Mathematics and Science Education Department/ Elementary Mathematics Education Master Program (WITHOUT THESIS) (Distance Education)
1. Guideline

Elementary mathematics education master program (without thesis) (distance education) began to student admission firstly in 2020-2021 academic year within Institute of Educational Sciences. In addition to compulsory courses related to basic educational sciences, elective courses specific to mathematics education are also included in the program. Main purpose of the program is to educate elementary mathematics teachers who are equipped with effective knowledge, manage to follow developments of the domain and do research individually.  

2. Degree Acquired

The students who accomplish the program deserve to receive diploma of elementary mathematics education master program. 

3. Level of degree

Master of Science degree.

4. Admission Requirements

The general admission requirements are required for Turkish and foreign students to start the program.

5. Validation of Prior Learning

In Turkish Higher Education institutions, validation of prior formal learning, vertical, horizontal, and the university is determined by the Board of Higher Education. This is implemented by the regulations of "INSTITUTIONS OF HIGHER EDUCATION PROGRAMS UNDERGRADUATE STUDENTS AND SWITCHING, DOUBLE MAJOR, MINOR AND CREDIT TRANSFER BETWEEN CORPORATE ACTION ON BASIS OF REGULATION".

Turkey certificate-based or experience-based learning outside of formal educational institutions in recognition for some of the computer and foreign language courses at the beginning of each academic semester exams of exemption are organized. Students who take the exam and pass the courses in the curriculum are exempt from the relevant.

6. Conditions and Rules for Sufficiency

Students have to complete all lessons of the program without FF, DZ or YZ final grade. Also, they have to complete minimum 30 credits and have transcripts that is minimum 3,00 on a 4,00 point scale. 

7. Program Profile 

The aim of the program is training elementary mathematics teachers who have the following characteristics;

· Having active knowledge of elementary mathematics education and using technology professionally,

· Having highest level of problem solving and reasoning skills,

· Examining the process of students’ mathematical knowledge creation and intellectual closely, planning an advanced level of course content and designing instructional materials,

· Being informed about current issues in elementary mathematics education and reviewing the literature to carry out independent researches, 

· Identifying the research problem, choosing an appropriate research model, being capable of to process the data acquired in the process of scientific research, performing statistical analysis and making interpretation,

· Researching on a subject or project as a group.

8. Program Outcomes

· Have high level field knowledge of mathematics education.

· Know and apply contemporary teaching methods and techniques and the methods of measurement and evaluation about teaching profession.

· Have the ability to use information and communication technologies for teaching mathematical concepts effectively.

· Know developmental characteristics and learning styles of related students. Do effective planning, material development and applications which comply with these specifications.

· Have the scientific and analytical thinking skills and know scientific research methods and techniques at the level of independent researching and make use of them.

· Follow national and international levels of development and changes in mathematics education.

· Have knowledge of general culture at the level of carrying out interdisciplinary studies and associating their studies with different disciplines.

· Have the skills to improve and apply original activities and teaching materials for students on issues related to mathematics education.

9. Job Facilities for Graduates

The graduates of Elementary School Mathematics Education MSc. program can find a job as a teacher in various official and special corporations, as a research assistant or instructor in state and special universities.

10. Post-Graduate Transitions

Candidates who complete the master program accomplishedly can become a doctorate student if they have an ALES (Academic Staff and Graduate Education Test) degree and foreign language qualification exam score.
11. Exams, Measurement and Evaluation
Evaluation and assessment methods for each course are defined in "Course Information Form" in detail.

12.  Graduation Requirements  

Graduation requirements “Qualification Requirements and Regulations” as described in the section.  

13. Mode of Study (Full-Time, E-Learning)
Full-time.

14. Contact Information

Mathematics Education : Prof. Dr. Saadet Deniz KORKMAZ
E-mail: matfen@tm.ogu.edu.tr
Phone Number: +90 222 239 3750-6781
15. Academic Staff

Click on for Academic Staff  
16. Courses - ECTS Credits

To see the detailed information about aims, learning outcomes, content, assessment and ECTS workload of the courses click the course name in the table below.
	Elementary Mathematics Education Master Program Courses (WITHOUT THESIS) (Distance Education)

	Fall Semester (I. Semester)

	Code
	Course Name
	ECTS
	T-A-C
	C/E
	Language

	546401008
	Research Methods in Education and Science Ethics
	7,5
	3–0–3
	C
	Turkish

	546401009
	Teaching Geometry and Measurement   
	7,5
	3–0–3
	C
	Turkish

	546401010
	Mathematical Literacy and PISA
	7,5
	3–0–3
	C
	Turkish

	546401011
	Teaching Problem Solving and Problem Posing
	7,5
	3–0–3
	C
	Turkish

	546401012
	Teaching Number Systems and Arithmetic
	7,5
	3–0–3
	C
	Turkish

	Total Credit
	
	15
	
	

	Spring Semester (II. Semester)

