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1. STRUCTURE OF CURRICULUM AND COURSE DISTRIBUTION 
 
a. Structure of Curriculum 

 

No. Courses 
Credit  

Unit 

CU 
Total 

Explanation 

1 Scientific Fondation 7 

 

40 

Personality Development Courses 

2 

Expertise Study Programme:   

 Pedagodic 

33 

18 

Scientific and Skills Courses 
 Chemistry (Subject 

Matter) 
11 

3 Elective 4 Provided 20 CU 

4 Additional capabilities 0 to 4 0 to 4 
Additional Skills Courses 
(Courses outside the study program 
that support the thesis) 

5 Matriculation 9 9 
Mandatory for graduates of non-
educational study programmes 

 
b. Course Distribution  

 

No. Code Course CU T P L 

Sem Credit 

Unit 

(CU) 
1 2 3 4 

SEMESTER I  

1 PPS8201 Science Philosophy 2    2    

18 

2 PPS8202 Statistics 2    2    

3 PPS8304 
Educational Research 

Methodology 
3    3    

4 MPK8202 
Design and Implementation of 

Chemistry Curriculum 
2    2    

5 MPK8204 
Current Issues in Chemistry 

Education 
2    2    

6 MPK8206 Inorganic Sructural Chemistry 2    2    

7 MPK8209 Biomolecule and Genetics 2    2    

http://pkim.pps.uny.ac.id/
mailto:pps@uny.ac.id


 
 

2 
 

Engineering 

8 MPK8110 Chemical Practicum 1    1    

9 Elective Course 2    2    

SEMESTER II  

10 MPK8211 Thesis Proposal 2     1/1   

14 

11 MPK8201 
Innovation in Chemistry 

Learning 
2     2   

12 MPK8203 

Development of Assessment 

and Evaluation in Chemistry 

Education 

2     2   

13 MPK8205 Chemical Spectroscopy 2     2   

14 MPK8207 
Structure Elucidation of Organic 

Chemistry 
2     2   

15 MPK8208 
Solution Chemistry and 

Analytical Electrochemistry 
2     2   

16 Elective Course 2     2   

SEMESTER III  

17 MPK8213 Academic Writing 2      1/1  2 

SEMESTER IV  

18 MPK8612 Thesis 6       6 6 

TOTAL 40 

c. ELECTIVE COURSES   

1 MPK8214 Computers Skill In Chemistry 2    1/1   

4 

2 MPK8215 
Models of ChemistryTeaching 

and Learning 
2    2   

3 MPK8216 
Visual and Visualization in 

Chemistry Education 
2    2   

4 MPK8217 
ChemistryTeaching and 

Learning Practices 
2    2   

5 MPK8218 Special Topics in Chemistry 2    2   

6 MPK8219 

Mechanisms and Reactivity of 

Organic and Inorganic 

Reactions 

2    2   

7 MPK8220 Science and Ethics In Chemistry 2    2   

8 MPK8221 
Problem Solving In Chemistry 

Education 
2    2   

 

Additional Expertise Courses *  

 ---- 
Courses organized by other Study 
Programs and to support Thesis 
(0-4 credits unit) 

0-4    0 – 4   0 – 4 

Matriculation Courses **  

1 PIK302 
Chemistry Teaching and Learning 
Strategic 

 
       

3 



 
 

3 
 

  



 
 

4 
 

2 PIK304 
Assessment  in Chemistry 
Teaching and Learning 

 
       

3 

3 PIK305 
Chemistry Education Research 
Methodology 

 
       

3 

Explanation: 
- Elective courses to be taken = 4 credits from 16 credits of courses provided. 
- * Additional expertise courses are 0 to 4 credits which are Courses organized by other Study 

Programs and to support Thesis 
- ** Matriculation courses are held in the intermediate semester 

 

 

2. COURSES DESCRIPTION 

a. Science Foundation Course 

1).  Science Phylosophy (PPS8201) 

Course Description: 

The philosophy of science course is a scientific foundation course for students of MEC which 

includes: the definition of science and philosophy, the scope and position of philosophy of 

science, philosophical figures, the history of the development of science, foundation, means, 

methods and scientific truths, the development of science , technology and culture and 

scientific ethics. This course aims to examine the development of philosophical theories as a 

scientific foundation in investigating the truth to the origin and uniting the results of science 

on moral, ethical and religious. 

