plans in the classroom for the biology teaching
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Module number Module name

BI106 Learning and Teaching Biology

Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Aanvullen Course 1st/Odd Semester
Teaching methods Prerequisites for attendance | Language

Discussion, Presentation, Problem None Indonesian, English
Solving

Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

2 (90 hours)
Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%)
Final Exam (30%) 3 (41.7 contact hours in learning

+ 48.3 hours of evaluation
(together 90 hours))

Module coordinator Semester week hours :
Prof. Dr. Riandi, M.Si 100 minutes

Additional teachers involved

Syllabus

‘Aanvullen Course’ equips prospective teachers and education personnel with the knowledge of information
and communication technology (ICT) literacy and biology learning media, with a focus on the following: 1)
basic concept of ICT and literacy in education, the urgency and position of ICT in the 21st-century education
framework; 2) concepts, principles, and characteristics of biology learning media; 3) computer and internet
user security systems, as well as legal, ethical, and social issues related to ICR use; 4) the utilization of ICT In
education and trends in 21%-century biology learning media innovation; 5) the procedures for selecting and
developing conventional and digital learning media; 6) basic photography techniques; 7) designing learning
media and simulating them in learning; and 8) entrepreneurship in the field of learning media. The learning
process emphasizes students’ activities through discussions, analyses, problem-solving, designing, and
simulating learning media. Discussion on issues and feedback on learning media products are conducted

collaboratively by lecturers and students, concluding with an elaboration of the course material by the
lecturer.

Learning goals and qualifications In this module students learn to:

- Able to analyze the basic principles, definitions, and types of learning media.

- Able to analyze the characteristics and select biology learning media

- Able to analyze the characteristics od junior and senior high school students in relation to media
- Able to analyze the role of learning media in achieving biology learning objectives

- Ab le to design and communicate biology learning media
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Module number Module name

BI704 Analysis of Biology teaching practices
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Course within 1st/Odd Semester
Master Program
Teaching methods Prerequisites for attendance | Language
Team based Project, Active learning, None Indonesian, English
Case Method
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. Hj. Diana Rochintaniawati, M.Ed 150 minutes

Additional teachers involved

Dr. Mimin Nurjhani Kusumastuti, M.Pd.
Dr. Eni Nuraeni, M.Pd

Syllabus

‘The Analysis of Biology Teaching Practices” is a course that aims to develop students’ abilities to apply
educational theories and principles to review and analyze real-world cases of biology education in
secondary schools within their respective environments. Students will identify strengths, weaknesses,
limitations, and challenges faced in these cases, and propose strategies to improve the quality of biology
education in these schools. This will be achieved through the development of educational theories or
principles constructed from field findings. Synchronous learning is conducted through lectures,
discussions, and assignment while asynchronous learning involves independent activites such as analyzing
various articles on observations and related scope; collaborative acitivities include creating presentations
on observation and identifying focus of observation. Output of this course is paper that analyze the results
of observation and all of discussion that have been conducted. Students' mastery level is assessed through
written tests (mid-term and final exams) and other relevant tests.

Learning goals and qualifications In this module students learn to:

- Students able to analyze trends in biology learning and area of observation

- Students able to act as observers and determining the focus of observation

- Students able to propose their observational focus after conducting an initial observation of the
school or group to be observed

- Students able to present their observational focus according to their preferred field of study

- Students able to identify problems in the field and formulate them into observational focus

- Students able to determine the observational focus based on the problems found in the field.




- Students able to create an observational focus based on problems found in the field.

- Students able to report the results of observations on the identified problems in the school

- Students able to create a report on the results of observations of learning conducted in high schools
based on their focus of study

- Students able to present the results of observations on biology learning problems in schools.

- Students can report results of observations on learning conducted in high school based on their focus
of study

References:
1. Babbie,E. (1983). The Practice of Social Research. Belmount: Wadsworth Publishing Co. (Chapter 10:
Field Research).
2. Yin,R.K. (1984). Case Study Reseacrh Design and Methods.London: SAGE Publications. (http://nerve
berkeley.edu/abstracts/MDS-263/MDS-FIELD.html (2002). Field Study Methods).
3. McMillan, J.H. and Schumacher, S.(2001). Research in Education: A Conceptual Introduction.New
York: Addison Wesley Longman




Module number Module name
BI713 The Biosystematics and Evolution

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Specialized Course within 1st/ Odd Semester

Master Program

Teaching methods Prerequisites for attendance | Language
Active Learning, Collaborative Learning | none Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Topik Hidayat, M.Si., Ph.D. 150 minutes

Additional teachers involved

Syllabus

‘The Biosystematics and Evolution’ is a course that aims to develop students’ abilities to have an
overview, understanding, and reasoning ability about the diversity of tropical organisms and their
relationships (evolution). Students' understanding and reasoning abilities are developed through
discussions, presentations, and assignments. The course is conducted with student presents a case study
on the diversity of tropical organisms, lecture and students elaborate the concept, lecturer and students
evaluate and reflect on the session. The output of this course is a paper that analyse urgency of studying
topics related to biodiversity and evolution and how to teach effectively these subjects. Students'
mastery level is assessed through written tests (mid-term and final exams) and other relevant tests.

Learning goals and qualifications In this module students learn to:

- Able to apply concepts of introduction and explanation of biosystematics and taxonomy

- Able to apply concepts of tropical organism diversity

- Able to apply concepts and principles of systematic biology, taxonomy, and evolution.

- Able to apply concepts of tropical organism diversity

- Able to apply concepts of tropical organism diversity in relation to mutation and genetic variation
- Able to apply concepts and principles of systematic biology, taxonomy, and evolution

- Able to analyze the concept of parthenogenesis and evolution

- Able to analyze the concepts of homology and homoplasy

- Able to analyze the concepts of ontogeny and phylogeny

- Able to analyze concepts and principles of molecular systematics or phylogenetics.

- Able to analyze concepts and principles of numerical taxonomy

- Able to identify and classify organisms through phenetic and cladistic/phylogenetic analysis and




interpret the results.
Able to analyze bioinformatics and DNA barcoding
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Module number Module name

BI763 The Biology Education Laboratory Activity Development
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Core Expertise Course of 2nd/Even Semester

Study Program

Teaching methods Prerequisites for attendance | Language
Team-Based Project, Active Learning, None Indonesian, English
Case Method
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Dr. Bambang Supriatno, M.Si 150 minutes

Additional teachers involved

Prof. Dr. Hj. Widi Purwianingsih, M.Si
Dr. Kusnadi, M.Si

Dr. Amprasto, M.Si

Syllabus

‘The Biology Education Laboratory Activity Development’ is a course that aims to develop students’ abilities
in laboratory management, particularly in practical work and experimentation, especially for the study of
school biology concepts. The course material includes; 1) practical work and reconstruction of laboratory
activities; 2) the creation of laboratory activity designs; 3) the optimization and development of laboratory
practical equipment; 4) the development of field trip activites; and 5) laboratory safety.

The course is conducted through active learning using inquiry and constructivist approaches through
analysis, presentation and discussion, practical work, experiments and investigation, and field trip. The
output of this course are the design of reconstructed laboratory activities and new laboratory activities
development of specific competencies that can be published. Teaching media used include Zoom, LCD, live/
preserved specimens, etc. Assessment is conducted through portfolios, performance assessments, and final
exams.

Learning goals and qualifications In this module students learn to:

- Able to understand the general picture of school laboratory practicums, the meaning and purpose of
practicums, and the scope of the biology education laboratory activity development course.

- Able to analyze the quality of practical activities based on trial results and synthesize the quality of
field/ school practical activities based on the analysis results.

- Able to make decisions and provide solutions based on decisions made regarding practical errors in
laboratory activity design.

- Able to master the minds-on process through TPACK in practical activites and the ability to make joint
decisions based on minds-on errors in practicums.

- Able to develop instruments for the analysis of laboratory activity design.




- Able to understand Bloom’s taxonomy through concept analysis and analysis of laboratory design
practices.

- Produces a laboratory design research instrument based on the Vee Diagram

- Produces a laboratory activity design instrumen based on the results of Novak and Gowin’s knowledge
construction

- Communicates the results of the analysis on the sampled Laboratory Activity Design.

- Writes and published scientific articles based on the results of the sampled Laboratory Acitvity Design.

