
 

 
 
 

2020 

Molecular Biology 

Undergraduate Program in Biology Education 

Faculty of Mathematics and Natural Sciences 

Universitas Negeri Surabaya 
 

Universitas Negeri Surabaya 

1/1/2020 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Molecular Biology 

 
 

Undergraduate Program in Biology Education 

Faculty of Mathematics and Natural Sciences 

Universitas Negeri Surabaya 

 

 

 

 

 

 

 
Universitas Negeri Surabaya 

1/1/2020 



 

PORTOFOLIO OF MOLECULAR BIOLOGY 

COURSE ACADEMIC YEAR 2019/2020 

 
 
 
 
 
 
 
 
 

Module Coordinator: 

Dr. Isnawati, M.Si. 

 
 
 
 
 
 
 
 
 

Team: 

Lisa Lisdiana, Ph.D. 

Dwi Anggorowati Rahayu, M.Si. 

Erlix Rakhmad Purnama, M.Si. 
 

 
 

 

 
 

 
 

 
 

© 2019 



 
 

A. Learning Activities Plan 

Table of Contents 

1. Course Identity (Module Handbook Summary) 

2. Course Topics 

3. Lesson Plan 

4. Mapping Programme Learning Outcomes (PLOs)-Course Learning Outcomes (CLOs) 

a. PLOs of Undergraduate Programme in Biology Education, FMNS Universitas Negeri 

Surabaya 

b. Expected Learning Outcomes of Molecular Biology Course 

c. Mapping PLO and CLO in Molecular Biology Course 

B. Course Assessment 

1. Assessment Rubrics 

2. Universitas Negeri Surabaya’s Assessment System 

C. Course Evaluation & Development 

1. Assessment of Program Learning Outcome (PLO) 

APPENDICES 
 

Appendix 1 
 

1. Students’ Assignment Rubric 
 

Appendix 2 
 

1. Course Activities Records 

a. Sample of Students’ Attendance 

b. Sample of Course Log Book 

c. Sample of Test (Middle and Final-Semester Test) 

d. Sample of Student’s Answer to Middle and Final-Semester Test 

e. Sample of Official Examination (Test) Statement Report 

f. Sample of Students’ Assignment 

2. Sample of Students Assessment Dataset in 2019/2020 Academic Year 



A. Learning Activities Plan 

1. Course Identity (Module Handbook Summary) 
 

Modul name Molecular Biology 

Module level Bachelor 

Abbreviation, if applicable - 

Sub-heading, if applicable - 

Courses included in the 
module, if applicable 

- 

Semester/academic year 5th/Third year 

Module coordinator Dr. Isnawati, M.Si. 

Lecturer(s) Dr. Isnawati, M.Si. 
Lisa Lisdiana, Ph.D. 
Dwi Anggorowati Rahayu, M.Si. 
Erlix Rakhmad Purnama, M.Si. 

Language Bahasa Indonesia 

Classification within the 
curriculum 

Compulsory Course/Elective studies 

Teaching format/class hours 
per week during semester 

300 minutes/week 

Workload 100 min lectures, 100 min structural activities, 100 min 
individual study, 15 week per semester, and total 4,500 min = 
75 hours per semester; 75/25=3 ECTS 

Credit 2 

Requirements Cell biology; Genetics 

Learning goals/Competencies Knowledge  
1. Mastery of biological knowledge at the molecular level and its 

application in biology education; 
2. Mastery the application concept of molecular biology and 

relevant current issues in the management of natural 
resources and the environment; 

General Competence  
3. Having the ability of lifelong learning which is manifested in 

the ability to improve knowledge and be able to continue their 
studies to a higher level; 

Special Competence  
4. Able to apply their knowledge and skills to solve molecular 

biology problems; 
Attitude  
5. Able to work effectively, responsibly, both as individuals and in 

groups. 

Contents The course study the development of molecular biology, the 
molecular structure, and the holistic role of the DNA molecule 
(the function of DNA as the initiator and the regulator of 
metabolic mechanisms comprehensively). Discussing gene 
expression related to transcription, translation, and control of 
expression at the molecular level in prokaryotes and 
eukaryotes; DNA replication mechanism; gene regulation 
mechanism; extrachromosomal DNA; proteomics and genomics; 
DNA repair, DNA mutation and the application of molecular 
biology in various fields. 