	Code
	Course Name
	ECTS
	T-A-C
	C/E
	Language

	546401013
	Language and Communication in Mathematics Education
	7,5
	3–0–3
	E
	Turkish

	546402010
	Geometrical Thinking and Dynamic Geometry Environments   
	7,5
	3–0–3
	E
	Turkish

	545902020
	Mathematical Modelling 
	7,5
	3–0–3
	E
	Turkish

	546402012
	Rural Mathematics Education
    
	7,5
	3–0–3
	E
	Turkish

	546402014
	Mathematical Competencies in Mathematics Education
	7,5
	3–0–3
	E
	Turkish

	Total Credit
	
	12
	
	

	Total Credit

	Code
	Course Name
	ECTS
	T-A-C
	C/E
	Language

	546401006
	Term Project
	30
	0–2–0
	C
	Turkish

	Total Credit
	30
	0
	
	


	[image: image1][image: image2]
	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401008
	COURSE NAME
	Research Methods in Education and Science Ethics


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Laboratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	1
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	X
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	1
	30

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	
	

	
	Others (Presentation)
	
	20

	FINAL EXAM
	Final
	1
	30

	PREREQUIEITE(S)
	

	COURSE DESCRIPTION
	In this course; understanding of theoretical and conceptual information about scientific research and scientific research process, scientific research paradigms, evaluation of research methods, research ethics, publication ethics, quantitative, qualitative and mixed research methods, developing and implementing a research proposal, related statistics and reporting issues will be covered.

	COURSE OBJECTIVES
	The aim of Research Methods in Education course is to explain science and research concepts, ways of acquiring knowledge in subjects, scientific methodology, the difference between social sciences and science, scientific research methods, research process in educational sciences, research topic setting process, preparation stages of research plan, steps of determination of hypothesis and research questions, determination process of appropriate research model, sampling methods, stages of determination of the measurement process, determining the measurement system, the ethical rules to be followed while conducting the research, and the ethical rules appropriate for the preparation and publication of the publications to be formed as a result of the research, and to give them practical skills.

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	Through this course, candidates of master of science will have basic skills in researches to be carried out in educational sciences and they will be able to plan and carry out researches according to scientific methods.

	COURSE OUTCOMES
	Having completed the requirements of this course successfully, at the end of this course;

- will be able to define science and research concepts.

* will be able to discuss ways of acquiring knowledge in one subject.

* will be able to describe the scientific method.

* will be able to define the difference between social sciences and science.

* will be able to classify scientific research methods.

- Describe the research process in social sciences.

* will be able to discuss the identification process of research topics.

* will be able to describe the preparation of the research plan.

* will be able to describe determination of hypothesis and research question.

* will be able to determine appropriate research model.

* will be able to define the sampling methods.

* will be able to describe the measurement system.

- will be able to describe research methods.

* will be able to discuss the descriptive method.

* will be able to discuss observational research.

* will be able to discuss interview investigations.

-will be able to explain the ethical rules that must be followed in the process of carrying out research.

- Describe the code of ethics that must be followed in the process of preparing and publishing scientific publications.


	TEXTBOOK
	Selçuk Beşir DEMİR (Çeviri Editörü). Araştırma Deseni: Nitel, Nicel ve Karma Yöntem Yaklaşımları. Ankara: Eğiten Kitap. ISBN: 978-605-4757-28-2 (John W. Creswell. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Los Angeles: Sage. ISBN: 978-1-4522-2610-19

	OTHER REFERENCES
	1) Phillip D. Rumrill, Bryan G. Cook & Andrew L. Wiley. Research in Special Education: Designs, Methods, and Applications (2nd Edition). İllinois, USA. ISBN: 978-0-398-08604-6

(2) Publication Manual of the American Psychological Association (APA) Sixth editon. Washington, DC. ISBN: 1-4338-0561-8

(3) Şener Büyüköztürk, Özcan E. Akgün, Şirin Karadeniz, Funda Demirel, & Ebru Kılıç. Bilimsel Araştırma Yöntemleri. Ankara: Pegem Akademi. ISBN: 978-994-4919-28-9

(4) Şener Büyüköztürk. Deneysel Desenler: Öntest-Sontest Kontrol Grubu Desen ve Veri Analizi. Ankara: Pegem Akademi. ISBN: 978-975-6802-43-4.


	TOOLS AND EQUIPMENTS REQUIRED
	Projector


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	What is Science? Properties of Scientific Thinking and Science. The notion of a Paradigm

	2
	Literature Review, WebofKnowledge, ERIC, SCOPUS, TR ULAKBİM and Science Ethics

	3
	Smapling Techniques, Scaling, Validity and Reliability, Type of Scales

	4
	Data Collection Tools, Test, Questionnare, Scale, Observation and Interview

	5
	Introduction to Quantitative Research Methods and Type of Variables

	6
	Survey Research

	7
	Correlational Study

	8
	MidTerm Exam 

	9
	Comprasional Study

	10
	Experimental Research

	11
	Paradigm of Qualitative Researches and Ethnographic Research

	12
	Phemenological Research, Grounded Theory and Case Studies

	13
	Action Research and Teachin Experiment

	14
	Qualitative Analysis and Samples

	15
	Scientific Reporting and APA and Mendeley Software

	16-17
	Final Exam


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401009
	COURSE NAME
	Teaching Geometry and Measurement


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	I
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	1
	40

	
	Others (
	
	

	FINAL EXAM
	Report,, midterm exam, final exam 
	1
	40

	PREREQUIEITE(S)
	basic geometry knowledge

	COURSE DESCRIPTION
	Geometrical habits of the mind, the geometry of Van hiele geometric  thinking of shapes and features of the shape, location, transformation and teaching of visualization and is discussed.