2).  Statistics (PPS8202) 

Course Description: 

This course is a subject for MEC students who study concepts and aspects of multivariate 

analysis, multivariate analysis and random vector, multivariate vector analysis, multivariate 

variance analysis, assumptions in multivariate variance analysis, multivariate covariance 

analysis, assumptions in multivariate covarination analysis. 

3).  Educational Research Methodology (PPS8304) 

Course Description: 

This course is a compulsory subject for MEC students that underlies the ability of students to 

design and carry out research and report on the results of educational research. This course 

is intended so that students can develop social sensitivity to educational problems and 

respect the thoughts and findings of others. Students understand the types of research and 

design education. Through this course learning students are expected to be able to master 

the basic concepts of educational research which include finding, identifying, analyzing 

problems, characterizing types of variables and hypotheses, distinguishing various sampling 

techniques, developing instruments and techniques of data analysis on educational research 

well. In addition, students are also expected to be able to study a type of research 

(descriptive, experimental, quasi-experimental, pre-experimental, correlational, comparative, 

development, survey, phenomenology and action research) comprehensively on the 

characteristics of the problem, variables, and sampling techniques, type of research design, 

determination of instruments and data analysis techniques and provide examples of the 

results of these studies which are published in reputable national and international journals.  
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b. Scientific Subject: Chemistry Education 

4).  Thesis Proposal (MPK8211) 

Course Description: 

This course consists of two parts which include writing a thesis proposal and a thesis proposal 

seminar. Proposal writing project subjects include: Rationality, problem constraints, functions 

and objectives, administrative and academic requirements that must be done by researchers in 

conducting research, thesis preparation procedures, reporting the results of thesis research, 

languages, rules for writing bibliography following what style and systemic implementation 

thesis exam. This course aims to prepare a student's framework for the research that will be 

conducted, prepare a thesis proposal that will be presented with grammar and the rules of 

writing a good and correct thesis, and eliminate the awkwardness of students in writing thesis 

proposals. This course is a compulsory subject that must be taken by MEC students as a 

monitoring of the readiness of students in taking thesis research. This course is intended so that 

students have the ability to think scientifically and be able to carry out and compile scientific 

research reports using appropriate research methods. This course is carried out through a 

research proposal seminar program where students are required to present the development of 

their research on the background, literature review, and research methodology. The output of 

this course is that students can compile and present thesis research proposals and research 

instruments that are ready to be used to retrieve research data. 

5). Thesis (MPK8612) 

Course Description: 

This course is a compulsory subject that must be taken by MEC students as an evaluation of 

the readiness and maturity of students after taking the entire learning process. This course is 

intended so that students are able to use their scientific thinking skills to design and carry out 

chemical education research in addressing the problem of chemistry education and 

communicating it verbally or in writing. 

6). Academic Writing (MPK8213) 

Course Description: 

The writing Scientific Work courses include: knowing international journals, fees, templates, 

international journal scopes to be published for publication, basic concepts of problems that will 

be the object of scientific writing, methodologies to be carried out, results and discussions to be 

written based on research results which is conducted. This course aims to enable students to 

know the criteria, systematic writing and costs in the intended international journals, as well as 

train students to write scientifically by thinking critically, objectively and rationally along with 

scientific evidence that the data validity can be accounted for. 