Attributed soft skill Active and good communication, responsible at work 

Study/Exam achievement Student are considered to be competent and pass if at least get 
the final score (NA) of 68, which calculated from the exams (USS 



and US), structural activities (T) and participation activity (P) 
 
Final score (NA) is calculated as follow: 
 
NA = (2xP)+(3xT)+(2xUSS)+(3xUS) 
                                10 
 
Final indexes are defined as follows 
 

Grade 

index 

Grade point Interval 

A 4.00 85   ≤    A    ≤ 100 

A- 3.75 80   ≤    A-   <  85 

B+ 3.50 75   ≤    B+  <  80 

B 3.00 70   ≤    B    <  75 

B- 2.75 65   ≤    B-   <  70 

C+ 2.50 60   ≤    C+  <  65 

C 2.00 55   ≤    C    <   60 

D 1.00 40   ≤    D    <   55 

E 0.00 0     ≤    E     <   40 

 
 

Learning media Slide and LCD projector, current scientific article, computer 
application 

Learning methods Lecture, group and class discussion, and assignment 

Literature (References) 1. Allison, L. 2007. Fundamental Molecular Biology. Blackwell 
Publishing. Oxford. 

2. Lodish, H, Berk A, Kaiser CA, Krieger M, Bretscher A, Ploegh H, 
Amon A, Martin KC. 2016. Molecular Cell Biology. W.H. 
Freeman. Boston. 

3. Primrose SB and Twyman, RM. 2006. Principles of Gene 
Manipulation and Genomics. Blackwell Publishing. Oxford. 

4. Yuwono T. 2006. Biologi Molekuler. Penerbit Erlangga. 
Jakarta. 

Notes: Total ECTS = 3 
 



2. Course Topic 

The course topic include the development of molecular biology; the molecular structure, and 

the holistic role of the DNA molecule (the function of DNA as the initiator and the regulator of 

metabolic mechanisms comprehensively); gene expression related to transcription, translation, 

and control of expression at the molecular level in prokaryotes and eukaryotes; DNA replication 

mechanism; gene regulation mechanism; extrachromosomal DNA; proteomics and genomics; 

DNA repair, DNA mutation and the application of molecular biology in various fields.  

 



 

3.  Lesson Plan 
 

 

UNIVERSITAS NEGERI SURABAYA 
FACULTY OF MATHEMATICS AND NATURAL SCIENCES 

UNDERGRADUATE PROGRAM IN BIOLOGY EDUCATION  

Document code 

SEMESTER LESSON PLAN 
Course Course code Course cluster Credit Semester Compilation date 

Molecular Biology  Cell and Molecular Biology T=2 
 

5 5 May 2019 

Authorization 
 

Dr. Rinie Pratiwi Puspitawati, M.Si. 

Semester Lesson Plan Developer Course Cluster Coordinator Head of Study Program 

Dr. Isnawati, M.Si.  
Dr. Rinie Pratiwi Puspitawati, M.Si. 

Learning Outcomes (LO) Program Learning Outcomes (PLO)-Study Program imposed on course      

PLO 1 Able to demonstrate biological knowledge in molecular, cell, and organism level and interaction with their environment. 

PLO 2 Able to demonstrate application skills of biological concept and environmental issues with relevant technologies in the management of natural 
resources and environment. 

PLO 4 Able to demonstrate knowledge related to research of biology education. 

PLO 7 Able to design problem-solving methods by implementing transferable skills in biology to develop ecopreneurship (eco-innovation, eco-
opportunity, eco-commitment). 

PLO 11 Able to demonstrate scientific, critical, and innovative attitude in biology learnings, laboratory works, and their professional tasks. 

Course Learning Outcomes (CLO) 

CLO 1 Mastery of biological knowledge at the molecular level and its application in biology education. 

CLO 2 Mastery the application concept of molecular biology and relevant current issues in the management of natural resources and the environment. 

CLO 3 Having the ability of lifelong learning which is manifested in the ability to improve knowledge and be able to continue their studies to a higher 
level. 

CLO 4 Able to apply their knowledge and skills to solve molecular biology problems. 

CLO 5 Able to work effectively, responsibly, both as individuals and in groups. 