	COURSE OBJECTIVES
	This course aims to provide the students with the ability to analyze the necessary components for the development of geometric thinking and geometrical thinking. In this context, at the end of the course, students will be able to explain the geometric shape and concept information, how they use the concepts of measurement in geometry, and to reach a level that can establish the relationship between all geometry and measurement subjects.

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	This course contributes to the pedagogical field knowledge of graduate students in teaching geometry and measurements.

	COURSE OUTCOMES
	To comprehend teaching of geometry and measurement subjects.

2. To know the geometry and measurement subjects in mathematics curriculum.

3. To be able to use appropriate strategies and materials while teaching geometry and measurement subjects.

4. Being aware of student errors, misconceptions and difficulties in geometry and measurement.

5. To understand the relationship between geometry and measurement subjects with daily life and other courses.


	TEXTBOOK
	Van De Walle, J. A., Karp, K. S., & Bay-Williams, J. M. (2012). İlkokul ve ortaokul matematiği gelişimsel yaklaşımla öğretim. Çev. Edit. Soner Durmuş), Ankara: Nobel Akademik Yayıncılık

Altun, M. (2015). Ortaokullarda (5, 6, 7 ve 8. sınıflarda) matematik öğretimi. Bursa: Aktüel.

Kitaplardaki ilgili bölümü okuma. 


	OTHER REFERENCES
	Bal, A. P., &Scamp; Artut, P. (2013). İlköğretim matematik öğretim programının değerlendirilmesi. Eğitim ve Öğretim Araştırmaları Dergisi, 2(4), 164-171.

Özmantar, M. F., Öztürk, A., &Scamp; Bay, E. (2016). Reform ve değişim bağlamında ilkokul matematik öğretim programları. Ankara: Pegem Akademi Yayıncılık.

Karpuz, Y., Koparan, T., &  Güven, B. (2014). Using Figure and Concept Knowledge in Geometry. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 5(2), 108-118.

Nilüfer, K. Ö. S. E., Tanışlı, D., Erdoğan, E. Ö., &amp; Ada, T. Y. (2012). İlköğretim matematik öğretmen adaylarının teknoloji destekli geometri dersindeki geometrik oluşum edinimleri. Mersin Üniversitesi Eğitim Fakültesi Dergisi, 8(3), 102-121.

Sinclair, N., Pimm, D., & Skelin, M. (2012). Developing essential understanding of geometry for teaching mathematics in grades 6-8. Reston, VA: National Council of Teachers of Mathematics.

Johnston-Wilder, S., & Mason, J. (Eds.). (2005). Developing thinking in geometry. Sage


	TOOLS AND EQUIPMENTS REQUIRED
	Computers, dynamic geometry environment  software.


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Geometric Habits of Mind; Targets in Geometry, [Reasoning to establish relations, generalizing geometric ideas, examining the unchanging, establishing the balance of discovery and reflection]

	2
	Development of Geometric Thinking,

[Van Hiele Geometric Thinking Levels, Suggestions for Teaching]


	3
	Learning Shapes and Features

[For those who think at level 0, for those who think at Level 1, for the people who think at Level 2, shapes and features etc.]


	4
	Learning Transformations

[For those who think at Level 0, for those who think at Level 1, learning transformations for those who think at Level 2, etc.]


	5
	Learning Location

[For those who think at Level 0, for those who think at Level 1, learning position for those who think at Level 2, etc.]


	6
	Learning Visualization

[For those who think at Level 0, for those who think at Level 1, learning visualization for those who think at Level 2, etc.] 1-8. Grade Mathematics Curriculum Examination of Geometry gains (basic geometric concepts such as correct, correct part and beam, naming and recognizing the basic elements of polygons) similarity concepts, geometric objects perpendicular prism, vertical cylinder, vertical pyramid and cone are discussed.]


	7
	Investigation of geometrical thinking levels of textbooks

	8
	Mid-term exams

	9
	Meaning of Measurement and Measurement Process [Meaning of non standard and standard units and reasons of use]

	10
	Length and Area Measurement

[Compare activities, Length units, Field units, etc.]


	11
	Volume and Capacity Measurement

[Compare activities, volume and capacity measurement units, etc.]


	12
	Weight and Mass Measurement

[Comparison activities, weight and mass measurement units, etc.]


	13
	Our money

[Recognizing coins and counting values, coins, etc.]

Measuring Angles

[Comparison activities, angular measurement units, use of protractors, etc.]