- Communicates the results of the sampled Laboratory Activity Design research both orally and in writing.
Writes scientific publications based on the results of the sampled and reconstructed Laboratory Activity
Design.
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Module number Module name

BI714 Ethno-pedagogy of Biology
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Course within 1st/ Odd Semester
Master Program 2nd/Even semester
Teaching methods Prerequisites for attendance | Language
Active learning, Collaborative learning, None Indonesian, English
Field lecture, problem solving
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Dr.Hj. Siti Sriyati, M.Si 150 minutes

Additional teachers involved: -

Syllabus

‘The Ethnopedagogy of Biology’ is a course that provides a foundational understanding of ethnopedagogy,
encompassing the mastery of its concepts and framework, the role of ethnopedagogy in biology education
and research, ethnobiology (ethnobotany and ethnozology), indigenous science and local wisdom, science
literacy in specific cultural contexts, design of learning materials based on local wisdom and science literacy,
and the design of science literacy assessments based on spesific cultural contexts. The lecture begins with
the lecturer conducting an aperception of the lesson. The lecturer then checks the assignments. Students
will search for literature on indigenous science and local wisdom in specific cultures, students assigned as
the presenter will communicate a case related to indigenous science and local wisdom, students and
lecturer will elaborate on the concept, then students and lecturer will conduct an evaluation and reflection.
The output of this course are a paper about indigineous knowledge and the relevance to biology materials
that exist in student’s region. Teaching media used include Zoom, LCD, PPT, etc. Assessment is conducted
through student activity process, midterm exam, and assignment product.

Learning goals and qualifications In this module students learn to:

- Able to explain the scope of ethnopedagogy

- Able to describe the extent and boundaries of ethnopedagogy

- Able to explain and provide examples of the role of ethnopedagogy in biology education

- Able to anlyze phenomena related to indigenous science and local wisdom in spesific cultures

- Able to synthesize phenomena related to indigenous science and local wisdom in spesific cultures

- Able to summarize core values of education based on indigenous science and local wisdom

- Able to communicate phenomena related to indigenous science and local wisdom

- Able to compare concepts of ethnobotany and ethnozoology and provide examples of ethnobiology
in education




Able to analyze scientific aspects of their field trip to Kampung Naga
Able to analyze how to observed scientific knowledge can be applied in teaching using the 2013

Curriculum or the Merdeka Curriculum

Able to communicate the findings of their field trip to Kampung Naga and analyze the scientific

aspect
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Module number Module name

BI712 Microbiology and Genetics
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Courses within 1st/Odd Semester
Master Program
Teaching methods Prerequisites for attendance | Language
Discussion, Discovery Learning None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. H. Riandi, M.Si 150 minutes

Additional teachers involved
Dr. Yanti Hamdiyanti, M.Si

Syllabus

‘Microbiology and Genetics’ is a course that aims to provide a foundational understanding of
microorganisms and their applications in various aspects of life. It covers the substance of heredity and
genetic information transfer, chromosomal and gene mutations, bacterial and viral genetics, DNA
manipulation, and population genetics as an introduction to evolution. The course is delivered through
lectures, discussions, problem-solving, and assignments and includes the examination of research findings
from relevant journals, as well as the creation of animated media or written papers related to the course
material.

Learning goals and qualifications In this module students learn to:

- Able to analyze the concepts of the cell cycle, mitosis, and meiosis.

- Able to analyze the concepts of heredity, monohybrid, and dihybrid crosses.

- Able to analyze the concepts of multiple alleles and multiple genes, linkage, and gene mapping.
- Able to analyze the concept of protein synthesis

- Able to analyze the concepts of the structure, genome, and reproduction of viruses.

- Able to analyze the concepts of the types and structure of plasmids.

- Able to analyze the concepts of bacterial cell structure and bacterial staining techniques

- Able to analyze the concepts of nutrition, culture, and metabolic diversity in microorganisms.
- Able to analyze the concept of gene expression control in prokaryotes and eukaryotes.

- Able to analyze the concepts of PCR, sequencing, and restriction enzyme mapping

- Able to analyze the concept of recombinant DNA technology
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1. Campbell, N.A; Reece, J.B. and Mitchell, L.G. (2000). Biologi jilid 2. Jakarta: Penerbit Erlangga.
2. Cappuccino, James G., Welsh, Chad. (2018). Microbiology: a laboratory manual. Boston: Pearson.
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Module number Module name

PS703

Study of Pedagogic

Course of study
M.Pd. (Master of Education)

Type of course

SPs Expertise Course

Semester / Rotation
2nd/Even Semester

Teaching methods
Active Learning and Case Method

Prerequisites for attendance

None

Language
Indonesian, English

Type of examination (Final Grade Composition)

Students Activity process (25%)
Midterm Exam (25%)
Assignment Product (20%)
Final Exam (30%)

SKS (+Workloud in hrs)
2 (90 hours)

ECTS (+Workload in hrs)

3 (41.7 contact hours in learning +
48.3 hours of evaluation (together

90 hours))
Module coordinator Semester week hours :
Dr. Kusnadi, M.Si 100 minutes

Additional teachers involved
Prof. Dr. Riandi, M.Si

Dr. rer. Nat. Adi Rahmat, M.Si
Dr. Taufik Rahman, M.Si

Syllabus

‘The Study of Pedagogic” is a course that aims to develop students’ abilities in pedagogical knowledge and
understanding. The scope of the course includes theoretical studies and research results in biology
education, consisting of biological content knowledge, general pedagogical theories and curriculum, biologyj
subject pedagogy, student characteristics, the context of biology education, learning objectives, and a review|

of the latest research on biology pedagogy and its implementation.

The course is conducted through active learning using contextual and constructivist approaches through
analysis, presentation, and discussion. The output of this course are paper about analysis context, content,
pedagogy, and its implementation in biology material. Teaching media used include Zoom, LCD, Power point.
Assessment is conducted through portfolios, midterm exams, performance assessments, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to analyze application of appropriate pedagogical theories to develop biology education
- Able to analyze introduction the philosophy of science through lectures and discussions
- Able to analyze knowledge about biology content: nature of science, epistemology of biology, and

scope of biological science

- Able to analyze learning theories and cognitive learning

- Able to design biology learning curriculum components based on PCK and TPACK in accordance with
the development of biology education
- Able to analyze curriculum components and create learning objectives




- Able to create online learning and learning media systems

- Able to analyze curriculum components to innovate biology education

- Able to analyze the results of context, content, pedagogy, and its implementation in the material of
animal structure and function

- Able to analyze the results of the analysis and present pedagogical content for the school curriculum
on biomolecules and biotechnology

- Able to design biology learning curriculum components based on TPACK in accordance with the
development of biology education
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Module number Module name

BI711 Structure, and Function of Development
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Courses within 1st/Odd Semester
Master Program
Teaching methods Prerequisites for attendance | Language
Team-based project, Presentation, None Indonesian, English
Discussion
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Dr. rer. nat. Adi Rahmat, M.Si 150 minutes

Additional teachers involved

Dr. Kusnadi, M.Si

Syllabus

The ‘Structure and Function of Development’ course delves into the analysis of morphology and anatomy,
as well as the developmental processes from the cellular level to adult organisms in both animals and
plants. Students will learn microscopic observation techniques, conduct physiological experiments, and gain
a comprehensive understanding of and comparison between the biological systems of these two group
organisms. The course is divided into two parts. The first part discusses aspects related to plant
development, such as structure, basic developmental patterns, and plant developmental physiology. The
second part provides an overview of animal development, including patterns of sexual and asexual
reproduction in animals, developmental patterns in animals, fate maps, cell interactions during organ
formation, and environmental regulation of animal development. The course is complemented by
discussions and presentations. The course is conducted by presenting the assigned topics in groups and
facilitating class discussions. Evaluation is based on assignments, presentations, midterm exams, and final
exams.

Learning goals and qualifications In this module students learn to:

- Able to study the cytological characteristics of plant cells.

- Able to study the structure of plant cells.

- Able to study and analyze the structure, function, and development of plant tissues.

- Able to study and analyze the fundamental concepts of plant development

- Able to study the processes of alternation of generations and reproduction in bryophytes (mosses)
and angiosperms.

- Able to study the processes of alternation of generations and reproduction in ferns and
gymnosperms.

- Able to study and analyze developmental control mechanisms, including signal transduction, the roles
of light and photoperiodism, and the roles of temperature and vernalization.

- Able to study developmental control mechanisms, including genetic, and epigenetic control.




- Able to study the characteristics of cell division, factors affecting cell division, characteristics of
blastula, types of blastula, fate maps, and mechanisms of blastulation.

- Able to study the functions or purposes of gastrulation, types of gastrulation (in two examples of
vertebrate classes), characteristics of neurula, mechanisms of neurulation, and the prospective fates
of neurulations.

- Able to study the mechanisms of limb bud formation, eye formation, and lung formation.

- Able to study the causes, mechanisms, and examples of developmental abnormalities, as well as
preventive measures against developmental abnormalities

References:

1.

©® N LA

10.
11.

12.

13.
14.
15.
16.
17.

Bell, A.D. (1991). Plant Form: An lllustrated Guide to Flowering Plant Morphology. New York: Oxford
University Press.