The Final Competency of Each Learning Stage (Sub-CLO) 

Sub-CLO 1  Comprehend the scope of molecular biology, its history and development, and its relation to other scientific disciplines 

Sub-CLO 2 Comprehend the organization / packaging and structure of genetic material in prokaryotic and eukaryotic cells 

Sub-CLO 3 Comprehend the role of DNA and RNA molecules 

Sub-CLO 4 Comprehend the process of DNA replication in prokaryotic cells and eukaryotic cells 

Sub-CLO 5 Comprehend the process of gene expression in prokaryotic cells and eukaryotic cells 

Sub-CLO 6 Comprehend the concepts related to DNA repair 

Sub-CLO 7 Comprehend the concepts related to the operon system 

Sub-CLO 8 Comprehend the concepts related to mutations 



Sub-CLO 9 Comprehend the concepts related to genome I and II and their roles 

Sub-CLO 10 Comprehend the concepts related to extrachromosomal DNA 

Sub-CLO 11 Comprehend the concepts and procedures related to molecular analysis 

Sub-CLO 12 Comprehend the application of molecular biology in daily life 

Description The course explore the development of molecular biology, the molecular structure, and the holistic role of the DNA molecule (the function of DNA as the 
initiator and the regulator of metabolic mechanisms comprehensively). Discussing gene expression related to transcription, translation, and control of 
expression at the molecular level in prokaryotes and eukaryotes; DNA replication mechanism; gene regulation mechanism; extrachromosomal DNA; proteomics 
and genomics; DNA repair, DNA mutation and the application of molecular biology in various fields. 

Learning Materials 1. Introduction to Molecular Biology 

a. The scope of molecular biology 

b. History and development of molecular biology 

c. Molecular biology and other sciences 

2. Constitution of the Genetic Material 

a. Definition of genome, chromosome and genes 

b. Organization / packaging of genetic material in prokaryotes 

c. Organization / packaging of genetic material in eukaryotics 

d. DNA and RNA structure 

3. Role of the DNA Molecule 

a. DNA as the initiator of metabolism 

b. DNA as the regulator of metabolism 

c. The role of DNA in the phenotypic phenomena 

d. Describe the roles of different types of RNA 

4. The process of DNA replication in prokaryotic cells and eukaryotic cells 

a. Components involved in DNA replication 

b. The functions of the components involved in DNA replication 

c. DNA replication process in prokaryotic cells 

d. DNA replication process in eukaryotic cells 

5.  Transcription process 

a. Definition of central dogma 

b. The components involved in the transcription 

c. The function of the components involved in the transcription 

d. Transcription process in prokaryotes 

e. Transcription process in eukaryotic 

6.  The translation process 

a. The components involved in translation 



b. The functions of the components involved in translation 

c. Translation process in prokaryotes 

d. Translation process in eukaryotic 

7. DNA repair 

a. The components involved in DNA repair 

b. The function of each component involved in DNA repair 

c. DNA repair process 

8. Operon System 

a. Operon structure 

b. The expression regulation in operon 

c. Operon expression 

9. Mutations 

a. Gene mutations 

b. Chromosomal mutations 

c. The effect of mutations 

d. The cause of the mutation 

e. Artificial mutations and natural mutations 

10. Genome I and II 

a. Definition of genomics 

b. Types of genomic analysis 

c. Genomics applications in various scientific disciplines 

d. Definition, structure, expression, interaction and application of proteomics 

11. Extrachromosomal DNA 

a. Structure, properties and functions of mitochondrial DNA 

b. Structure, properties and functions of chloroplast DNA 

c. Structure, properties and functions of plasmid DNA 

12. Molecular analysis of DNA, RNA and protein and their applications 

a. Southern blot 

b. Western blot 

c. Northern blot 

d. ELISA 

e. PCR and sequencing 

f. Docking  

13. Applications of molecular biology 



a. The role of molecular biology to detect the diversity of organisms 

b. The role of molecular biology in relation to medicine 

c. Application of molecular biology in forensics 

References Primary: 

1. Allison, L. 2007. Fundamental Molecular Biology. Blackwell Publishing. Oxford 

Secondary: 

2. Lodish, H, Berk A, Kaiser CA, Krieger M, Bretscher A, Ploegh H, Amon A, Martin KC. 2016. Molecular Cell Biology. W.H. Freeman. Boston. 
3. Primrose SB and Twyman, RM. 2006. Principles of Gene Manipulation and Genomics. Blackwell Publishing. Oxford. 
4. Yuwono T. 2006. Biologi Molekuler. Penerbit Erlangga. Jakarta. 