	14
	1-8. Grade Mathematics Curriculum Examination of measurement achievements [Achievements for calculating, converting and calculating perimeter lengths of polygons, calculating the area of the rectangle, triangle, parallelogram and square meters, calculating the surface area of rectangular prism, acquiring and calculating the volume of rectangular prism, etc. ]

	15
	1-8. Grade Mathematics Curriculum Examination of measurement achievements [Achievements for calculating, converting and calculating perimeter lengths of polygons, calculating the area of the rectangle, triangle, parallelogram and square meters, calculating the surface area of rectangular prism, acquiring and calculating the volume of rectangular prism, etc. ]

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401010
	COURSE NAME
	Mathematical Literacy and PISA


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Laboratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	I
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	1
	30

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Written
	1
	50

	PREREQUIEITE(S)
	-

	COURSE DESCRIPTION
	Literacy concept, Mathematical literacy concept, The dimensions of mathematical literacy, The qualifications of an individual in mathematical literacy, The place of mathematical literacy in mathematics curriculum, Evaluation of mathematical literacy, Evaluation of mathematical literacy at international level (PISA, TIMMS).

	COURSE OBJECTIVES
	The main objective of the course is to teach mathematical literacy skills to graduate students by taking mathematics education as a process.

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	This course contributes to the pedagogical field knowledge of graduate students within the scope of mathematical literacy based mathematics education.

	COURSE OUTCOMES
	Defining the concept of literacy,

Defining the concept of mathematical literacy,

To know and use the dimensions of mathematical literacy,

To know the characteristics of an individual in mathematical literacy,

Understand mathematical literacy in mathematics curriculum

To know mathematical literacy evaluations at international level (PISA, TIMMS)

Evaluate the Turkey's success in PISA and TIMSS.


	TEXTBOOK
	Kabael, T., Ata Baran, A., Kızıltoprak, F., Deniz, Ö., Ev Çimen, E., & Güler, H.K. (2019). Matematik Okuryazarlığı ve PISA. Anı Yayıncılık, Türkiye.     

	OTHER REFERENCES
	Altun, M. (2008). Matematik Öğretimi (6–8. sınıflar). 5. Baskı, Aktüel Yayıncılık.

Baki, A. (2008). Kuramdan Uygulamaya Matematik Eğitimi. Genişletilmiş 4. Baskı, Harf Eğitim Yayıncılığı. 

Baykul, Y. (2009). Matematik Öğretimi (6–8. sınıflar). Pegem A Yayıncılık. 

Ersoy, Y. (1997). Okullarda Matematik Egitimi: Matematikte Okuryazarlik, Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 13, 115-120.

Ersoy, Y. (2003) "Matematik okur yazarligi-I: Genel amaçlar ve yeterlikler". Matematik Sempozyumu-2002 Bildiri Kitabi, (5-8 Haziran 2002, Ankara) (Düzenleme: O. Çelebi, Y. Ersoy, G. Öner). Ankara: Matematikçiler Derneği Yay.

Keitel, C. (1997). “Numeracy and scientific and technological literacy". In Jenkins, E. W. (ed) Scientific and Technological Literacy. Paris: UNESCO Document Series, pp: 165-158.

Kilpatrick, J., (2001). Understanding Mathematical Literacy: The Contribution of Research, Educational Studies in Mathematics, 47, 101-116.

M.E.B. (2005). İlköğretim Matematik Dersi Öğretim Programı (6-8. sınıflar). Devlet Kitapları Müdürlüğü.

OECD, 2000. http://www.erc.ie/pisa/maths.html, Mathematical Literacy in PISA

Olkun, S. ve Toluk Uçar, Z. (2007). İlköğretimde Etkinlik Temelli Matematik Öğretimi. Genişletilmiş 3. Baskı, Maya Akademi.

Souviney, R.J. (1994) Learning to teach Mathematics, Maxwell Macmillan Int. New York, USA.

http://hagar.up.ac.za/catts/learner/generossa/portal/lessonplan.htm, Mathematical Literacy, Mathematics and Mathematical Sciences.


	TOOLS AND EQUIPMENTS REQUIRED
	Computers, projector 


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Literacy concept and Mathematical literacy

	2
	The qualifications of an individual in mathematical literacy

	3
	The place of mathematics literacy in mathematical curriculum

	4
	Evaluation of mathematical literacy

	5
	Evaluation of PISA-2003 National and International Reports

	6
	Evaluation of PISA-2006 National and International Reports

	7
	Evaluation of PISA-2006 National and International Reports

	8
	Mid-term exams

	9
	Evaluation of PISA-2009 National and International Reports

	10
	Evaluation of PISA-2009 National and International Reports

	11
	Evaluation of PISA-2012 National and International Reports

	12
	Evaluation of PISA-2015 National and International Reports

	13
	Evaluation of TIMSS-1999 and TIMSS-2007 National and International Reports

	14
	Evaluation of TIMSS-2011 and TIMSS-2015 National and International Reports

	15
	Examination of PISA and TIMSS's published sample questions

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401011
	COURSE NAME
	Teaching Problem Solving and Problem Posing


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	I
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	-
	-

	
	Quiz
	-
	-

	
	Homework
	1
	40

	
	Project
	-
	-

	
	Report
	-
	-

	
	Others (
	-
	-

	FINAL EXAM
	Project
	1
	60

	PREREQUIEITE(S)
	-

	COURSE DESCRIPTION
	A problem solving and posing activity helps students to be more involved in the process of teaching and learning, which enables students to explore the materials and become critical thinkers. In a problem solving and posing lessons, students do not rely on teachers and text books a lot. Instead, they are responsible for their own learning of mathematics. It encourages reasoning and reflection which increases students' responsibility and engagement. Problem solving and posing to students can have many benefits: Problem solving and posing strategy is a way of presenting material to teach students to pose and solve problem with given tools and knowledgeable guidance. It gives more freedom to students to interact with mathematical concepts and develop their mathematical skills. NCTM's (National Council of Teachers of Mathematics) Curriculum and Evaluation Standards for School Mathematics proposed problem solving as a method of inquiry to understand mathematical content, formulate problems, verify and interpret results, generalize solutions and strategies, and acquire confidence in mathematics (Malloy, P1 ).     