7).  Innovation in Chemistry Learning (MPK8201) 

Course Description: 

This course is a compulsory subject that must be taken by MEC students as an application of 

their abilities in chemistry learning innovation. In an effort to improve the quality of chemical 

learning, innovation is needed through both learning models, methods, approaches, media and 

others. In this course students are required to conduct small research as an application of 

chemically designed learning innovations. However, before the application, students must have 

the basic abilities regarding various learning theories and innovations as well as the basic 

concepts of innovation in education so that small research applications can be implemented 

properly and correctly. 
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8).  Design and Implementation of Chemistry Curriculum (MPK8202) 

Course Description: 

This course is a compulsory subject for MEC students that underlies the ability of students to 

design and implement curricula at the operational level in the classroom. This course is 

intended so that students can develop open-mindedness related to curriculum change and 

sensitivity to curriculum issues in Indonesia in general and find the solutions needed related to 

the implementation of chemical learning in schools. Through this course learning students are 

expected to be able to master the basic concepts of the curriculum, analyze the foundation of 

curriculum development, analyze curriculum models and curriculum development models and 

support resources for curriculum implementation. In addition, students can review the 2013 

curriculum concept and analyze the high school and vocational chemistry curricula, and develop 

chemistry learning tools to implement K-13s in high schools and vocational schools and analyze 

SNPT as a basis for curriculum development in universities. After mastering theories about the 

curriculum, students are expected to be able to apply concepts about the components and 

models of existing curricula by analyzing history. 

9).  Development of Assessment and Evaluation in Chemistry Education (MPK8203) 

Course Description: 

This course contains a discussion about: the principles of measurement, assessment and 

evaluation of Chemistry learning; various techniques, forms of instruments, assessment 

procedures and evaluation of Chemistry learning: design and development of measurement and 

assessment instruments that meet the validity and reliability requirements used in Chemistry 

learning, both for the needs of Classroom Assessment and research; and analysis and 

interpretation of the results of measurement, assessment and evaluation of Chemistry learning; 

and can apply the results of the assessment to evaluate Chemistry learning. 

10). Current Issues in Chemistry Education (MPK8204) 

Course Decription: 

This course is a compulsory subject for students of MEC that underlies the ability of students to 

design chemical education research with themes, methodologies and focus of study that are in 

line with new trends or developments in chemical education. This course is intended so that 

students can analyze the trends in the scope of chemical education research, chemical 

education research methodology and the focus of the field of chemical education research 

based on studies of national journal articles in the last five years and international journals in the 

last seven years. Students are also expected to be able to criticize the weaknesses and 

advantages of articles from chemistry education research published in national and international 

journals, and can formulate problems in chemical education research based on the results of a 

study of journal articles and compile a research design proposed to solve these problems. 

 

c. Scientific Subject: Chemistry 

11). Chemical Spectroscopy  (MPK8205) 

Course Description: 

This course studies symmetry, group theory: point-group representation, non-degenerate 

representation, matrix and degenerate representation, irreducible and reducible 

representations, direct products; symmetry of atomic orbitals in molecules. The relationship 

between molecular symmetry and rotational and vibration spectroscopy. Application of group 

theory in ligand field theory: division diagrams d and f orbitals, term/ state diagrams-Orgel and 

Tanabe-Sugano in cube fields and low symmetry fields. Electronic transition: the type of 
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electronic transition and the intensity of the transition band. The electronic spectrum of the first 

transition complex compound, d1-d10. Its applications in photoelectron spectroscopy and spin 

resonance spectroscopy.  

12). Inorganic Sructural Chemistry  (MPK8206) 

Course Description: 

The subject of inorganic chemical structure is a subject for students of MEC which includes: 

description of chemical structure, symmetry of chemical structures, polymorphosis and phase 

transitions, chemical bonds and lattice energy, molecular structures 1 and 2, and lattice 

structures in diamonds. This course aims to enable students to understand the structure and 

grid contained in molecular compounds 1 and 2. 

