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T

he Undergraduate Program in Science Education (UPSE), Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya is four-year bachelor program and designed to enable students to directly change over to a science education - oriented
occupational field or to begin the Master program in science education. In particular, students are to acquaint themselves with the modern theoretical and experimental developments in the field of study in its entire breadth and moreover be enabled to develop strategies for solving complex issues individually and in teams and to act with scientific and social responsibility.


To make it easier for students to prepare their study plans, the UPSE has developed a Study Plan Guidebook. This Study Plan (curricular map) include the compulsory courses, elective courses, internship, and the awarded Credit Semester Unit (in CU and ECTS).


Students can see the description of the Program Educational Objectives (PEOs) and Program Learning Outcomes (PLOs), that they will have after completing their undergraduate studies in the UPSE, Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya. Students can also see in detail about their workload each semester, both in Credit Units (sks) and in ECTS. In addition, this Study Plan Guidebook can also direct academic advisor in monitoring students’ study progress and students’ achievement index achievement while studying in the UPSE, Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya.


Hopefully this study plan can help students, especially in planning their studies as well as possible. In addition, it is hoped that this study plan will also help the improvement of the continuing higher education quality.
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[bookmark: _Toc213529738]Chapter I. Introduction

The Undergraduate Program of Science Education (UPSE) belongs to the Department of Natural Science at Faculty of Mathematics and Natural Sciences (FMNS) in Universitas Negeri Surabaya (Unesa). The UPSE was established on December 21st, 2006 based on the Decree of General Director of Higher Education of the Department of National Education of the Republic of Indonesia No. 4905/D/T/2006. The first stage of the implementation of the Outcomes based Education (OBE) requires the UPSE to formulate the objectives and outcomes. The UPSE established the current Program Educational Objectives (PEOs) and developed PEO into Program Learning Outcomes (PLOs). PEOs are broad statements that describe the career and professional accomplishments that the program is preparing graduates to achieve and are measured 3 to 5 years after graduation. PEOs are formulated based on inputs from various stake holders. PLOs are graduates attributes that students shall attain after completing the program.

[bookmark: _TOC_250007][bookmark: _Toc213529739]Program Educational Objectives
As a consequence of the vision and mission of the Unesa and FMNS in accordance with the Rector’s Decree no. 466/UN38/HK/DT/2016 on Curriculum development based on the Indonesian National Qualification Framework (INQF) for the undergraduate program, the Program Educational Objectives (PEOs) of the UPSE focus on producing graduates who are capable of becoming science educators particularly at middle school level, researchers of science education, and entrepreneurs in the fields of applied science or science education. In detail, the PEOs of UPSE are as follows:

1. Mastering knowledge/skills in the field of pedagogical integrated science (physics, chemistry, and biology) to carry out their professional or entrepreneurial tasks (PEO 1);
2. Having responsibility in carrying out his professional duties based on professional ethics (PEO 2);
3. Having a strong and tough personality and be able to compete globally in carrying out the tasks of his profession or entrepreneurship (PEO 3);
4. Having capability to communicate and work together in carrying out professional tasks (PEO 4);
5. Having capability to do self-development and innovations sustainably based on the situation and challenges in their professional duties (PEO 5).

The PEOs were formulated by considering the input from alumni and science education experts, curriculum for middle school students, evaluation results of tracer studies, and National Science Education Standards (NSES) 1996. These PEOs also have significant relevancies with the INQF. Table 1 indicates the relationship between PEO(s) of the UPSE and the 6th level (the level for undergraduate program) of the INQF. Through these PEOs, the graduates of the UPSE are expected to have capability to compete locally and globally. The relationship between the PEOs of the UPSE and the INQF shown in Table 1.