	COURSE OBJECTIVES
	1.To learn how to solve problems to make learning mathematics enjoyable 2. Using problem solution strategies in lessons. 3. To understand the character of a good problem solver, 4.To pose and solve new problems, 5. To learn to make a general plan to solve problem.

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	The course contributes to technological pedagogical content knowledge of the master students within the dynamic geometry environment based mathematics education.  

	COURSE OUTCOMES
	Having adequate knowledge about theoretical and conceptual framework about the problem solving and problem posing. 

1.To learn how to solve problems to make learning mathematics enjoyable 

2. Using problem solution strategies in lessons. 

3. To understand the character of a good problem solver, 

4.To pose and solve new problems, 

5. To learn to make a general plan to solve problem.


	OTHER REFERENCES
	- Polya, G. (1962). Mathematical Discovery: On understanding, teaching, and learning PS. New York: John Wiley. 

- Schoenfeld, A. H. (1985). Mathematical problem solving. Orlando, FL: Academic Press. - Stacey, K., & Groves, S. (1985). Strategies for problem solving. Burwood, Victoria (Australia): VICTRACC Ltd. 

- Mayer, R. E. (1982) The psychology of mathematical problem solving. In F. K. Lester, & J.Garofalo (Eds.), Mathematical problem-solving: Issues in research (pp.1-13). Philadelphia: The Franklin Institute Press. 

- Altun, M. (2005), Eğitim Fakülteleri ve İlköğretim Öğretmenleri İçin Matematik Öğretimi (Math Teaching for Faculties of Education and Primary School Math Teachers), Aktüel Yayınları, Bursa. 

- Verschaffel, L., Greer, B., Van Dooren, W., & Mukhopadhyay, S. (2009). Words and worlds: Modeling verbal descriptions of situations. Rotterdam: Sense Publishers. 

- Yıldızlar, M. (2001). Matematik problemlerini çözebilme yöntemleri. Ankara: Eylül Kitap ve Yayınevi.


	TOOLS AND EQUIPMENTS REQUIRED
	Computers and Projector 


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Introduction to Lesson -Purpose of the Lesson     


	2
	Problem Types and Examples

	3
	Problem Solving Process 

	4
	Models for Problem Solving

	5
	Problem Solving Strategies 

	6
	PISA: Strategy Production Efficacy   

	7
	What is Problem Solving? What is not? The İmportance of Problem Solving

Problem Solving and Teacher Education 


	8
	Midterm Exams

	9
	Problem Posing Process

	10
	Problem Posing Strategies

	11
	How Should Problem Posing Activities Be?

	12
	Structured, Semi-Structured, Non-Structured Problem Posing Activities

	13
	How are Problem Posing Processes and Activities Assessed and Evaluated?

	14
	Sample Student Products and Evaluation Process

	15
	Sample Student Products and Evaluation Process

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 

	[image: image9][image: image10]
	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

                                              DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401012
	COURSE NAME
	Teaching Number Systems and Aritmetic


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	I
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	1
	40

	
	Others (
	
	

	FINAL EXAM
	Report
	1
	40

	PREREQUIEITE(S)
	-

	COURSE OBJECTIVES
	The main objective of the course is to allow master students to have knowledge about number, counting, numerical thinking, quantitive reasoning and it's importance in primary and second mathematical curriculum, additional and multiplicative reasoning,  devoloping fraction concept and ratios in terms of quantitative rerasoning.

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	The course contributes to mathematical pedagogical content knowledge of the master students.  

	COURSE OUTCOMES
	Having skills to quantitative reasoning.

Determining quantitive operations and basic aritmetic four operation

Determining differences between aditional and multiplicative reasoning


	TEXTBOOK
	1.Nures, T.& Brgant P.( 2006). Çocuklar ve matematik, Doruk Yayıncılık

2. Susan J. Lamon (1999).Teaching Fraction and Ratios for Understanding.


	OTHER REFERENCES
	A.      Altun, M.(2005). Matematik Öğretimi (1-5. sınıflar). Aktüel Yayıncılık. 