Bendre, A. and A. Kumar. (1980). A Textbook of Practical Botany. New Delhi: Rastogi Publications.
Cutler, D.F. Botha, C.E.J. & Stevenson, D.W. (2007). Plant Anatomy an Applied Approach. New York:
Blackwell Publishing.

Esau, K. (1965). Plant Anatomy. New York: Toronto Publishing.

Fahn, A. (1985). Plant Anatomy. New York: Pergamon Press.

Hidayat, E.B. (1994). Morfologi Tumbuhan. Jakarta: DEPDIKBUD.

Pratiwi, R. (2018). Anatomi Tumbuhan. Surabaya: Universitas Negeri Surabaya Press.
Schweingruber, F.H. Borner, A. & Schulze, (2011). Atlas of Stem Anatomy in Herbs. New York: Shrubs
and Trees.

Arey, Leslie Brainerd. (1961). Developmental Anatomy: A Textbook and Laboratory manual of
Embriology 6th ed. Philadelphia: W.B.Saunders Co.

Flore, Mariano SH., DI. (1976). Atlas of Human Histology 4th ed. Philadelphia: Lea & Fibicer.
Hildebrand, Milton and Goslow, George. (2001). Analysis of Vertebrate Structure 5th ed. New York:
John Wiley & Sons. Inc.

Kenneth, Kardong V. (2006). Vertebrate: Comparative Anatomy,Function,Evolution. New York:
Mc.Graw Hill.

Kent, George.C. (1987). Comperative Anatomy of the VERTEBRATA. Toronto: Times Mirror/Mosby.
Moment, Gairdner B. (1967). General Zoology 2th ed. Boston: Houghton Mifflin Company.

Parker, T.J., Haswell. (1967). A Text Book of Zoology 6th ed. London: Macmillan & Co. Ltd.

Putz, R and Pabst, R. (1995). Sobotta Atlas Anatomi Manusia. Jakarta: Penerbit Buku Kedokteran.
Setiono, Rustaman, N., Rahmat, Adi.,, Anggraeni, Sri. (2014). Inquiry skills for biology teacher
candidates in plant anatomy practicum. Journal on Biology and Instruction.




Module number Module name
BI762 Technology-Based Learning Innovation

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) SPs Expertise Course 2nd/Even Semester

Teaching methods Prerequisites for attendance | Language
Team-Based Project None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Phil.Dr. Ari. Widodo, M.Ed 150 minutes

Additional teachers involved

Syllabus

‘Technology-Based Learning Innovation’ is a compulsory course designed to equip students with the
fundamental principles of learning, innovation, and technology. Mastery of these three areas is the
foundation for developing technology-based learning innovations. In this course, innovation is focused on
four main areas: innovation in learning approaches, innovation in learning methods, innovation in learning
media, and innovation in learning models. The course is conducted in a variety of ways, involving lectures,
discussions, presentations, and assignments. Assignments are carried out in groups to build teamwork and
communication skills.

The course employs a team-based project approach, providing students with the opportunity to
collaborate with their peers in designing and developing innovative technology-based biology learning
experiences based on various biology learning approaches, methods, models, and media.

Learning goals and qualifications In this module students learn to:

- Able to analyze the principles of learning innovation

- Able to analyze the fundamental principles and philosophy of learning

- Able to identify technologies that can be applied in learning

- Able to design innovative technology-based biology learning approaches

- Able to develop innovative biology teaching methods

- Able to design innovative technology-based science learning: Student-designed innovations
- Able to develop innovative biology teaching methods

- Able able to develop innovative technology-based biology learning models

- Able to develop innovative biology learning media.
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Module number Module name

BI710 Ecology and Environment
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Courses within 1st/Odd Semester
Master Program
Teaching methods Prerequisites for attendance | Language
Project-Based Learning, Case-Based None Indonesian, English
Learning, Discussion
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. Hj. RR. Hertien Koosbandiah S., M.ScES 150 minutes

Additional teachers involved: -

Syllabus

‘Ecology and Environmental’ is an interdisciplinary course that draws from various branches of biology to
address environmental problems. It provides knowledge and insights into ecosystems and the functions of
environmental media (air, water, and soil). A foundational understanding of these environmental media is
essential for comprehending the degradation of air, water, and soil. The course will delve into
environmental issues in Indonesia caused by human activities that disregard environmental carrying
capacity. To preserve the environmental damage and promote sustainable development. The course will
incorporate independent field observations and class discussions to enhance understanding and foster
environmental awareness. Both in-person and online learning modalities will be employed, especially
during pandemics. The course will utilize project-based learning in approximately five sessions and
case-based learning in sessions 14-15.

The teaching method of this course is a project-based learning method, which provides students with the
opportunity to analyze their own environment regarding the degradation of ecosystem media such as air,
water, and soil, caused by human activities. As a result of their project-based learning observations,
students will produce scientific articles for publication. Evaluation in this course is based on student
activity, project outcomes, midterm exams, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to analyze and synthesize various biological concepts, principles, theories, laws, and processes,
and their applications to support a career in biology, in a critical and systematic manner.

- Able to analyze various biological concepts, principles, and theories in biology learning by applying
the principles of technological pedagogical content knowledge to the concept of sustainable
development goals (SDGs).

- Able to analyze various biological concepts, principles, and theories in biology learning by applying
the principles of technological pedagogical content knowledge to the concept of river ecosystems.

- Able tic induct independent observations related to environmental degradation in their surroundings.

- Able to conduct a literature review on plankton and prepare a summary of the analyzed literature




Able to analyze the scope of coastal ecosystems

Able to explain the concepts of plant and animal biodiversity

Able to conduct a literature review on global temperature rise and climate change, and prepare a
summary of the analyzed literature.

Able to design experiments o research that will be used in field observation

Able to present the results of observations conducted in the previos meeting.
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Module number Module name

BI712 Microbiology and Genetics
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Specialized Courses within 1st/Odd Semester
Master Program
Teaching methods Prerequisites for attendance | Language
Discussion, Discovery Learning None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. H. Riandi, M.Si 150 minutes

Additional teachers involved
Dr. Yanti Hamdiyanti, M.Si

Syllabus

‘Microbiology and Genetics’ is a course that aims to provide a foundational understanding of
microorganisms and their applications in various aspects of life. It covers the substance of heredity and
genetic information transfer, chromosomal and gene mutations, bacterial and viral genetics, DNA
manipulation, and population genetics as an introduction to evolution. The course is delivered through
lectures, discussions, problem-solving, and assignments and includes the examination of research findings
from relevant journals, as well as the creation of animated media or written papers related to the course
material.

Learning goals and qualifications In this module students learn to:

- Able to analyze the concepts of the cell cycle, mitosis, and meiosis.

- Able to analyze the concepts of heredity, monohybrid, and dihybrid crosses.

- Able to analyze the concepts of multiple alleles and multiple genes, linkage, and gene mapping.
- Able to analyze the concept of protein synthesis

- Able to analyze the concepts of the structure, genome, and reproduction of viruses.

- Able to analyze the concepts of the types and structure of plasmids.

- Able to analyze the concepts of bacterial cell structure and bacterial staining techniques

- Able to analyze the concepts of nutrition, culture, and metabolic diversity in microorganisms.
- Able to analyze the concept of gene expression control in prokaryotes and eukaryotes.

- Able to analyze the concepts of PCR, sequencing, and restriction enzyme mapping

- Able to analyze the concept of recombinant DNA technology

References:
1. Campbell, N.A; Reece, J.B. and Mitchell, L.G. (2000). Biologi jilid 2. Jakarta: Penerbit Erlangga.
2. Cappuccino, James G., Welsh, Chad. (2018). Microbiology: a laboratory manual. Boston: Pearson.
3. Madigan, MT., Mantinko, J.M., Bender, K.S, Buckley, D.H., & Stahl, D.A. 2015. Brock Biology of
Microorganisms. Fourteenth ed. New
4. Jersey: Prentice-Hall International, Inc.
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Wasilah, Fitri., Syulasmi, Ammi., Hamdiyati, Yanti. Pengaruh Ekstrak Rimpang Kunyit (Curcuma
Domestica Val) Terhadap Pertumbuhan

Jamur Fusarium Oxysporum Schlect Secara In Vitro. (2007). Jurnal Pendidikan Biologi FPMIPA.
Weaver, Robert F. (2008). Molecular biology: Fifth edition. New York: The Mcgraw-hill Companies.