Lecture(s) Dr. Isnawati, M.Si. 
Lisa Lisdiana, Ph.D. 
Dwi Anggorowati Rahayu, M.Si. 
Erlix Rakhmad Purnama, M.Si. 

Course requirement(s) Cell Biology; Genetics 

Weeks 

The Final Competency of 

Each Learning Stage 

(Sub-CLO) 

Assessment 

Learning forms, Learning 

methods, Student assignment 

 [ Estimated Time] 

Learning materials 

[ Reference ] 
Scoring (%) 

Indicator Criteria & 

Form 

Offline Online   

(1) (2) (3) (4) (5) (6) (7) (8) 

1 Comprehend the scope 

of molecular biology, its 

history and 

development, and its 

relation to other 

scientific disciplines 

1. Describe the 

scope of 

molecular 

biology and its 

relation to 

other scientific 

disciplines 

2. Describe 

chronologically 

the history and 

development 

of Molecular 

Biology 

Criteria: 

Midterm 

exam 

 

Form: 

Written test 

Presentation/ 

discussion 

[2 x 50 menit] 

 1. Introduction to 

Molecular Biology 

a. The scope of 

molecular 

biology 

b. History and 

development of 

molecular 

biology 

c. Molecular 

biology and 

other sciences 

1. Presentation assignments and 

assignments weights of 30% 

2. Midterm exam weights 20% 

3. Attendance and activities during 

the learning process are assessed 

as participation with a weight of 

20% 

4. Final exam weights 30% 

2 Comprehend the 1. Describe the Criteria: Presentation/  Constitution of the  



organization / packaging 

and structure of genetic 

material in prokaryotic 

and eukaryotic cells 

 

definition and 

organization of 

genomes, 

chromosomes 

and genes in 

prokaryotic 

and eukaryotic 

cells 

2. Describe the 

comparative 

structure of 

DNA and RNA 

Midterm 

exam 

 

Form: 

Written test 

discussion 

[2 x 50 menit] 

Genetic Material 

a. Definition of 

genome, 

chromosome 

and genes 

b. Organization / 

packaging of 

genetic 

material in 

prokaryotes 

c. Organization / 

packaging of 

genetic 

material in 

eukaryotics 

d. DNA and RNA 

structure 

3 Comprehend the role of 

DNA and RNA molecules 

 

1. Describe the 

various roles of 

DNA in 

organisms 

2. Describe the 

various roles of 

RNA in 

organisms 

Criteria: 

-Assignment 

-Midterm 

exam 

 

Form: 

Written test 

Presentation/ 

discussion 

[2 x 50 menit] 

 Role of the DNA 

Molecule 

a. DNA as the 

initiator of 

metabolism 

b. DNA as the 

regulator of 

metabolism 

c. The role of DNA 

in the 

phenotypic 

phenomena 

d. Describe the 

roles of 

different types 

 



of RNA 

4 Comprehend the process 

of DNA replication in 

prokaryotic cells and 

eukaryotic cells 

 

1. Describe the 

role of each 

component 

involved in the 

DNA 

replication 

process 

2. Describe the 

DNA 

replication 

process in 

prokaryotic 

cells 

3. Describe the 

DNA 

replication 

process in 

eukaryotic cells 

Criteria: 

Midterm 

exam 

 

Form: 

Written test 

Presentation/ 

discussion 

[2 x 50 menit] 

 The process of DNA 

replication in 

prokaryotic cells 

and eukaryotic 

cells 

a. Components 

involved in DNA 

replication 

b. The functions 

of the 

components 

involved in DNA 

replication 

c. DNA replication 

process in 

prokaryotic 

cells 

d. DNA replication 

process in 

eukaryotic cells 

 

5 Comprehend the process 

of gene expression in 

prokaryotic cells and 

eukaryotic cells 

 

1. Explain the 

definition of 

central dogma 

2. Describe the 

function of 

each 

component 

involved in the 

transcription 

3. Comparing the 

Criteria: 

Midterm 

exam 

 

Form: 

Written test 

Presentation/ 

discussion 

[2 x 50 menit] 