2.      Altun, M.(2004). Matematik Öğretimi (6-8. sınıflar). Alfa Yayıncılık.

3.      Baykul, Y.(2005). Matematik Öğretimi (1-5. sınıflar). Pegem A Yayıncılık.

4.      Baykul, Y.(2004). Matematik Öğretimi (6-8. sınıflar). Pegem A Yayıncılık. 

5.      Ersoy, Y. ve diğerleri.(1991). Matematik Öğretimi. Anadolu Ünv. Yayınları.

6.      MEB. (2018. Matematik Dersi Öğretim Programı. MEB Yayınları.     

7.      Olkun, S. ve Toluk Uçar, Z.(2000). Etkinlik Temelli Matematik Öğretimi. Anı Yayıncılık



	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Number, counting and numerical thinking

	2
	How can devoloping numerical thinking

	3
	Quantitative Reasoning and It's Important in primary and second mathematical curriculum

	4
	Additional Reasoning

	5
	Additional Reasoning

	6
	Multiplicative Reasoning

	7
	Multiplicative Reasoning

	8
	Mid-term exams

	9
	Developing fraction concept in terms of quantitative Reasoning

	10
	Sense-Making  addition and subtraction operation in fraction 

	11
	Sense-Making  multiplication and division operation in fraction  

	12
	Developing rate concept in terms of quantitative Reasoning

	13
	Developing ratio concept in terms of quantitative Reasoning

	14
	Developing proportion concept in terms of quantitative Reasoning

	15
	Developing proportion concept in terms of quantitative Reasoning

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 

	[image: image11][image: image12]
	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	FALL


	COURSE CODE
	546401013
	COURSE NAME
	LANGUAGE AND COMMUNICATION IN MATHEMATICS EDUCATION


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Laboratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	TURKISH

	COURSE CATAGORY

	Basic Science
	Educational Science
	
	Social Science

	
	X
	
	

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	40

	
	Project
	
	

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Project
	1
	60

	PREREQUIEITE(S)
	There is no prerequisite for this course.

	COURSE DESCRIPTION
	Essentials of mathematical communication; types of mathematical communication; enhancing mathematical communication in math classes; the role of teachers, learners and mathematical tasks in teaching mathematical communication; sample scenarios/lesson plans for K-12 grades. 

	COURSE OBJECTIVES
	-to provide students with knowledge about mathematical communication, oral and written types of mathematical communication

-to provide students with knowledge and skill about how to foster mathematical communication in math learning environments

- to provide students with knowledge and skill about how to prepare lesson plans to foster mathematical communication in math classes


	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	Developing knowledge of mathematics teaching, applying the knowledge gained in the field of mathematics education to the mathematics teaching process.

	COURSE OUTCOMES
	Students will be able to;

- explain mathematical communication as a fundamental mathematical competency

- explain oral and written types of mathematical communication

- explain how to support students' mathematical communication skill in math classes

- design instructional activities for K-12 graders to support mathematical communication skills


	TEXTBOOK
	Sammons, L. (2018). Teaching students to communicate mathematically. ASCD Publishing.     


	OTHER REFERENCES
	- Kabael, T. (2019). Matematik Okuryazarlığı ve PISA. Ankara: Anı Yayıncılık.

- Smith, M. S., & Stein, M. K. (2018). 5 Practices for Orchestrating Productive Mathematics Discussions. NCTM

- Moschkovich, J. N., Wagner, D., Bose, A., Rodrigues Mendes J., & Schütte, M. (2018). Language and Communication in Mathematics Education. Springer.

- Chapin, S. H., O'Connor, C., & Anderson, N. (2013). Talk Moves: A Teacher's Guide for Using Classroom Discussions in Math, Grades K-6. 

- Blanke, B. (2018). Mathematical Discourse: Let the Kids Talk! Shell Education.

- Kenney, J. M., Hancewicz, E., Heuer, L., Metsisto, D., & Tuttle, C. L. (2005). Literacy Strategies for Improving Mathematics Instruction. ASCD Publishing.     


	TOOLS AND EQUIPMENTS REQUIRED
	Computer, projector


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Essentials of mathematical communication

	2
	Types of mathematical communication

	3
	Effectiveness of mathematical communication

	4
	Instructional strategies for teaching mathematical communication

	5
	Instructional strategies for teaching mathematical communication

	6
	Mathematical communication and problem solving

	7
	Mathematical communication and PISA mathematical literacy

	8
	MIDTERM WEEK

	9
	Teacher role in fostering mathematical communication

	10
	Learner role in fostering mathematical communication

	11
	Mathematical activities for fostering mathematical communication

	12
	Mathematical communication in practice: Primary school level

	13
	Mathematical communication in practice: Middle school level

	14
	Mathematical communication in practice: Secondary school level

	15
	Mathematical communication and affect

	16-17
	FINAL WEEK


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 

	[image: image13]
	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Spring


	COURSE CODE
	546402010
	COURSE NAME
	Geometrical Thinking and Dynamic Geometry Environment


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Laboratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	50

	
	Project
	
	

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Report
	1
	50

	PREREQUIEITE(S)
	Having basic skills about the use of informatic technologies

	COURSE DESCRIPTION
	Geometrical Thinking and Dynamic Geometry Environment

	COURSE OBJECTIVES
	The main objective of the course is to allow master students to have knowledge about mathematical concepts and theories regarding geometrical thinking and dynamic geometry environments.  Also it is aimed for the master students to learn how geometrical thinking and geometry teaching processes emerge while using a dynamic geometry environment as a mathematical tool. 

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	The course contributes to technological pedagogical content knowledge of the master students within the geometry education.  

	COURSE OUTCOMES
	Having theoretical knowledge about the Geometrical Thinking Levels of Van Hiele.

Having theoretical knowledge about Fischbein's Theory of Figural Concepts

Having theoretical knowledge about the Cognitive Theory of Duval.