[bookmark: _Toc213529753]Table 1. The Relationship between the PEOs of UPSE and the IQF
	
	Capable of apply science, technology, and art within his/her expertise and adaptable to various situations faced during solving a problem 

(IQF-1)
	Mastering in-depth general	and specific theoretical concepts of certain knowledge and capable of formulating problem-solving procedure 
(IQF-2)
	Capable of taking strategic decision based on information and data analysis as well as providing direction in choosing several
alternative solutions 

(IQF-3)
	Responsible for his/her own jobs and can be assigned to take responsibility of the attainment of organization’s performances 

(IQF-4)

	PEO-1
	S
	S
	S
	M

	PEO-2
	S
	S
	S
	S

	PEO-3
	S
	S
	S
	S

	PEO-4
	M
	S
	M
	S

	PEO-5
	S
	S
	S
	S


S-Strong, M-Moderate

[bookmark: _Toc213529740]Program Learning Outcomes (PLO)
As part of its commitment to continuous improvement, the UPSE has revitalized its curriculum and introduced the 2024–2028 transformative curriculum. The resulting Program Learning Outcomes (PLOs) are outlined in Table 2.

[bookmark: _Toc213529754]Table 2. The PLOs of UPSE for the 2024–2028 Transformative Curriculum
	Competency SSC-
ASIIN
	Aspect
	PLO
	Description

	General and Social Competences
	Attitude (AT)
	PLO- 1/AT-1
	Demonstrates adherence to religious, national, and cultural values, along with academic ethics in the performance of duties.

	
	
	PLO-2/ AT-2
	Shows resilience, collaboration, adaptability, innovation, inclusiveness, lifelong learning, and entrepreneurship.

	
	
	PLO- 3/AT-3
	Applies logical, critical, systematic, and creative thinking in professional tasks aligned with field competency standards.

	
	General Skills (GS)
	PLO- 4/GS-1
	Engages in continuous self-development and collaboration.

	
	
	PLO- 11/GS-2
	Communicate ideas and research results effectively both in oral and written forms.

	Subject- Specific Competences
	Knowledge (KN)
	PLO- 5/KN-1
	Demonstrate fundamental knowledge of physics, chemistry, and biology, as well as mathematics relevant to science.

	
	
	PLO- 6/KN-2
	Demonstrate	knowledge	of	integrated science.

	
	
	PLO- 7/KN-3
	Demonstrate pedagogical knowledge of designing, implementing, and evaluating science learning.

	
	
	PLO- 8/KN-4
	Demonstrate knowledge related to science education research.

	
	Special Skills (SS)
	PLO- 9/SS-1
	Demonstrate the ability to design, implement, and evaluate science learning through the effective use of ICT.

	
	
	PLO- 10/SS-2
	Demonstrates the ability to design and implement experiments or investigations in integrated science learning to analyze scientific cases and



The connection between PLOs, PEO, and IQF is shown in Table 3.

[bookmark: _Toc213529755]Table 3. Correlation between the PLOs, PEOs and IQF
	PLO
	PEO
	IQF

	
	PEO-1
	PEO-2
	PEO-3
	PEO-4
	PEO-5
	IQF-1
	IQF-2
	IQF-3
	IQF-4

	PLO-1
	
	√
	√
	
	
	
	
	
	√

	PLO-2
	
	
	√
	√
	√
	√
	
	√
	

	PLO-3
	
	
	
	
	√
	√
	√
	√
	

	PLO-4
	
	
	
	√
	√
	
	
	√
	√

	PLO-5
	√
	
	
	
	
	√
	√
	
	

	PLO-6
	√
	
	
	
	
	√
	√
	
	

	PLO-7
	√
	
	
	
	
	√
	√
	
	

	PLO-8
	√
	
	
	
	
	√
	√
	
	

	PLO-9
	√
	
	
	
	
	√
	√
	
	

	PLO-10
	√
	
	
	
	√
	√
	√
	√
	

	PLO-11
	
	
	
	√
	
	
	√
	√
	



[bookmark: _TOC_250005][bookmark: _Toc213529741]Mapping of Subject-Specific Criteria of ASIIN with PLOs of the UPSE
The subject-specific criteria (SSC) of ASIIN that similar to the PEOs and PLOs of the UPSE is the SSC-10 Life Sciences. For the quality assurance of degree programs, the SSC provide an orientation aid for the subject-specific design of degree programs in the respective area. In this way they contribute to the harmonization of similar study programs in a vertical and horizontal way. The result of the mapping of the SSC of ASIIN with PLOs of the UPSE shown in Table 4.