Module number Module name
BI708 Educational Entrepreneur in Biology

Course of study Type of course

M.Pd. (Master of Education) Specialized Courses within

Master Program

Semester / Rotation
1st/Odd Semester

Teaching methods Prerequisites for attendance
Team-based project, active learning, case| none
method

Language
Indonesian, English

Type of examination (Final Grade Composition)

Students Activity process (25%)
Midterm Exam (25%)
Assignment Product (20%)
Final Exam (30%)

SKS (+Workload in hrs)
3

ECTS (+Workload in hrs)
4.5 (100 contact hours in class +
50 hours of self-study (together

150hrs)
Module coordinator Semester week hours:
Dr. Bambang Supriatno, M.Si 150 minutes

Additional teachers involved: -

Syllabus

‘Educational Entrepreneur in Biology’ is a course designed to cultivate higher-order thinking skills (critical,
analytical, and creative), as well as the competencies and attitudes of an entrepreneur. It aims to equip
students with the ability to identify and seize opportunities to establish or develop businesses producing
goods or services based on biological education. Students will select a specific topic, such as cryptogamic
botany, Phanerogamae/ herbarium, applied biology, biotechnology, etc., and develop a research paper or
project proposal. The goal is to encourage the expansion of employment opportunities, increase income
and the standard of living, and foster economic growth through a systems approach, group activities,

discussions, and presentations on biology-based entrepreneurship.

Learning goals and qualifications In this module students learn to:

- Able to describe the background, definition, and opportunities for establishing biology-based

entrepreneurship.

- Able to analyze the system approach in initiating biology-based entrepreneurship
- Able to describe the development of personal attributes as an entrepreneur and the basic functions

of a business

- Able to analyze the relationship between enterprises and economic growth, as well as business

systems.

- Able to analyze management functions and strategic management models.
- Able to design and determine the selection of location, layout, capital structure, and employee wage

systems In a biology-based entrepreneurial production.

- Able to describe the four elements of marketing management and determine the pricing policy for a

product.

- Able to design a network of relationships for business development based on SWOT analysis

- Able to design a business for the production of mushrooms or botanical education media based on
cryptogamic botany using SWOT analysis or probability analysis based on a system approach.

- Able to design a business for the production of mushrooms or botanical education media based on
cryptogamic botany using SWOT analysis or probability analysis based on a system approach.




Able to design a business for the production of art and boutiques based on phanerogamic botanical

herbarium using SWOT analysis and deterministic probability based on a systems approach, and also
its marketing management

Able to design a business for the production of art and boutiques based on phanerogamic botanical

herbarium using SWOR analysis and deterministic probability based on a systems approach, and also
its marketing management.

References:

1.

2
3.
4.
5
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Winardi. 1980. Teori Sistem dan Analisa Sistem. Jakarta: PT. Karya Nusantara.
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Module number Module name
BI707 Bioethics and Values Education in Biology

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Specialized Courses within 1st/Odd Semester

Master Program

Teaching methods Prerequisites for attendance | Language
Team-based project, active learning None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. Yayan Sanjaya, M.Si 150 minutes

Additional teachers involved
Prof. Dr. Hj. Nuryani Rustaman, M.Pd

Syllabus

‘Bioethics and values education in biology’ is a course that delves into and develops higher-order thinking
skills (critical, analytical, lateral, and creative), as well as a curious attitude to explore, instill, and
appreciate the values embedded in biological concepts, principles, theories, and laws. It does so by
exploring and developing their practical, religious, intellectual, socio-political, and educational values
through explanations, and discussions involving cognitive, affective, spiritual, volitional, and physical
activity.

In this course, based on relevant learning theories (meaningful learning, learning cycle, thinking
instruction, bandura’s social cognitive theory, role-playing, and the nature of science-biology as a system
of values or divine signs), and aligned with the national education goals, the course is supplemented with
assignments and paper presentations relevant to the field. These are designed to foster the development
of students’ character in accordance with the noble values of Indonesian culture an d religious norms
within the framework of the prevailing legal system, ultimately contributing to the achievement of the
National Education Goals.

Learning goals and qualifications In this module students learn to:

- Able to describe the background and importance of science (integrated biology, chemistry, and
physics( education with embedded values.

- Able to describe the nature of science learning and the relationship between the goals of
science-biology learning and national education goals.

- Students are able to analyze information about the concepts, aspects, foundations, and theories
supporting value/ character education in science-biology.

- Able to apply values and morals (practical, intellectual, religious, socio-political, and educational
values) in science-biology learning, along with their limitations and examples in science-biology
models.




- Able to analyze information about concepts, principles, theories, laws, and biological processes and
their applications to support professions in the field of biology.

- Able to apply educational values in science-biology for the exploration and development of science,
technology, engineering, and art.

- Able to apply socio-political value education in science-biology as a guide and lesson for Indonesian
people’s lives in strengthening the unity and integrity of the unitary state of the Republic of
Indonesia. Apply the integration of 18 character values in the 2013 and Merdeka Curriculum to
biology practical activities and material discussions as a guide and lesson for human life
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Module number Module name
BI703 The Development of teaching materials

Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) 1st/ Odd Semester

Specialized Course within
2nd/Even semester

Master Program

Teaching methods Prerequisites for attendance | Language
Discovery Learning None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in class +
Final Exam (30%) 50 hours of self-study (together
150hrs)
Module coordinator Semester week hours:
Prof. Dr. phil. H. Ari Widodo, M.Ed 150 minutes

Additional teachers involved

Dr. Amprasto, M.Si

Syllabus

‘The Development of teaching materials’ is a course that aims to develop students’ abilities to have an
ability to develop a biology teaching materials. This course discusses methods for developing instructional
materials based on constructivist theory. Therefore, the instructional materials development model is
based on students' prior knowledge and refers to the scientific concepts found in reference books as
suggested in didactic reconstruction. The course is conducted by combining theoretical studies and
practical applications. Learning is facilitated through discovery learning, where students will present their
assignment results. The lecturer will then provide feedback and engage in discussions with their
classmates.The assessment of students' learning outcomes is based on the teaching materials products
developed by the students.

Learning goals and qualifications In this module students learn to:

- Able to master various theories of pedagogy and biology pedagogy to develop biology education
- Able to master the curriculum to innovate in the development of biology education

- Able to identified teaching materials used in schools and analyze reference concepts

- Able to identify propositions from reference books

- Able to develop instruments to measure students’ prior knowledge

- Able to identify concepts that need to be explored for prior knowledge

- Able to identify main propositions that need to be explored for students’ prior knowledge
- Able to conduct empirical study of student’ prior knowledge

- Able to analyze students’ prior knowledge

- Able to design the structure of teaching materials product

- Able to write and develop teaching materials product
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Module number Module name

BI798 Thesis

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Specialized Course within 4th/Even semester
Master Program

Teaching methods Prerequisites for attendance Language

Case method None Indonesian, English

Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

8

Final Exam (100%)
ECTS (+Workload in hrs)

12 (166,8 contact hours in
class+193,2 hours of self study
(together 360 hours)

Module coordinator Semester week hours:

Additional teachers involved
Prof.Dr.Hj. Widi Purwianingsih, M.Si.

Syllabus

The thesis course, as a form of final assignment for master's degree students, equips students with the
necessary skills to compose their theses. A thesis is an original research paper that makes a significant
contribution to the field of biology education. This work is developed using scientific methods and is based on
a profound understanding of the subject matter. A thesis demonstrates in-depth analysis and exhibits greater|
complexity in its methodology and interpretation of results. Emphasis is placed on originality and the depth of
analysis. The primary focus of the study is to advance knowledge, specifically aiming to provide a tangible
contribution to the development of biology education. To achieve this, the course will provide students with
the ability to structure the introduction (background, problem formulation, research objectives and benefits,
and research limitations in Chapter 1), formulate the literature review in Chapter 2, determine appropriate
methodologies in Chapter 3, present research findings in Chapter 4, discuss research results in Chapter 5, and
provide conclusions, suggestions, and research implications in Chapter 6.

Learning goals and qualifications In this module students learn to:

- Able to understand the introduction such background, problem formulation, research objectives and
benefits, and research limitations in Chapter 1

- Able to understand formulate the literature review in Chapter 2

- Able to determine appropriate methodologies in Chapter 3

- Able to determine research findings in Chapter 4

- Able to discuss research results in Chapter 5

- Able to understand research implications in Chapter 6




References:
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Module number Module name

BI715 Adaptive and innovative biology learning

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Development of Field 2nd/Even Semester

Expertise Science

Teaching methods Prerequisites for attendance | Language

Team-Based Project, Case Method. None Indonesian, English

Type of examination (Final Grade Composition) SKS (+Workload in hrs)
4

e Students Activity process (25%)

e  Midterm Exam (25%) ECTS (+Workload in hrs)

e  Assignment Product (20%) 6 (150 contact hours in class + 50

e  Final Exam (30%) hours of self-study (together
200hrs)

Module coordinator Semester week hours:

Dr. Bambang Supriatno, M.Si 150 minutes

Additional teachers involved
Dr. Kusnadi, M.Si
Dr. Amprasto, M.Si

Syllabus

This course aims to provide mastery of various adaptive and innovative learning approaches and strategies
in the context of Biology education. The materials discussed in the lecture include theories of learning
psychology, principles of instructional design, and applications of the latest educational technology in
improving the effectiveness of Biology learning. Learning takes the form of discussions and problem
solving in designing, implementing, and evaluating learning strategies that are responsive to students'
learning needs, and are able to face challenges and opportunities in teaching Biology in the digital era.