Having theoretical knowledge about the model of Geometric Habits of Mind.

Having conceptual knowledge about different reasoning processes defined by Peirce.

Having knowledge about the conceptual framework of spatial skills.

Having adequate knowledge about theoretical and conceptual framework about the dynamic geometry environment.

Comprehending educational facilities and limitations of a dynamic geometry environment. 

Interpreting and discussing cognitive components of learning processes within dynamic geomety environment.

Having skills to solve geometrical problems by using a dynamic geometry environment.

Interpreting and discussing various teaching approaches within dynamic geometry environment. 

Having skills to design appropriate learning tasks within a dynamic geometry environment.

Having adequate knowledge to discuss on new research problems about geometry learning or teaching processes with dynamic geometry environment and to design steps of the research process.   


	TEXTBOOK
	Monaghan, J., Trouche, L., & Borwein, J. (2016). Tools and Mathematics: Instruments for Learning. Springer International Publishing, Switzerland. 

	OTHER REFERENCES
	Artigue, M. (2002). Learning mathematics in a CAS environment: The genesis of a reflection about instrumentation and the dialectics between technical and conceptual work. International Journal of Computers for Mathematical Learning, 7, 245-274. 

Arzarello, F., Olivero, F., Paola, D., & Robutti, O. (2002). A cognitive analysis of dragging practices in Cabri environments, ZDM, 34(3), 66-72. 

Assude, T., Grugeon, B., Laborde, C., & Soury-Lavergne, S. (2006). Study of a teacher professional problem: how to take into account the instrumental dimension when using Cabri-geometry? In 22 C. Hoyles, J. B. Lagrange, L. H. Son, & N. Sinclair (Eds.), Proceedings of the Seventeenth ICMI Study Conference "Technology Revisited". Hanoi: Hanoi University of Technology. 

Baccaglini-Frank, A. (2010a). Conjecturing in Dynamic Geometry: A Model for Conjecture-generation through Maintaining Dragging. Doctoral dissertation, University of New Hampshire, Durham, NH.Bennett, D. (2002). Exploring Geometry with the Geometer's 

Sketchpad. Key Curriculum Press, USA: California.

Baccaglini-Frank, A. (2010b). The maintaining dragging scheme and the notion of instrumented abduction. In Brosnan, P., Erchick, D. B., & Flevares, L. (Eds.), Proceedings of the 32nd annual meeting of the PMENA, vol. VI (pp. 607-615). Columbus, OH: The Ohio State University. 

Baccaglini-Frank, A., & Mariotti, M.A. (2010) Generating Conjectures in Dynamic Geometry: the Maintaining Dragging Model. International Journal of Computers for Mathematical Learning, 15(3), 225-253.

Drijvers, P. (2012). Teachers transforming resources into orchestrations. In G. Gueudet, B. Pepin, & L. Trouche (Eds.), From text to 'lived’ resources: mathematics curriculum materials and teacher development (pp. 265-281). New York/Berlin: Springer. 

Drijvers, P., Doorman, M., Boon, P., Reed, H., & Gravemeijer, K. (2010).The teacher and the tool: instrumental orchestrations in the technology-rich mathematics classroom. Educational Studies in Mathematics, 75(2), 213-234. 

Duval, R. (1998). Geometry from a cognitive point of view. In C. Mammana and V. Villani (Eds.), Perspectives  on the Teaching of Geometry for the 21st Century, Kluwer Academic Publishers, Dordrecht, pp. 37-52. 

Jones, K. (2000). Providing a foundation for deductive reasoning: Students' interpretations when using dynamic geometry software and their evolving mathematical explanations. Educational studies in mathematics, 44(1), 55-85. 

Leung, A., Baccaglini-Frank, A. & Mariotti, M.A. (2013). Discernment in dynamic geometry environments. Educational Studies in Mathematics, 84(3), 439–460. 

Mariotti M.A. (2006) Proof and proving in mathematics education. A. Gutiérrez, & Boero, P. (Eds.) Handbook of Research on the Psychology of Mathematics Education (pp. 173-204). Rotterdam, The Netherlands: Sense Publishers. 

Olkun, S., Gülbağcı, H., Öztürk, B., Açıkgöz, S., Kandemir, M. A., & Çakmaktepe, M. (2008). Dinamik Geometri Yazılımları ile Geometri Etkinlikleri. Maya Akademi, Ankara. 

Tapan-Broutin, M. S. (2010). Bilgisayar Etkileşimli Geometri Öğretimi (Cabri Geometri ile Dinamik Geometri Etkinlikleri). Ezgi Kitabevi, Bursa.

Trouche, L. (2004). Managing complexity of human/machine interactions in computerized learning environments: Guiding students’ command process through instrumental orchestrations. International Journal of Computers for Mathematical Learning, 9(3), 281–307. 

Vérillon, P., & Rabardel, P. (1995). Cognition and artifact: A contribution to the study of thought in relation to instrumented activity. European Journal of Psychology in Education, 9(3), 1-33. 





	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Van Hiele Model of Geometric Thinking

	2
	Fischbein's Theory of Figural Concepts, Duval's Cognitive Model of Geometrical Reasoning 

Theory Exploration of facilities and limitations of a dynamic geometry environment (GeoGebra).