 Transcription 

process 

a. Definition of 

central dogma 

b. The 

components 

involved in the 

transcription 

c. The function of 

the 

 



transcription 

process in 

prokaryotic 

cells and 

eukaryotic cells 

components 

involved in the 

transcription 

d. Transcription 

process in 

prokaryotes 

e. Transcription 

process in 

eukaryotic 

6 Comprehend the process 

of gene expression in 

prokaryotic cells and 

eukaryotic cells 

 

1. Describe the 

functions of 

the 

components 

involved in the 

translation 

process 

2. Describe the 

translation 

process in 

prokaryotic 

and eukaryotic 

cells 

Criteria: 

Midterm 

exam 

 

Form: 

Written test 

Presentation/dis

cussion 

[2 x 50 menit] 

 The translation 

process 

a. The 

components 

involved in 

translation 

b. The functions 

of the 

components 

involved in 

translation 

c. Translation 

process in 

prokaryotes 

d. Translation 

process in 

eukaryotic 

 

7 Comprehend the 

concepts related to DNA 

repair 

 

1. State the 

components 

involved in 

DNA repair and 

the function of 

Criteria: 

Midterm 

exam 

 

Form: 

Presentation/ 

discussion 

[2 x 50 menit] 

 DNA repair 

a. The 

components 

involved in DNA 

repair 

 



each 

component 

2. Describe the 

DNA repair 

process 

Written test b. The function of 

each 

component 

involved in DNA 

repair 

c. DNA repair 

process 

8 Midterm exam  

9 

 

Comprehend the 

concepts related to the 

operon system 

 

1. Depicts the 

structure of the 

various types of 

operons (eg. 

the lactose 

operon and the 

tryptophan 

operon) 

2. Describe the 

expression 

mechanism of 

the lactose- and 

the tryptophan 

operons 

Criteria: 

Final  exam 

 

Form: 

Written test 

Presentation/ 

discussion 

[2 x 50 menit] 

 Operon system 

a. Operon 

structure 

b. The expression 

regulation in 

operon 

c. Operon 

expression 

 

10 Comprehend the 

concepts related to 

mutations 

 

1. Describe the 

various types of 

mutations in 

organisms 

2. State the cause 

of the mutation 

3. Describe the 

result of 

mutations  

Criteria: 

Final  exam  

 

 

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Mutations 

a. Gene 

mutations 

b. Chromosomal 

mutations 

c. The effect of 

mutations 

d. The cause of 

the mutation 

 



e. Artificial 

mutations and 

natural 

mutations 

11 Comprehend the 

concepts related to 

genome I and II and their 

roles 

 

1. Comparing the 

concepts of 

genomics and 

proteomics 

2. Mention the 

kinds of 

genomic and 

proteomic 

analyzes  

Criteria: 

Final  exam  

  

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Genome I and II 

a. Definition of 

genomics 

b. Types of 

genomic 

analysis 

c. Genomics 

applications in 

various 

scientific 

disciplines 

d. Definition, 

structure, 

expression, 

interaction and 

application of 

proteomics 

 

12 Comprehend the 

concepts related to 

extrachromosomal DNA 

 

1. Describe the 

structure, 

properties and 

functions of 

mitochondrial 

DNA 

2. Describe the 

structure, 

properties and 

functions of 

Criteria: 

Final  exam  

 

 

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Extrachromosomal 

DNA 

a. Structure, 

properties and 

functions of 

mitochondrial 

DNA 

b. Structure, 

properties and 

functions of 

 



chloroplast 

DNA 

3. Describe the 

structure, 

properties and 

functions of 

plasmid DNA 

chloroplast 

DNA 

c. Structure, 

properties and 

functions of 

plasmid DNA 

13 Comprehend the 

concepts and procedures 

related to molecular 

analysis 

 

1. Describe 

Southern blot's 

concepts and 

procedures 

2. Describe 

Western blot‘s 

concepts and 

procedures  

3. Describe 

Northern blot‘s 

concepts and 

procedures  

Criteria: 

Final  exam  

  

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Molecular analysis 

of DNA, RNA and 

protein and their 

applications 

a. Southern blot 

b. Western blot 

c. Northern blot 

 

14 Comprehend the 

concepts and procedures 

related to molecular 

analysis 

 