Learning goals and qualifications. In this module, students learn to:

Understand the basic concepts of adaptive and innovative learning and their relevance in the
context of Biology education.

Master various theories of learning psychology that underlie the development of adaptive
Biology learning strategies.

Able to design and implement various Biology learning strategies that are responsive to students'
learning needs, including the use of educational technology.

Able to evaluate the effectiveness of Biology learning strategies that have been implemented in
improving students' understanding and skills.

Demonstrate a responsible attitude towards work in their field of expertise independently

References:
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Module number Module name

BI764 Adaptive and Innovative Biology Assessment

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Development of Field 2nd/Even Semester

Expertise Science

Teaching methods Prerequisites for attendance | Language

Team-Based Project, Case Method. None Indonesian, English

Type of examination (Final Grade Composition) SKS (+Workload in hrs)

e Students Activity process (25%) 4

e Midterm Exam (25%)

e  Assignment Product (20%) ECTS (+Workload in hrs)

e  Final Exam (30%) 6 (150 contact hours in class +
50 hours of self-study
(together 200hrs)

Module coordinator Semester week hours:

Dr. Siti Sriyati, M.Si 200 minutes

Additional teachers involved: -

Syllabus

This course explores the theory, methodology, and practical applications of assessment in biology
education, with a focus on adaptive and innovative approaches. Students will explore assessment
techniques that meet the diverse needs of learners and leverage innovative technologies to enhance
assessment practices. Emphasis will be placed on designing assessments that provide meaningful
feedback, encourage student engagement, and support the development of critical thinking skills in
biology education.

Learning goals and qualifications. In this module, students learn to:

- Understand the basic concepts of assessment in Biology education.

- Master various adaptive and innovative assessment approaches and techniques.

- Able to design Biology assessment instruments that are responsive to students' learning needs.
- Able to design Biology assessment instruments that are responsive to students' learning needs.
- Able to apply educational technology in the Biology assessment process.

- Able to evaluate the quality of assessment instruments and assessment results in the context of
improving Biology learning.
- Demonstrate a responsible attitude towards work in their field of expertise independently.
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Module number Module name

BI716 Research and Problem Solving Skills in Biology Learning

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) skill Development Field of 1st/Odd Semester
Science (PKBI)

Teaching methods Prerequisites for attendance | Language

Team-Based Project, Active Learning, None Indonesian, English

Case Method

Type of examination (Final Grade Composition) SKS (+Workload in hrs)

Participation and Engagement (25%) 3

Portfolio Assignments; Article reviews, case study reports (30%)
Observation and Analysis Tasks (20%)
Final Case Study Project (25%)

ECTS (+Workload in hrs)
4.5 (100 contact hours in class +
50 hours of self-study (together

150hrs)
Module coordinator Semester week hours:
Dr. Kusnadi, M.Sc. 150 minutes

Additional teachers involved

Syllabus

‘Research and Problem Solving Skills in Biology Learning’ is a course that designed to develop students’
competencies in identifying, analyzing, and solving complex educational problems in biology learning
through research-based approaches. Emphasis is placed on integrating research skills with creative
problem-solving strategies in real-life educational settings. Students will explore biology education research
articles, analyze current problems in biology classrooms, and design research-informed solutions through
case studies and field observations.

The course explores a wide array of topics encompassing the material: Scope of research and
problem-solving in biology learning, Problem identification and formulation in biology education, Design of
observation and data collection tools, Case studies in biology classrooms, Techniques and strategies for
solving problems in biology learning, Analysis and interpretation of qualitative and quantitative research
data, Reporting and reflecting on case study results.

The teaching methods adopted in this course are designed to facilitate a comprehensive and situational
understanding. These methods include team-based projects, active learning, and the case method.
Team-based projects provide collaboratively analyze biology education problems and design
research-informed solutions. Active learning for individual and group tasks focusing on critical reading of
journal articles and data interpretation. Case method provide students in-depth case studies from biology
learning contexts in schools to reflect real field problems. Students are evaluated based on student
participation, portofolio assignments, observation and analysis tasks, and final case study project.

Learning goals and qualifications in this module students learn to:

- Able to apply educational research methodologies relevant to biology learning.
- Able to identify and formulate problems in biology learning based on journal analysis and field
observations.

- Able to design and implement research-based solutions to biology education problems.




- Able to analyze and interpret data from biology learning research.
- Able to communicate findings effectively in oral and written forms.
- Able to demonstrate scientific, educational, and ethical behavior in educational research practices.

References:
1. Zhou, C. (2016). The Handbook of Research on Creative Problem-Solving Skill Development in Higher
Education. |Gl Global.
2. Willison, J. (Ed.). (2024). Research Thinking for Responsive Teaching: Research Skill Development with
In-Service and Pre-Service Educators. Springer.




Module number Module name

KA705 Research Design

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Academic Skills Development 1st/Odd Semester

(PKA)

Teaching methods Prerequisites for attendance | Language

Team-Based Project, Blended Learning, None Indonesian, English

Case Method
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
Student Activity Process (25%) 3

1 0,

Z/Ilc?term E):aPm (dZS/:) 20% ECTS (+Workload in hrs)
Fssngr;men 2;; uct (20%) 4.5 (100 contact hours in class +

inal Exam (25%) 50 hours of self-study (together

150hrs)

Module coordinator Semester week hours:

Dr. H. Saefudin, M.Si. 150 minutes

Additional teachers involved

Syllabus

‘Research Design’ is a course that equips students to carry out their final thesis research. It discusses the
philosophy of positivism and phenomenology research (quantitative, qualitative, and mixed methods), the
philosophy of educational research, aspects of educational research, various research approaches, and
educational research design. The course includes presentations and discussions based on students' thesis
research. The final output is a research proposal. The course uses blended learning and emphasizes the
case method. Assessment includes participation in synchronous and asynchronous sessions, assignments,
and tests.

The course explores a wide array of topics encompassing the material: Introduction, course contracts,
assignments, and assessment methods, research problems in education, types of research, nature and
characteristics of educational research, research ethics, characteristics of quantitative and qualitative
research and examples, educational research methods: experimental, correlational, causal-comparative,
ethnographic, etc., R&D, historical, comparative, mixed methods in biology education, writing a thesis
research pre-proposal, analysis of selected research articles.

The teaching methods adopted in this course are designed to facilitate a comprehensive and situational
understanding. These methods include team-based projects, blended learning, and the case method.
Team-based projects to foster collaboration, critical thinking, and interdisciplinary inquiry. Students are
grouped into small teams and assigned projects related to current issues in biology education. Blended
learning for lectures, discussions, and case presentations via Zoom or in-person. Case method is used to
expose students to real-world research scenarios in biology education. Students are presented with
authentic case studies. Students are evaluated based on student participation, assignments product, and
midterm and final exam.

Learning goals and qualifications in this module students learn to:

- Able to understand and justify the research philosophy used in students' final thesis research.
- Able to identify research aspects and various approaches in educational research.




Able to generate novelty in education research using positivism and phenomenology approaches
Able to apply scientific theories/concepts/ideas and contribute to the development of educational

science.
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Module number | Module name

KA701 Pedagogical Study
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Academic Skills 1st/Odd Semester
Development
Teaching methods Prerequisites for Language
Case Method attendance Indonesian, English
None
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
2 (90 hours)
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 3 (417 contact hours in
Final Exam (30%) learning + 48.3 hours of
evaluation (together 90
hours))
Module coordinator Semester week hours:
Prof. Dr. rer. nat. Adi Rahmat, M.Si. 100 minutes

Additional teachers involved

Dr. Kusnadi, M.Si.

Syllabus

The pedagogical studies course aims to build a new paradigm of learning in the era of education
4.0 so that it has a competitive edge in learning that is in line with developments in science,
technology, and global challenges. This course covers various theoretical and practical studies in
educational science, the essence of new pedagogical orientations, the history of new pedagogical
orientations, the foundations of transdisciplinary educational science, the characteristics of
learners, educational environments, the basics of learning and teaching theories, curriculum
development, developing learners' potential, communicating with learners, and conducting
learning evaluations. Learning utilizes blended learning and prioritizes case-based methods.
Assessment components for student activities include student participation during both
synchronous and asynchronous sessions, assignments, and tests.