[bookmark: _Toc213529756]Table 4. Mapping of SSC of ASIIN with the PLOs
	[bookmark: _Hlk213525694]
SSC 10 ASIIN for Life Sciences
	PLOs

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	K
	K
	K
	K
	SS
	SS
	GS
	GS
	GS
	A
	A

	Specialist competences
	

	1	Have acquired sound fundamental biology-relevant knowledge of mathematics and the natural sciences
	√
	√
	
	
	
	
	
	
	
	
	

	2	Knowledge of the fundamentals of molecular, cell and organismic biology
	√
	√
	
	
	
	
	
	
	
	
	

	3	Have gained methodological competence in Life Sciences and are also able to apply this in other contexts
	
	
	
	√
	
	√
	
	
	
	
	

	4	Are capable of independent practical work in laboratories and in the field as well as handling organisms
	
	
	
	
	
	√
	
	
	
	
	

	5	Have relevant knowledge of safety and environmental issues as well as the associated legal fundamentals
	
	
	
	
	
	√
	
	
	
	
	

	6	Have acquired sound knowledge in at least one special area of Life Sciences
	
	
	√
	√
	√
	
	
	
	
	
	

	7	Are capable of recognizing and solving subject-specific problems
	
	
	√
	
	√
	√
	
	
	
	
	

	8	Are capable of solving Life Science problems and presenting the results
	√
	√
	
	
	
	√
	√
	
	
	
	

	Social Competences
	

	9	Have trained conceptual, analytical and logical thinking,
	
	
	
	
	
	
	
	√
	
	√
	

	10	Have an awareness of possible social, ethical and environment-related effects of their actions
	
	
	
	
	
	
	
	
	√
	√
	√

	11	Have acquired communication skills–also in a foreign language–and can communicate scientific information to experts and laypersons in a suitable manner
	
	
	
	
	
	
	√
	
	
	
	

	12	Have a capacity for teamwork, also on an intercultural basis
	
	
	
	
	
	
	
	√
	
	
	

	13	Have acquired lifelong learning strategies
	
	
	
	
	
	
	√
	√
	√
	√
	√


Note: K = Knowledge; SS = Specific Skill; GS = General Skill; and A = Attitude


[bookmark: _TOC_250004][bookmark: _Toc213529742]Conversion Factor between Indonesian Credit Unit (sks) and ECTS
According to the Regulation from the Ministry of Education and Culture of the Republic of Indonesia on National Education Standards. 1 Credit Unit or 1 sks equal to the 170 minutes. One semester consists of 14 weeks of lecturing activities and two weeks for mid-semester test and final semester test. Total hours (workload) for 1 Credit Unit or sks equal to 14 weeks × 170 minutes = 2,380 minutes or 39.67 hours. In Unesa, based on the Rector’s Decree 1 ECTS equal to 25 hours (The Decree of Rector Unesa No. 598/UN38/HK/AK/2019 dated June 6th, 2020). So, conversion factor from 1 Credit Unit (CU) or 1 sks = 1.59 ECTS.



[bookmark: _Toc213529743]Chapter II. Study Plan Description

The curriculum lays the foundation for teaching and the planning (individual study plans) and implementation of studies. The objectives of degree programs and courses are defined as learning outcomes. The learning outcomes courses are based on the mission of a given degree program. Descriptions regarding instruction (e.g. Learning outcomes and number of ECTS credits) follow regulations and are realistic.

[bookmark: _TOC_250002][bookmark: _Toc213529744]Classification of Compulsory and Elective Requisites in the UPSE
[bookmark: _Toc213529757]Table 5. Compulsory and elective requisites courses
	Courses
	CU
	ECTS
	Note

	Compulsory courses
	125
	198.75
	The 130	CU are distributed into 49 compulsory courses including university compulsory courses.

	Elective courses
	19
	30.21
	To complete their study, students should take at least 19 CU from the 36 CU of elective courses available.

	Total
	144
	228.96
	



The minimum workload of Undergraduate Program at Unesa, especially in the UPSE is 144 Credit Units (CU) which correspond to 5,712.48 hours or 228.96 ECTS, and are generally distributed in 8 regular semesters. On average, the total hour per semester is 714.06 hours. According to the Higher Education National Standards, the maximum workload for each regular semester is limited to 952.08 hours, corresponds to 24 CU or 24 sks (38.16 ECTS).