13). Structure Elucidation of Organic Compounds (MPK8207) 

Course Description: 

This course is a course of study that develops students' abilities in the field of chemistry. This 

course demands an increase in student understanding of the basic concepts of UV 

spectroscopy, IR, NMR, and MS analysis and is able to apply them to the identification of 

molecular structures of organic compounds. This understanding was achieved through the basic 

competencies of each subject of this course which included basic concepts of spectroscopy in 

general, basic concepts of UV-Vis, IR, 1H NMR, 13C NMR, and MS.  

14). Solution Chemistry and Analytical Electrochemistry (MPK8208) 

Course Description: 

Lectures discuss the scope of solutions: solution composition, activity & activity coefficient, 

solution balance; and electrochemistry: electrified interfaces, electrodes and electrochemical 

cells; and electroanalytic chemistry: potentiometry and voltammetry. In this lecture, theoretically 

and the practice of cation-anion analysis is discussed in an electrochemical analysis  

15). Biomolecule and Genetics Engineering (MPK8209) 

Course Description: 

This course is a subject for MEC students that underlies the ability of students to know 

biomolecular processes and various genetic engineering techniques, such as PCR, 

Sequencing, Genetic Cloning and so on. This course aims to make students have open-minded 

knowledge about the processes, developments, positive and negative impacts of biomolecules 

and genetic engineering both in the world of science and in the world of research. 

16). Chemical Practicum (MPK8110) 

Course Description: 

This course is a compulsory subject for MEC students, where the expected output is the 

formation of student skills in conducting practicum and chemical projects. This course consists 

of two parts, namely practical and project activities. In practical activities, the ability of students 

through inorganic chemistry experiments with the support of practicum manuals. In project 

activities, students are not only required to do practicum, but also have to design these activities 

independently. From practical activities and chemical projects, students write reports and 

present the results of experiments in the laboratory.    
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d. Elective Courses: Chemistry Education and Chemistry 

17). Computers Skill In Chemistry Education (MPK8214) 

Course Description: 

This course is an elective course of study that develops students' abilities in chemistry learning 

applications, especially in terms of computer technology. Because chemical material is a 

concept (abstract), visualization is needed to explain chemical phenomena in the form of 

symbolic and even submicroscopic with the help of computer technology, so that chemistry 

education students can facilitate chemical learning that is not in accordance with the correct 

concept. 

18). Models of ChemistryTeaching and Learning (MPK8215) 

Course Description: 

Model and chemistry learning modeling are elective courses for students of MEC that underlie 

the ability of students to know various learning models that can be done in the chemistry 

learning process, including learning processing information models, personal, social interactions 

and behavior. This course aims to enable students to innovate in the learning process, find out 

various models or methods that are developing in other countries through analysis of 

international articles and can develop the latest learning models in chemistry learning. 

19). Visual and Visualization in Chemistry Education (MPK8216) 

Course Description: 

This course is an elective subject for students of Chemistry Education Study Program, 

Postgraduate Program, UNY Postgraduate Program. The quality of learning Chemistry must be 

pursued with various scientific efforts. Less optimal student learning outcomes, especially in the 

cognitive aspects can be used concepts and chemistry learning materials and chemistry 

learning processes that tend to be abstract. To reduce the level of abstractness, visualization of 

chemical concepts and material must be done. Visualization in Chemistry learning is intended to 

optimize interactions between students, teaching resources using various organs given by God 

Almighty. This course begins with developing the importance of visualization in Chemistry 

learning, identifying abstract material in High School Chemistry learning, discussing alternative 

visualization solutions, determining the type of visualization, developing visualization media, 

developing learning visualizations, and planning learning with visualization. 

20). ChemistryTeaching and Learning Practices (MPK8217) 

Course Description: 

This course is an elective course for students of MEC that underlies the ability of students to 

design chemistry learning practices in the classroom. Through this course learning students are 

expected to be able to master the basic concepts and techniques of chemical learning. After 

mastering the theory of chemistry learning, students are expected to practice it in class. 