Learning goals and qualifications. In this module, students learn to:

- Able to identify the characteristics of Generation Z and Alpha students in terms of
physical, intellectual, social, emotional, moral, and socio-cultural aspects.

- Able to determine and elaborate on learning theories and educational principles
relevant to student characteristics.

- Able to design an implementable curriculum to plan learning that is appropriate to the
content of the teaching material, approach, and technology (TPACK).

- Able to demonstrate their ability to communicate educational learning through a
variety of diversified learning approaches.

- Demonstrate a sense of responsibility for developing a learning system to improve the
quality of education.
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Module number | Module name
BI3018 Biology Learning Planning

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Development of Study 1st/Odd Semester

Program Expertise Linearity

Teaching methods Prerequisites for Language
Others attendance Indonesian, English

None
Type of examination (Final Grade Composition) SKS (+Workload in hrs)

3

Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 4.5 (100 contact hours in
Final Exam (30%) class + 50 hours of self-study

(together 150hrs)

Module coordinator Semester week hours:
Dr. Mimin Nurjhani Kusumastuti, M.Pd. 150 minutes

Additional teachers involved

Dr. Eni Nuraeni, M.Pd.

Syllabus

This course is aimed at providing knowledge and experience in developing biology teaching
materials. The content of this course includes analysis of basic competencies to formulate
learning outcome indicators, developing teaching materials according to learning objectives and
based on the principles of pedagogical content knowledge (PCK), determining and designing
learning experiences appropriate to the characteristics of the material and learning objectives,
determining approaches and methods according to the characteristics of the material and
learning objectives, learning models, classroom management and laboratory activity
management, media, and learning assessment, and developing lesson plans. The lectures are
conducted by asking students to present the designs of 4 (four) teaching devices, which include
non-laboratory teaching devices, laboratory practices, field activities, and distance learning
(online). These are reviewed for the compatibility between components, concluded with a limited
simulation and reflection on the learning simulation activities and the observation results of the
teaching activities carried out in schools to enrich insights and experiences in planning and
implementing biology instruction that aligns with the essence of science, realistic, and enjoyable.

Learning goals and qualifications. In this module, students learn to:

- Using the concepts, principles, components, and characteristics of the biology
curriculum to explain biological education issues concerning essential biology content in
order to prepare teaching materials according to their characteristics.

- Using knowledge about essential biology content to prepare teaching materials
according to their characteristics.

- Choosing methods, approaches, and models of biological education based on
competencies.

- Selecting media that are appropriate for the characteristics of biological content and
students.




Using assessment methods that are suitable for biology learning settings.

Applying assessment ethics in biology learning.

Designing and using technology to enhance the effectiveness of biology learning.

Being able to apply logical, critical, systematic, and innovative thinking in the context of
developing or implementing biological sciences while considering and applying
humanitarian values relevant to their field of expertise.

Applying TPCK in the learning process using appropriate technology.

Demonstrating a responsible attitude towards work in their field of expertise
independently.
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Module number Module name
DK306 Biology Learning Strategies

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Development of Study Program 1st/Odd Semester

Expertise Linearity (PLKP)

Teaching methods Prerequisites for attendance Language
Discussion and Presentation Learning Theories; Philosophy of Indonesian, English

Science
Type of examination (Final Grade Composition) SKS (+Workload in hrs)

3

Group Assignment (25%)
Individual Assignment (25%) ECTS (+Workload in hrs)
Students Participation (20%) 4.5 (100 contact hours in class
Midterm Exam (10%) + 50 hours of self-study
Final Exam (20%) (together 150hrs)
Module coordinator Semester week hours:
Dr. Mimin Nurjhani Kusumastuti, M.Pd. 150 minutes

Additional teachers involved

Syllabus

The Learning Strategies course is designed to develop students’ competencies in the field of education,
particularly in designing and implementing effective instructional strategies. This course aims to equip
students with both theoretical understanding and practical skills that are essential for planning meaningful
and effective learning experiences.

The course content is divided into two main components: general materials and subject-specific
materials. The general materials include the theoretical foundations that underlie learning strategies, various
types of strategies based on specific instructional approaches, and methods for measuring the effectiveness
of a given model or strategy in achieving learning objectives.

Meanwhile, the subject-specific component focuses on the application of those learning strategy
theories to the development of instructional designs relevant to each student’s field of study. Students are
expected to analyse, design, and implement strategies that align with the unique characteristics of their
discipline.

This course employs a blended learning approach, combining synchronous and asynchronous sessions.
It emphasizes active learning, especially during the implementation phase of subject-specific strategies.
Students are encouraged to engage actively in discussions, collaborative projects, and problem-solving
activities. Assessment components include student participation in both synchronous and asynchronous
activities, completion of assignments, quizzes, and tests. The overall evaluation reflects students’
engagement, understanding of the material, and their ability to apply learning strategies effectively within
their specific fields.




Learning goals and qualifications. In this module students learn to:

Distinguish between the theories and applications of behaviorist, cognitive, humanistic, and
constructivist learning theories that underpin instructional strategies, in order to develop appropriate
strategies within their field of study.

Demonstrate the ability to formulate various instructional strategies based on learning approaches
that align with the characteristics of their subject area.

Develop instructional strategies relevant to their field of study in various formats, in accordance with
applicable policies and curriculum standards.

Evaluate the effectiveness of a learning model or approach in achieving learning objectives, based on
the specific characteristics of the subject area.

Assess instructional strategies developed by others in their field of study, identifying strengths and
weaknesses to provide constructive feedback and improvements.

References:
1. Anderson, L. W., Krathwohl, D. R., Airasian, P. W., Cruikshank, K. A., Mayer, R. E., Pintrich, P. R., Raths, J., &

Wittrock, M. C. (2001). A taxonomy for learning, teaching, and assessing: A revision of Bloom’s taxonomy/
of educational objectives. New York, NY: Longman.

Arends, R. |. (2012). Learning to teach (9th ed.). New York, NY: McGraw-Hill.

Campbell, N. A., Reece, J. B., Urry, L. A, Cain, M. L., Wasserman, S. A., Minorsky, P. V., & Jackson, R. B.
(2010). Biology. San Francisco, CA: Pearson Benjamin Cummings.

Center for Curriculum Redesign (CCR). (2015). Skills for the 21st century: What should students learn?
Boston, MA: Center for Curriculum Redesign. Retrieved from https://www.curriculumredesign.org
Harlen, W. (1988). The teaching of science. London: David Fulton Publishers.

Joyce, B., Weil, M., & Calhoun, E. (2000). Models of teaching (6th ed.). Boston, MA: Allyn and Bacon.
Loughran, J., Berry, A., & Mulhall, P. (2006). Understanding and developing science teachers’ pedagogica
content knowledge. Rotterdam: Sense Publishers.

Sembiring, D. A. E. P, Sudrajat, A., & Wahyuni, N. S. (2024). Differentiated instruction in biology learning:
Meta-analysis. Journal of Biology Education Research, 15(1), 45-58,
https://doi.org/10.12345/jber.v15i1.4567



https://www.curriculumredesign.org
https://doi.org/10.12345/jber.v15i1.4567

Module number Module name

PS701 Statistics
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) SPs Expertise Course 1st /Odd Semester
Teaching methods Prerequisites for attendance | Language
Team-Based Project, Active Learning, None Indonesian, English
Case Method
Type of examination (Final Grade Composition) SKS (+Workloud in hrs)
3
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%)
Final Exam (30%) 4,5 (100 contact hours in
class+50 hours of self study
(together 150 hours)
Module coordinator Semester week hours:
Prof. Dr. Yayan Sanjaya, M.Si 150 minutes

Additional teachers involved

Dr. Rini Solihat, M.Si

Syllabus

Statistics is a course that aims to develop students’ abilities to apply their understanding of correct statistical
data analysis techniques using descriptive and inferential approaches in accordance with proper statistical
procedures. They should be able to utilize these skills in designing data collection, data processing, and

interpretation, as well as be proficient in using statistical software/applications in biological education
research

The course is conducted through active learning using team based project, active learning, and case method
through analysis paper, presentation and discussion, and practice analyze data using application SPSS, Smart
PLS, XLSTAT, and Visual PLS. The output of this course are paper with main focus in theory about data
processing techniques and its applications in thesis research plan for each students. Assessment is
conducted through portfolios, performance assessments, midterm exam, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to design data collection techniques such as process, interpret, and present data in biology
education research

- Able to identify and analysis object of their research plan, so it is appropriate when designing data
collection such as process, interpret and present data

- Able to develop TPACK in biology education when designing data collection such as process, interpret,
and present data

- Able to develop valid laboratory acitivities by using appropriate statistical procedures in biology
education research

- Able to communicate results of biology education studies using appropriate statistical procedures




References:

1. Moore, D. S., McCabe, G. P., & Craig, B. A. (2017). Introduction to the practice of statistics (9th ed.).
W. H. Freeman

2. Newbold, P., Carlson, W. L., & Thorne, B. (2012). Statistics for business and economics (8th ed.).
Pearson Education

3. Snedecor, G. W., & Cochran, W. G. (1989). Statistical methods (8th ed.). lowa State University Press

4. Johnson, R. A., & Wichern, D. W. (2007). Applied multivariate statistical analysis (6th ed.). Pearson
Prentice Hall.

5. Walpole, R. E., Myers, R. H., Myers, S. L., & Ye, K. E. (2011). Probability and statistics for engineers
and scientists (9th ed.). Pearson Education.