[bookmark: _TOC_250001][bookmark: _Toc213529745]The UPSE Curriculum Structure
The student should successfully pass 144 Credit Unit (CU) including all compulsory courses before graduation. This can be achieved through eight semesters distributed on the following levels in Table 6 (Compulsory Courses) and Table 7 (Elective Courses).

[bookmark: _Toc213529758]Table 6. UNESA Compulsory Courses
	No.
	Code
	Course Name
	CU

	1
	100000202x
	Religion
	2

	2
	1000002018
	Pancasila
	2

	3
	1000002033
	Citizenship
	2

	4
	1000002003
	Indonesian
	2

	5
	1000002046
	Digital Literacy
	2

	6
	1000002047
	Physical Education and Fitness
	2

	7
	1000002177
	English
	2

	8
	1000002176
	Entrepreneurship
	2

	Total
	16



[bookmark: _Toc213529759]Table 7. Elective Courses in UPSE Curriculum
	No.
	Code
	Course Name
	CU

	1
	8420803209
	Fluids, Waves and Optics*)
	3

	2
	8420802203
	Artificial Intelligence for Science Learning
	2

	3
	8420803205
	Local Wisdom–Based Science Learning
	3

	4
	8420803163
	Fundamentals of Biochemistry
	3

	5
	8420803068
	Electricity and Magnetism
	3

	6
	8420803197
	Anatomy and Physiology of Living Organisms
	3

	7
	8420802069
	Entrepreneurship in Science Education
	2

	8
	1000020156
	Social and Emotional Learning
	2

	9
	8420803208
	Science Education for Sustainable Development
	3

	10
	0000000000
	STEAM Education
	4

	11
	1000020163
	Communication Skills
	2

	12
	8420802029
	Fundamentals of Biotechnology
	2

	13
	8420802005
	Analysis of School Science
	2

	14
	8420102073
	Current Socio-scientific issues (CSSI)
	2

	Recognition of Teaching Assistant Program
	

	15
	1000003065
	Design of Teaching Assistant Program
	2

	16
	1000004066
	Instructional Material Development
	4

	17
	1000004067
	Implementation of Teaching Assistant Program
	4

	18
	1000003069
	Dissemination of Teaching Assistant Program
	4

	19
	1000003070
	Report Development of Teaching Assistant Program
	4

	20
	1000003068
	Evaluation of Teaching Assistant Program
	2

	Recognition of Entrepreneurship Program
	

	21
	1000003089
	Design of Entrepreneurship Program
	2

	22
	1000004091
	Implementation of Entrepreneurship Program
	4

	23
	1000004090
	Product Development of Entrepreneurship
Program
	4

	24
	1000003093
	Dissemination of Entrepreneurship Program
	4

	25
	1000003094
	Report Development of Entrepreneurship Program
	4

	26
	1000003092
	Evaluation of Entrepreneurship Program
	2

	Total
	14
	
	


Note: *) Integrated with practicum

[bookmark: _TOC_250000][bookmark: _Toc213529746]The Detailed Study Plan in the UPSE for Each Semester
The UPSE students can programming their course based on the current study plan. This detailed study plan also provided a guided for the students’ academic advisor to monitor the student’s study and achievement to meet the PLOs indicators. The detailed study plan shown in tables below.

[bookmark: _Toc213529760]Table 8. Study Plan in the UPSE for Each Semester
	No
	Code
	Course Title
	CU
	PLO 1
	PLO 2
	PLO 3
	PLO 4
	PLO 5
	PLO 6
	PLO 7
	PLO 8
	PLO 9
	PLO 10
	PLO 11

	
	
	
	
	AT-1
	AT-2
	AT-3
	GS-1
	KN-1
	KN-2
	KN-3
	KN-4
	SS-1
	SS-2
	GS-1

	Semester I

	1
	1000002177
	English
	2
	
	
	
	
	
	
	
	
	
	
	√

	2
	8420103023
	General Biology*)
	3
	
	
	
	
	√
	
	
	