1. Describe ELISA‘s 

concepts and 

procedures  

2. Describe PCR 

and 

sequencing‘s 

concepts and 

procedures  

3. Describe 

docking‘s 

concepts and 

procedures  

Criteria: 

Final  exam  

  

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Molecular analysis 

of DNA, RNA and 

protein and their 

applications 

a. ELISA 

b. PCR and 

sequencing 

c. Docking 

 



15 Comprehend the 

application of molecular 

biology in daily life 

1. Describe the 

role of 

molecular 

biology in 

detecting the 

diversity of 

organisms 

2. Describe the 

role of 

molecular 

biology in 

relation to 

medicine 

3. Describe the 

application of 

molecular 

biology in 

forensics 

Criteria: 

-Assignment 

-Final  exam  

  

Form: 

Written test 

 

Presentation/ 

discussion 

[2 x 50 menit] 

 Applications of 

molecular biology 

a. The role of 

molecular 

biology to 

detect the 

diversity of 

organisms 

b. The role of 

molecular 

biology in 

relation to 

medicine 

c. Application of 

molecular 

biology in 

forensics 

 

16 Final exam  

 
 

Notes: 
1.  Learning Outcomes Graduates of Study Programme (CPL-Study Programme) are abilities possessed by each Study Programme graduate which is the internalization of 

attitudes, mastery of knowledge and skills according to the level of the study program obtained through the learning process. 
2.  CPL that is charged on courses are some of the learning outcomes of the study program graduates (CPL-Study Programme) which are used for the formation 

/ development of a course which consists of aspects of attitude, general skills, special skills and knowledge. 
3. CP Course (CPMK) is an ability that is described specifically from the CPL charged on a course, and is specific to the study material or learning material for that course. 
4. Sub-CP Course (Sub-CPMK) is the ability to set out the specifics of the CPMK that can be measured or observed, and the ability of the planned end of each phase of 

learning, and is specific to the course learning materials. 
5.  Assessment indicators is the ability to process and student learning outcomes are statements that identify specific and measurable performance capabilities or 

student results are accompanied by evidence. 
6. Assessment criteria are benchmarks used as measures or benchmarks for learning achievement in assessments based on predetermined indicators. Assessment criteria 

are guidelines for assessors so that the assessment is consistent and unbiased. The criteria can be either quantitative or qualitative. 
7. Forms of assessment: test and non-test. 



8.  Forms of learning: Lectures, Responses, Tutorials, Seminars or equivalent, Practicum, Studio Practice, Workshop Practice, Field Practice, Research, Community Service 
and / or other equivalent forms of learning. 

9. Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative Learning, Collaborative Learning, 
Contextual Learning, Project Based Learning, and other equivalent methods. 

10. Learning Materials are details or descriptions of the study material which can be presented in the form of several subjects and sub-topics. 
11. Scoring weight is the percentage of the assessment of each sub-CPMK achievement which is proportional to the difficulty level of achieving the sub-CPMK, and the 

total is 100%. 
12. TM=Lectures, PT=Structural task, BM=Self Learning. 



4. Mapping Programme Learning Outcomes (PLOs)-Course Learning Outcomes (CLOs) 

a. PLOs of Undergraduate Programme in Biology Education, FMNS Universitas Negeri 
Surabaya 

 
Based on PEOs, Program Learning Outcome (PLOs) of Biology Education Study Program 

are described as follows. 

PLO Description 
 

Competence 

PLO-1 Able to demonstrate biological knowledge in molecular, cell, 
and organism level and interaction with their 
environment. 

Knowledge 1 
(KN 1) 

PLO-2 Able to demonstrate application skills of biological concept and 
environmental issues with relevant technologies in the 
management of natural resources and environment. 

Knowledge 2 
(KN 2) 

PLO-3 Able to demonstrate pedagogic knowledge on designing, 
conducting, and evaluating biology learning. 

Knowledge 3 
(KN 3) 

PLO-4 Able to demonstrate knowledge related to research of 
biology education. 

Knowledge 4 
(KN 4) 

PLO-5 Able to design, conduct, and evaluate biology learning by 
using information and communication technology (ICT). 

Special 
competences 1 
(SC 1) 

PLO-6 Able to design and perform experiments in biology learning to 
collect, analyze, and interpret data to solve various 
issues. 