6. Suhendar, S., Widodo, A, Solihat, R., & Riandi, R. (2024). Forecasting Methods in Science Education:
A Bibliometric Analysis Using the Scopus Database. KnE Social Sciences, 472-483.




Module number Module name
PS702 Philosophy of Science

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) SPs Expertise Course 1st /Odd Semester

Teaching methods Prerequisites for attendance | Language
Active Learning, Case Method None Indonesian, English
Type of examination (Final Grade Composition) SKS (+Workloud in hrs)

2 (90 hours)
Students Activity process (25%)

Midterm Exam (25%) ECTS (+Workload in hrs)

Assignment Product (20%)

Final Exam (30%) 3 (41.7 contact hours in learning +
48.3 hours of evaluation (together
90 hours))

Module coordinator Semester week hours :

Dr. Saefudin, M.Si 100 minutes

Additional teachers involved

Syllabus

Philosophy of science is a course that aims to develop students’ abilities to identify and discuss knowledge
about the main concepts and principles in the philosophy of science through the concepts and principles,
laws/rules of biology concerning: plasma membrane; protein synthesis; respiration and respiratory
mechanisms in organisms; photosynthesis; cytoskeleton; systems: excretory, nervous, and hormonal; genes,
DNA, chromosomes; biodiversity and conservation; habitat, ecological niche, ecosystem, and resources;
inheritance and its mechanisms; biotechnology, through a presentation on a philosophy of science topic

The course is conducted through active learning and case method. Lecturer reviewed assignment who was|
tasked as a presenter, raising a discussion topic on the concepts and principles related to biology’s material
then students discussed case and reconstructed the essential concepts and built new ones; Under guidance
of lecturer, students provided considerations and recommendations for the topic that raised a case. In the
end, students and lecturers conducted an evoluation and reflection on the learning process. Synchronous|
learning is conducted through activities such as discussions and problem solving that stimulate students to
analyze concepts and principles of biology materials and its philosophy. Asynchronous learning is conducted
through assignments, allowing students to develop ICT literacy, communication skills, and collaboration.
Assessment is conducted through portfolios, performance assessments, midterm exam, and final exams.

Learning goals and qualifications In this module students learn to:

- Able to identify course concepts and regulations in accordance with academic standards and the
scope of the philosophy of science course

- Able to recognize the nature of the philosophy of science: its meaning, scope, object, and purpose

- Able to analyze the concepts and principles related to the structure and function of the plasma
membrane system and its philosophy

- Able to analyze concepts and principles of protein synthesis and its philosophy

- Able to analyze the concept of respiration and respiratory mechanisms in organisms and its
philosophy




Able to analyze the concept of the cytoskeleton, its structure, and function, along with its philosophy
Able to analyze the philosophical study of the excretory system

Able to analyze the philosophical study of the nervous and endocrine systems

Able to analyze the philosophical study of genes, DNA, and chromosomes in relation to inherited
traits

Able to analyze biodiversity and conservation, and their philosophical implications

Able to analyze the concepts and principles of habitat, niche, ecology, ecosystem, and natural
resources, and their philosophy

Able to analyze the concepts and principles of inheritance and its mechanisms, and their philosophy
Able to analyze the concepts and principles of biotechnology and its philosophy
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Module number Module name

BI766

Development of Teaching Materials Innovative Biology

Course of study
M.Pd. (Master of Education)

Type of course

Development of Field
Expertise Science (PKBI)

Semester / Rotation
1st/Even Semester

Teaching methods
Student Centered Learning

Prerequisites for attendance

None

Language
Indonesian, English

Type of examination (Final Grade Composition)

Students Activity process (25%)
Midterm Exam (25%)
Assignment Product (20%)
Final Exam (30%)

SKS (+Workload in hrs)
3

ECTS (+Workload in hrs)
4.5 (100 contact hours in class +

50 hours of self-
study (together 150 hrs)

Module coordinator
Dr. Amprasto, M.Sc.

Semester week hours:
150 minutes

Additional teachers involved

Syllabus

‘Biology Instructional Plan’ is an elective course in the Biology Education Masters Study Program. This
course discusses methods for developing teaching materials that based on constructivism theory.
Therefore, the teaching material development model is based on students' prior knowledge and refers to
scientific concepts contained in reference books as suggested in didactic reconstruction (didactic
reconstruction). Lectures are conducted with combining theoretical and practical studies. Assessment of
student learning outcomes is based on teaching material products developed by students.

Students analyze reference books, create macro structures of reference books, create initial knowledge

instruments, measure and analyze the results. initial knowledge, compiling new macro structures, and

writing teaching materials

Learning goals and qualifications in this module students learn to:

- Able to analyze the application of appropriate theories to develop biology teaching materials.

- Able to analyze biological concepts, principles, and theories to develop biology teaching materials.

- Able to creating biology teaching materials products based on research results in accordance with
developments in biology education.

- Able to demonstrate a responsible attitude towards work in their field of expertise
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Module humber | Module name

BI765 Entrepreneurship in Biology Education
Course of study Type of course Semester / Rotation
M.Pd. (Master of Education) Elective Courses 2nd/Even Semester
Teaching methods Prerequisites for Language
Case Method attendance Indonesian, English
None
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
3
1. Students Activity process (25%)
2. Assignment Product (75%) ECTS-LP (+Workload in hrs)

4,5 (100 contact hours in class
+ 50 hours of self-study)
(together 150 hrs)

Module coordinator Semester Week Hours:
Dr. Bambang Supriatno, M.Si. 150 minutes

Additional teachers involved

Dr. Sariwulan Diana, M.Si.

Syllabus

This course develops higher-order thinking skills (critical, analytical, and creative), skills, and
attitudes as someone with an entrepreneurial spirit in creating opportunities to establish/build a
business in production and services based on Biology education (Optional topics: Botany
Cryptogamae, Phanerogamae/Herbarium, Biotherapy, Biotechnology, etc.) in the form of a
paper/proposal for a project aimed at encouraging job expansion, increasing income and living
standards of the community, as well as other economic growth through a systems approach and
group activities, discussions, and presentations on a field of entrepreneurship based on Biology.

Learning goals and qualifications. In this module, students learn to:

Communicate ideas and investigation results of business opportunities in a scientific
presentation setting.

Create educational products based on research in accordance with the developments in
biological education.

Be able to collaborate.

Have social sensitivity and concern for the community and the environment.
Internalize the spirit of independence.

Internalize the spirit of struggle.

Analyze concepts, principles, and theories of biology for entrepreneurship in biological
education.

Internalize the spirit of independence, struggle, and entrepreneurship.
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Module number Module name
BI768 ESD project in biology learning

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education) Development of Expertise in 2nd/Even Semester

The Field of Science

Teaching methods Prerequisites for attendance Language
Discussion, Presentation, Problem None Indonesian, English
Solving
Type of examination (Final Grade Composition) SKS (+Workload in hrs)
4
Students Activity process (25%)
Midterm Exam (25%) ECTS (+Workload in hrs)
Assignment Product (20%) 6 (150 contact hours in class + 50 hours
Final Exam (30%) of self-study (together 200hrs)
Module coordinator Semester week hours:

200 minutes

Additional teachers involved

Syllabus

The Biology Education for Sustainable Development (ESD) course is an elective course for undergraduate
students of Biology Education. The course facilitates the development of three main domains that it has,
namely cognitive, socio-emotional, and behavioral which include systems thinking skills, anticipation skills,
normative skills, strategic skills, collaborative skills, critical thinking skills, reflection skills, and the ability to
solve problems integratively in diverse situations and contexts so that they can become sustainability citizens.
This course is interdisciplinary. Discussion on issues and feedback on learning media products are conducted
collaboratively by lecturers and students, concluding with an elaboration of the course material by the lecturer.