21). Special Topics in Chemistry (MPK8218) 

Course Description: 

This course is an elective course of study that develops students' abilities in the field of 

chemistry. This course enhances the ability of students to analyze misconceptions found in high 

school chemistry material, both in student handbooks and high school chemistry teacher books. 

The justification of these concepts is explained and supported by sources and references from 

the English textbook and articles from reputable scientific journals. Some of the chemistry topics 

analyzed for their misconceptions in this course are quantum numbers and electronic 

configurations, acid bases, buffer solutions, salt hydrolysis, reaction rates, chemical equilibrium, 



 
 

9 
 

stoichiometry, oxidation reduction reactions, solubility and solubility, colligative properties of 

solutions, and others. 

22). Mechanisms and Reactivity of Organic and Inorganic Reactions (MPK8219) 

Course Description: 

Theoretical courses and the mechanism of reaction of organic and inorganic compounds 

includes: basic concepts of theory and reaction mechanisms organic, which includes 

substitution reactions (SN1; SN2); addition and elimination reaction; radical reaction; 

condensation reaction; and polymerization; understand and explain the mechanism of reaction 

for the formation of organic and inorganic compounds and natural materials contained in 

scientific journal articles or the results of recent research, understand and explain the reaction 

mechanism for making organic compounds that have been utilized in everyday life. 

23). Science and Ethics In Chemistry (MPK8220) 

Course Description: 

This course discusses ethics in science which includes the understanding of ethics, 

epistemology and social issues related to ethics, free values in science, ethical relations and 

research related to humans, animals, research related to biotechnology (cloning, 

xenotransplantation, 

24). Problem Solving In Chemistry Education (MPK8221)  

Course Description: 

This course is an elective course of study that develops students' ability to explore problems in 

the field of chemical education and determine solutions to problem solving. The issues 

discussed are up to date and a priority in chemistry education both in Indonesia and abroad 

obtained through field observations and studies of the results of research in scientific articles. 

The scope of the problem includes chemical learning programs, approaches, strategies, and 

learning models, misconceptions, creativity, judgments, interests, motivations and student 

learning styles, pedagogical content knowledge, and multiple representation. 

 

e. Additional Expertise Courses 

Elective courses organized by study programs other than Master of Education in Chemistry that 

support the final project (thesis)  

 

f. Matriculation  Courses  

1).  Chemistry Teaching and Learning Strategic (PIK302) 

Course Description: 

This course equips students with various learning strategies and ways to develop learning 

plans. This course discusses the basic concepts of planning and learning strategies, various 

learning planning models, the steps of preparation in learning planning, learning strategies 

include stages, models, and learning media, making product designs and implementation in 

learning. 

2).  Assessment  in Chemistry Teaching and Learning (PIK304) 

Course Description: 

This course equips students with learning theoretical assessment concepts and assessment 

practices at school. Theoretically, this course discusses the meaning and benefits of 

assessment, the functions and objectives of assessment, the position of assessment in 

learning, and the scope of assessment in the context of chemistry learning. Then in practice, 
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students will make plans, collect data, and interpret the results of the assessment. In addition, 

students will also discuss about how to arrange various assessment instruments including 

classroom-based assessment. 

3).  Chemistry Education Research Methodology (PIK305) 

Course Description: 

This Chemistry Education Research Methodology Course equips students with the knowledge, 

understanding and application of various research methods in the context of preparing the final 

project. In lectures discussed various types of research, steps of scientific research ranging 

from determining the topic, identifying problems, reviewing the literature, determining the focus 

of the problem, determining the variables, design and methods, data collection techniques, 

analysis and conclusion drawing. Learning activities include lectures with various approaches 

and methods that involve students, such as discussions, field observations to learn to identify 

problems and practice making pre-proposals. 

 