Special 
competences 2 
(SC 2) 

PLO-7 Able to design problem-solving methods by implementing 
transferable skills in biology to develop ecopreneurship (eco- 
innovation, eco-opportunity, eco-commitment). 

Special 
competences 3 
(SC 3) 

PLO-8 Able to communicate ideas, opinions, and results of study 
effectively, both orally and in writing. 

General 
Competences 1 
(GC1) 

PLO-9 Able to make decisions based on data/information to finish 
tasks as part of their responsibility in works performed. 

General 
Competences 2 
(GC2) 

PLO-10 Able to conduct long-life learning and working effectively, both 
individually and as a team, have passion for entrepreneurship 
and environmental care. 

General 
Competences 3 
(GC3) 

PLO-11 Able to demonstrate scientific, critical, and innovative attitude 
in biology learnings, laboratory works, and their professional 
tasks. 

Attitude 1 
(AT 1) 

PLO-12 Able to demonstrate religious and national cultural values and 
academic ethics in performing professional tasks. 

Attitude 2 
(AT 2) 

 

 

 

 

 

 



b. Expected Learning Outcomes of Molecular Biology Course 
 Knowledge  

1. Mastery of biological knowledge at the molecular level and its application in 

biology education; 

2. Mastery the application concept of molecular biology and relevant current issues 

in the management of natural resources and the environment; 

General Competence  

3. Having the ability of lifelong learning which is manifested in the ability to improve 

knowledge and be able to continue their studies to a higher level; 

Special Competence  

4. Able to apply their knowledge and skills to solve molecular biology problems; 

Attitude  

5. Able to work effectively, responsibly, both as individuals and in groups. 

 
c. Mapping PLO and CLO in Molecular Biology Course 

 

CLO 
PLO 

1 2 3 4 5 6 7 8 9 10 11 

1           

2           

3            

4           

5            

 

B. Course Assessment 

1. Assessment Rubrics 
a. Attitudes/Affective Domain 

In this domain, we evaluated students’ participation in classroom in term of their communication skills 

and responsibility. The rubric that was used in this course is as follows: 
 

Criteria Score 
(SA) 

Communicate effectively, appreciate others’ 
opinions; always attend the class on time; always 
submit the assignment on time; and always 
participate in the completion of group 
assignment. 

85 ≤ SA ≤ 100 

Communicate effectively, appreciate others’ 
opinions; 80% of attendance; submit 90 
% of the assignment; and often participate in the 
completion of group assignment. 

70 ≤ SA < 85 

Communicate ineffectively, appreciate others’ 
opinions; 75% of attendance; submit the 70% of 
assignment on time; and participate in the 
completion of group assignment. 

55 ≤ SA < 70 

Communicate ineffectively, do not appreciate 
others’ opinions; rarely attend the class; rarely 
submit the assignment; and rarely participate in 
the completion of group assignment. 

0 ≤ SA < 55 

 
 
 

 
 

 



b. Knowledge/Cognitive Domain 

The students’ knowledge assessed through assignments (individual and group) and tests (mid- and 

final semester). The criteria of assignment (individual and group) according to Assignment Rubrics 

(see Appendix 1). The criteria for tests (mid- and final semester) that use in this course are: 

1) The ability to give answers correctly according to the Key and Rubrics; 

2) The ability to provide robust argumentation according to theory; 

3) The ability to provide systematic explanations; and 

4) The ability to apply the substantive concepts in a situation comprehensively according to the Key 

and Rubrics. 
 

c. Skills/Psychomotor Domain 

The students’ skills focused on science process skills. These skills assessed based on direct 

assessment of practical skills (DAPS) and indirect assessment of practical skills (IAPS) based on their 

reports. 

2. Universitas Negeri Surabaya’s Assessment System 
Students are considered to be competent and pass if at least get 40% of the maximum final grade. 