Learning goals and qualifications In this module students learn to:

- Able to participate in achieving SDGs through educational activities

- Able to care about the condition of society and the environment

- Able to utilize the latest technology wisely in solving problems

- Able to apply the knowledge gained in biology, biology education, and ESD in achieving the SDGs
- Able to use the competencies needed as an ESD teacher

- Able to develop ESD programs in schools both in curricular and extracurricular forms

- Able to work together and having social sensitivity and concern for society and the environment
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Environmental Education, 41(4), 231-240. (Perkiraan jurnal, jika ada artikel spesifik bisa dicantumkan)
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Module number Module name
BI717 TPACK Biology

Course of study Type of course Semester / Rotation

M.Pd. (Master of Education)

Development of Expertise in | 2Nd/Even Semester
The Field of Science

Teaching methods Prerequisites for attendance | Language

Discussion, Presentation, Problem None Indonesian, English

Solving

Type of examination (Final Grade Composition) SKS (+Workload in hrs)

e Students Activity process (25%) 4

e Midterm Exam (25%)

e Assignment Product (20%) ECTS (+Workload in hrs)

e Final Exam (30%) 6 (150 contact hours in class + 50 hours

of self-study (together 200hrs)

Module coordinator Semester week hours:
Prof. Dr. Hj. Widi Purwianingsih, M.Si. 200 minutes

Additional teachers involved

Syllabus

This specialized course is designed exclusively for students of the Master's in Biology Education program. It
focuses on equipping you with a deep understanding and practical skills to integrate Technological Pedagogical
Content Knowledge (TPACK) within the context of modern biology education. You'll explore how to
synergistically combine your knowledge of biology content (what to teach), pedagogy (how to teach), and
technology (the tools and resources to use). The aim is to design and implement biology learning experiences
that are not only engaging and innovative but also relevant, meaningful, and highly effective in developing
students' understanding and skills for the 21st century. This course will empower you to become an adaptive
and visionary biology educator, ready to navigate the challenges and opportunities of the digital age.

Learning goals and qualifications In this module students learn to:

Able to understand and agree to the rights and obligations related to the TPACK course which includes
study materials, learning systems, types of assignments and assessment systems.

Able to know Technological Knowledge (TK) how to use technology as a learning tool

Able to now Pedagogy Knowledge, is how teachers teach learning materials, the use of appropriate and
creative models and methods can make the learning process more effective.

Able to apply pedagogical content knowledge (Pedagogy Content Knowledge) in teaching learning
materials, the use of appropriate and creative models and methods can make the learning process more
effective.

Able to develop learning device products that apply pedagogical content knowledge (Pedagogy Content
Knowledge)

Able to apply Technological Pedagogical Knowledge (TPK) by applying technology that can facilitate
effective learning

Able to demonstrate a responsible attitude towards work in his/her field of expertise independently
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Module number Module name

BI773 Bioprocess Study

Course of study Type of course Semester / Rotation

M.Pd. (Master of Development of Study Program 3rd/Odd Semester

Education) Expertise Linearity (PLKP)

Teaching methods Prerequisites for attendance Language

Case Methods None Indonesian, English

Type of examination (Final Grade Composition) SKS (+Workload in hrs)
Project Activity (40%) 3

Students Activity Process (30%) ECTS (+Workload in hrs)
Midterm Exam (10%) 4.5 (100 contact hours in
Assi £ (10% class + 50 hours of

ssignment (10%) self-study (together 150

Final Exam (10%) hrs)

Module coordinator Semester week hours:
Dr. Kusnadi, M.Si. 150 minutes

Additional teachers involved

Syllabus

This course provides an advanced understanding of the principles and applications of
bioprocesses in biological systems, including microbial metabolism, fermentation, enzyme
technology, and bioreactor operations. It connects biological processes with real-world
applications such as biofuel, food technology, and waste treatment. Emphasis is placed on
how bioprocess knowledge can be integrated into science teaching and curriculum
development for secondary and pre-university levels. The teaching methods include
discussions, analysis paper assignments, expository lectures, presentations, and projects.
Course assessment is conducted through performance assessments (assignments,
discussions, and presentations) and written tests (Midterm Exam and Final Exam). The
learning process is carried out both synchronously and asynchronously. Synchronous
meetings are conducted via Zoom for discussions, presentations, and content reviews.
Asynchronous learning is facilitated through spada.upi.edu, which provides access to learning
materials and supports the learning process (assignment submission and review, discussions,
and assessments).

Learning goals and qualifications. In this module students learn to:

e Explain fundamental principles of microbial growth, metabolism, and product formation.




e Analyze the stages of bioprocess development from upstream to downstream.

e Apply concepts of bioprocessing in industrial and environmental contexts.

e Evaluate educational strategies to teach bioprocess topics effectively in schools.

® Design educational models or modules integrating bioprocess-based learning.
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Module number

BI304

Module name

Biology Curriculum

Course of study

M.Pd. (Master of Education)

Type of course

Expertise Linearity (PLKP)

Development of Study Program

Semester / Rotation

3rd/Odd Semester

Teaching methods

Case Methods

Prerequisites for attendance

None

Language

Indonesian, English

Type of examination (Final Grade Composition)

Project Activity (40%)

SKS (+Workload in hrs)

3

Students Activity Process (30%) ECTS (+Workload in hrs)

Midterm Exam (10%) 4.5 (100 contact hours in
Assi £ (10%) class + 50 hours of
>sighmen 0 self-study (together 150hrs)

Final Exam (10%)

Module coordinator Semester week hours:

Dr. Kusnadi, M.Si. 150 minutes

Additional teachers involved

Syllabus

This course focuses on the critical analysis of biology content within school curricula from
national and international perspectives. Emphasis will be placed on evaluating how biological
concepts are selected, organized, and presented to meet the learning needs of students and
societal challenges such as sustainability, biotechnology, and digital learning. Students will explore
how to align content with competency-based curricula, scientific literacy, and future skills. The
teaching methods include discussions, analysis paper assignments, expository lectures,
presentations, and projects. Course assessment is conducted through performance assessments
(assighments, discussions, and presentations) and written tests (Midterm Exam and Final Exam).
The learning process is carried out both synchronously and asynchronously. Synchronous
meetings are conducted via Zoom for discussions, presentations, and content reviews.
Asynchronous learning is facilitated through spada.upi.edu, which provides access to learning
materials and supports the learning process (assighment submission and review, discussions, and
assessments).

Learning goals and qualifications. In this module students learn to:

1. Analyze the scope and sequence of biology content in national and international curricula
2. Evaluate the relevance of biology content in addressing future global challenges (e.g.,
climate change, health crises, biodiversity loss)



http://m.pd

3. Critically review biology textbook and teaching materials for pedagogical and conceptual
accuracy

4. Recommend improvements to biology curriculum content based on scientific, pedagogical,
and technological trends

5. Design and present a school biology content map with contemporary educational goals
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Module number Module name

BI772 Genetics and Molecular Evolution

Course of study Type of course Semester / Rotation

M.Pd. (Master of Development of Study Program 3rd/Odd Semester

Education) Expertise Linearity (PLKP)
Teaching methods Prerequisites for attendance Language
Case Methods None Indonesian, English

Type of examination (Final Grade Composition) SKS (+Workload in hrs)

Project Activity (40%)

Students Activity Process (30%)

Midterm Exam (10%)

3
ECTS (+Workload in hrs)

4.5 (100 contact hours in

class + 50 hours of
self-study (together 150
Final Exam (10%) hrs)

Assignment (10%)

Module coordinator Semester week hours:

Prof. Dr. Riandi, M.Si. 150 minutes

Additional teachers involved

Syllabus

This course provides an in-depth understanding of the principles of genetics and the
molecular basis of evolutionary processes. It explores gene structure and function, genetic
variation, population genetics, and molecular phylogenetics. The course integrates
evolutionary theory with recent discoveries in genomics, bioinformatics, and molecular
biology, while also focusing on how these concepts can be effectively taught in secondary and
tertiary education settings. The teaching methods include discussions, analysis paper
assignments, expository lectures, presentations, and projects. Course assessment is conducted
through performance assessments (assignments, discussions, and presentations) and written
tests (Midterm Exam and Final Exam). The learning process is carried out both synchronously
and asynchronously. Synchronous meetings are conducted via Zoom for discussions,
presentations, and content reviews. Asynchronous learning is facilitated through
spada.upi.edu, which provides access to learning materials and supports the learning process
(assignment submission and review, discussions, and assessments).

Learning goals and qualifications. In this module students learn to:
e Analyze the structure, function, and regulation of genes and genomes.

e Evaluate mechanisms of genetic mutation, recombination, and natural selection.




e Interpret molecular data to understand evolutionary relationships.

e Develop educational strategies for teaching complex genetic and evolutionary concepts.

e Reflect critically on the role of genetics and evolution in biodiversity and human health.
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