	
	
	

	3
	8420802028
	Fundamentals of Science
	2
	
	
	
	
	
	√
	
	
	
	
	

	4
	8420103045
	General Physics*)
	3
	
	
	
	
	√
	
	
	
	
	
	

	5
	8420103074
	General Chemistry*)
	3
	
	
	
	
	√
	
	
	
	
	
	

	6
	1000002047
	Physical Education and Fitness
	2
	√
	√
	
	
	
	
	
	
	
	
	

	7
	8420802186
	Basic Mathematics
	2
	
	
	
	
	√
	
	
	
	
	
	

	8
	1000002018
	Pancasila
	2
	√
	√
	
	
	
	
	
	
	
	
	

	Total
	19 CU (30.21 ECTS)

	Semester II

	9
	100000202x
	Religion
	2
	√
	
	
	
	
	
	
	
	
	
	

	10
	1000002048
	Foundations of Education
	2
	
	
	√
	
	
	
	√
	
	
	
	

	11
	8420802042
	Philosophy of Science Education
	2
	
	
	√
	
	
	
	√
	
	
	
	

	12
	8420803067
	Cellular Life
	3
	
	
	
	
	√
	
	
	
	
	
	

	13
	1000002033
	Citizenship
	2
	√
	
	
	
	
	
	
	
	
	
	

	14
	8420803155
	Learning Theories
	3
	
	
	√
	
	
	
	√
	
	
	
	

	15
	1000002046
	Digital Literacy
	2
	
	
	
	
	
	
	
	
	√
	
	

	16
	8420803199
	Integrated Science*)
	3
	√
	
	
	
	
	√
	
	
	
	
	

	Total
	19 CU (30.21 ECTS)

	Semester III

	17
	1000002003
	Indonesian
	2
	
	
	
	
	
	
	
	
	
	
	√

	18
	8420803209
	Fluids, Waves and Optics*)
(elective)
	3
	
	
	
	
	
	√
	
	
	
	√
	

	19
	8420803161
	Laboratory Management and Safety*)
	3
	
	
	
	
	
	
	
	
	
	√
	

	20
	8420803153
	Science Curriculum Review
	3
	
	
	
	
	
	
	√
	
	√
	
	

	21
	8420802203
	Artificial Intelligence for Science Learning (elective)
	2
	
	
	
	
	
	
	
	
	√
	
	

	22
	8420803090
	Learning Media
	3
	
	
	
	
	
	
	√
	
	√
	
	

	23
	8420804200
	Interdisciplinary Science
	4
	√
	
	
	
	
	√
	
	
	
	√
	

	24
	8420803201
	Environmental Science*)
	3
	√
	
	
	
	
	√
	
	
	
	√
	

	Total
	23 CU (36.57 ECTS)

	Semester IV

	25
	8420803038
	Ethnoscience
	3
	√
	
	
	
	
	√
	
	
	
	√
	

	26
	8420803195
	Innovative Learning
	3
	
	
	
	
	
	
	√
	
	√
	
	

	27
	8420802181
	Micro Learning
	2
	
	
	
	
	
	
	√
	
	√
	
	

	28
	8420803205
	Local Wisdom–Based Science Learning (elective)
	3
	√
	
	
	
	
	√
	√
	
	
	
	

	29
	8420803010
	Assessment of Learning Processes and Outcomes
	3
	
	
	
	
	
	
	√
	
	√
	
	

	30
	1000002176
	Entrepreneurship
	2
	
	√
	
	
	
	
	
	
	
	
	

	31
	8420802077
	Conservation of Natural Resources and Environment*)
	2
	
	
	
	
	
	√
	
	
	
	√
	

	32
	8420802214
	Statistical Methods
	2
	
	
	√
	
	
	
	√
	
	
	
	

	33
	8420803123
	Earth and Space Science
	3
	
	
	
	
	
	√
	
	
	
	
	

	Total
	23 CU (36.57 ECTS)

	Semester V

	34
	100000xxxx
	MBKM Recognition (Teaching Assistant/ Entrepreneurship)
	20
	
	√
	
	√
	
	
	√
	
	
	
	