The final grade (NA) is calculated based on the following weight: 
 

Assessment Components Percentage 
Contribution 

Participation (including attitudes/affective) 20% 

Assignment 30% 

Mid-semester test 20% 

Final semester test 30% 

Total 100% 

 

The final grade (NA) category according to the Universitas Negeri Surabaya Academic Regulation, 

that is: 

NA Interval 
(out of 100) 

Grade 
Point 

Grade 
Index 

85 ≤ NA ≤ 100 4.00 A 

80 ≤ NA < 85 3.75 A- 

75 ≤ NA < 80 3.50 B+ 

70 ≤ NA < 75 3.00 B 

65 ≤ NA < 70 2.75 B- 

60 ≤ NA < 65 2.50 C+ 

55 ≤ NA < 60 2.00 C 

40 ≤ NA < 55 1.00 D 

0 ≤ NA < 40 0 E 



C. Course Evaluation & Development 

1. Assessment of Program Learning Outcome (PLO) 

 

COURSE : Molecular Biology 

CREDIT : 2 

STUDY PROGRAM : Biology Education 

PERIOD : 2019/2020 (1) 

ClASS : PB 2017 

PARTICIPANTS : 88 

                              
PROGRAM LEARNING 
OUTCOMES                       

PLO 1.   Able to demonstrate biological knowledge in molecular, cell, and organism level 
and interaction with their environment. 

PLO 2.   Able to demonstrate application skills of biological concept and environmental 
issues with relevant technologies in the management of natural resources and 
environment. 

PLO 4.   Able to demonstrate knowledge related to research of biology education. 

PLO 7.   Able to design problem-solving methods by implementing transferable skills in 
biology to develop ecopreneurship (eco-innovation, eco-opportunity, eco-
commitment). 

PLO 11. Able to demonstrate scientific, critical, and innovative attitude in biology learnings, 
laboratory works, and their professional tasks. 

      

COURSE LEARNING OUTCOMES                       
1. Mastery of biological knowledge at the molecular level and its application in biology 

education. 

2. Mastery the application concept of molecular biology and relevant current issues in the 
management of natural resources and the environment 

3. Having the ability of lifelong learning which is manifested in the ability to improve 
knowledge and be able to continue their studies to a higher level 

4. Able to apply their knowledge and skills to solve molecular biology problems 

5. Able to work effectively, responsibly, both as individuals and in groups. 

 

 

 

 

 

 

 

 



CLO-PLO CORRELATION 

  PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 

CLO1 V                       

CLO2   V                     

CLO3       V                 

CLO4             V           

CLO5                     V   

 
ASSESMENT PLAN 

 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 

CLO1 Mid 
Test, 
Final 
Exam 

           

CLO2  Assign 
ment, 
Mid 
Test, 
Final 
Exam 

          

CLO3    Participation, 
Assingment, 

Mid Test 

        

CLO4       
Participa

tion 

     

CLO5 
          Participat

ion, Final 
test 

 

 

STUDENTS' PERFORMANCE 
 PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 

Excellent 19% 49%   84%   27%    18%  

Good 66% 50%   15%   72%    40%  

Satisfy 14% 0%   0%   0%    41%  

Fail 1% 1%   1%   1%    1%  

 
 
 



APPENDICES 

 
Appendix 1  

Students Assignment 

Rubric 



 

 

 

ASSESSMENT RUBRIC OF MOLECULAR BIOLOGY ASSIGNMENT 

 

 

 
 

Criteria Score 

4 3 2 1 

Concept The answers given indicate 

a thorough understanding 

of the concept 

The answers given 

indicate a less 

comprehensive 

understanding of the 

concept 

The answers given 

indicate 

misconceptions 

The answers given 

indicate the student 

are not understand 

the concept 

Comprehensive  The answer given 

indicates the ability to 

relate one information 

to another, 

comprehensively  

The answer given 

indicates the ability to 

relate one information to 

another, partly 

The answer given 

indicates less ability to 

relate one information to 

another 

The answer given are 

not comprehensive  

Language structure The answers given in 

accurate, short, and clear 

sentences 

The answers given in 

accurate and short 

sentences, but not clear 

The answers given in 

short sentences, but not 

accurate nor clear 

The answers are not given 
in accurate, short, and 
clear sentences  



Appendix 2 

Course Activities Records  

 

Sample of Students’ 

Attendance 





Appendix 2 

Sample of Course Log 
Book  



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



Appendix 2 

Sample of Test 

(Middle & Final-Semester Test) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 



 



 



Appendix 2 

Sample of Student’s Answer to 

Middle and Final-Semester 

Test 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



Appendix 2 

Sample of Official Examination 

(Test) Statement Report 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2 

Sample of Students’ 

Assignment 



 



 



 



 
 



Appendix 2 

Sample of Students Assessment 

Dataset in 2019/2020 Academic 

Year 



 

 

 

 

 

 