	35
	8420803094
	Research Methodology
	3
	
	
	√
	
	
	
	
	√
	
	
	√

	Total
	23 CU (36.57 ECTS)

	Semester VI

	
	Recognition of School Field Experience Program

	36
	MBKM0032
	Design of School Field Experience Program
	2
	
	
	
	√
	
	
	√
	
	
	
	

	37
	1000002051
	Curriculum Analysis
	2
	
	
	
	
	
	
	√
	
	
	
	

	38
	1000002055
	Learning Assessment
	2
	
	
	
	
	
	
	√
	
	
	
	

	39
	1000002049
	School Management
	2
	
	
	
	√
	
	
	√
	
	
	
	

	40
	1000003053
	Instructional Material Development
	2
	
	
	
	
	
	
	√
	
	√
	
	

	41
	1000002054
	Instructional Media Development
	2
	
	
	
	
	
	
	√
	
	√
	
	

	42
	1000002050
	School Program Development
	2
	
	
	
	√
	
	
	√
	
	
	
	

	43
	1000003052
	Lesson Plan Development
	2
	
	
	
	
	
	
	√
	
	√
	
	

	44
	1000004056
	Teaching Practice
	2
	
	
	
	
	
	
	√
	
	√
	
	√

	45
	MBKM0031
	Evaluation of School Field Experience Program
	2
	
	
	
	√
	
	
	√
	
	
	
	

	Total
	20 CU (31.8 ECTS)

	Semester VII

	46
	8420803163
	Fundamentals of Biochemistry*) (elective)
	3
	
	
	
	
	
	√
	
	
	
	
	

	47
	8420803068
	Electricity and Magnetism*) (elective)
	3
	
	
	
	
	
	√
	
	
	
	
	

	48
	1000002104
	Final Project Proposal
	2
	
	
	
	
	
	
	
	√
	
	
	√

	49
	8420803197
	Anatomy and Physiology of Living Organisms*) (elective)
	3
	
	
	
	
	
	√
	
	
	
	
	

	50
	8420802069
	Entrepreneurship in Science Education (elective)
	2
	
	√
	
	
	
	
	
	
	
	
	

	51
	1000020156
	Social and Emotional Learning (elective)
	2
	
	√
	
	√
	
	
	√
	
	
	
	

	52
	8420803208
	Science Education for Sustainable Development (elective)
	3
	
	
	
	
	
	√
	√
	
	
	√
	

	53
	0000000000
	STEAM Education (elective)
	4
	
	√
	
	
	
	√
	
	
	
	√
	

	Total
	18 CU (28.62 ECTS)

	Semester VIII

	54
	1000020163
	Communication Skills (elective)
	2
	
	
	
	
	
	
	√
	
	
	
	√

	55
	8420802029
	Fundamentals of Biotechnology*) (elective)
	2
	
	
	
	
	
	√
	
	
	
	√
	

	56
	1000004105
	Final Project
	4
	
	
	√
	
	
	
	
	√
	
	√
	√

	57
	8420802005
	Analysis of School Science (elective)
	2
	
	
	
	
	√
	
	√
	
	
	
	

	58
	8420102073
	Current Socio-scientific issues (CSSI) (elective)
	2
	√
	
	
	
	
	√
	
	
	
	
	

	Total
	10 CU (15.90 ECTS)

	Total
	144 CU (228.96 ECTS)


Note: *) Integrated with practicum

[bookmark: _Toc213529761]Table 9. Summary of credit unit (CU) and ECTS of each semester in the UPSE
	No
	Year
	Semester
	CU
	ECTS

	1
	First Year (Freshman)
	I
	19
	30.21

	
	
	II
	19
	30.21

	2
	Second Year (Sophomore)
	III
	23
	36.57

	
	
	IV
	23
	36.57

	3
	Third Year (Junior)
	V
	23
	36.57

	
	
	VI
	20
	31.80

	4
	Fourth Year (Senior)
	VII
	18
	28.62

	
	
	VIII
	10
	15.90

	Total
	144
	228.96



For more information about the courses each semester (compulsory and elective), please visit the webpage: http://pendidikan-sains.fmipa.unesa.ac.id/page/module-handbook
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