	3
	Model of Geometric Habits of Mind 

Learning of different geometrical representations (drawing, figures and constructions) and dragging in GeoGebra. 


	4
	Peirce's definitions about different reasoning types, Euclid's geometrical constructions and proofs 

Learning of the role of independent/dependent objects, robust and soft constructions and invariants in exploration of geometrical concepts.  


	5
	Exploration of functions and procedures of the tools of a dynamic geometry environment, exploration of educational facilites and limitations of GeoGebra

	6
	Learning of different geometrical representations and dragging in GeoGebra 

	7
	The relationship between dragging and reasoning processes, learning of "direct invariant" and "indirect invariant" concepts 

	8
	Mid-term exams

	9
	Instrumental Genesis Approach

	10
	Instrumental Integration Approach

	11
	Instrumental Orchestration Approach

	12
	Instrumental Orchestration Types

	13
	Review of an article about the relevant literature

	14
	Review of an article about the relevant literature

	15
	Review of an article about the relevant literature

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	SPRING


	COURSE CODE
	545902020
	COURSE NAME
	Mathematical Modelling


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	1
	40

	
	Others (
	
	

	FINAL EXAM
	Report
	1
	40

	PREREQUIEITE(S)
	-

	COURSE DESCRIPTION
	This course will focus on learning and understanding mathematical modeling and modeling applications.

	COURSE OBJECTIVES
	The aim of this course is to provide students with practical background on mathematical modeling that enables them to relate mathematics to real life and to acquire the necessary competencies to perform modeling exercises in their lessons. 

	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	Within the scope of this course, masters' students will have the necessary competencies for the theory and application of mathematical modeling, which is the most up-to-date interdisciplinary and real life problem-based teaching approach in Mathematics Education. 

	COURSE OUTCOMES
	By the end of this course students will gain knowledge and skills on:

- Mathematical modeling, mathematical modeling process, modeling competencies and development, evaluation of modeling competencies, use of modeling activities in teaching.

- Implementing the practices of current pedagogical approaches focused on mathematical modeling.

- Designing and implementing teaching processes focused on mathematical modeling.

- Interpreting and discussing various teaching approaches within mathematical modelling. 

- Having adequate knowledge to discuss on new research problems about mathematical learning and to design steps of the research processes.   


	TEXTBOOK
	Bukova Güzel, E. (Ed.). (2016). Matematik Öğretiminde Matematiksel Modelleme. Ankara: Pegem Akademi.

	OTHER REFERENCES
	Blum, W. (1993). Mathematical modelling in mathematics education and instruction. Mathematics Education and Instruction, (1989), 3–14.

Ferri, R. B. (2006). Theoretical and empirical differentiations of phases in the modelling process. ZDM - International Journal on Mathematics Education, 38(2), 86–95. 

Voskoglou, M. G. (2006). The Use of mathematical modelling as a tool for learning mathematics. ZDM, 38(3), 226–246.

Borromeo Ferri, R. (2018). Learning How to Teach Mathematical Modeling in School and Teacher Education. Springer.     



	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Mathematical modelling concept

	2
	Mathematical literacy and mathematical results of different countries in the international exams

	3
	Models and modelling process in mathematics education

	4
	Modelling cycles

	5
	Model development stages and principles 

	6
	Implementation of modelling tasks in mathematics classes 

	7
	Implementation of modelling tasks in mathematics classes 

	8
	Mid-term exams

	9
	Implementation of modelling tasks in mathematics classes

	10
	Teacher’s role in implementations

	11
	Project: Reviewing the literature regarding on mathematical modelling and discussing the new possible research ideas of the masters' students

	12
	Project: Discussion on the data collection processes of the students' research 

	13
	Project: Discussion on the data analysis processes of the students' research 

	14
	Project: Presentation of the final research report and discussion about those.

	15
	Project: Presentation of the final research report and discussion about those.

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 



	SEMESTER
	SPRING


	COURSE CODE
	546402012
	COURSE NAME
	Rural Mathematics Education


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	Turkish

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	x
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	1
	30

	
	Quiz
	
	

	
	Homework
	1
	20

	
	Project
	
	

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Written
	1
	50

	PREREQUIEITE(S)
	-

	COURSE DESCRIPTION
	Rural education, new perspectives in rural education, rural education in the world, rural education in Turkey, the relationship between rural areas and mathematics education, instructional programmes and mathematics education in rural areas, using instructional materials and technology in mathematics education in rural areas, measurement and evaluation in mathematics education in rural areas, the problems of mathematics education in rural areas.     


	COURSE OBJECTIVES
	The aim of the course is to inform the teachers and teacher candidates about how to teach mathematics in rural areas.     


	COURSE OUTCOMES
	1. to have information about the term of “rural”.

2. to have information about rural education.

3.to have information about rural education in Turkey and the world.

4. to have information about how to teach mathematics effectively in rural areas.


	TEXTBOOK
	Lazarus, S.S.(2005). Preparing educators to teach students in rural schools. In L.J. Beaulieu & R. Gibbs, The Role of Education: Promoting the Economic and Social Vitality of Rural America (56-63).  

	OTHER REFERENCES
	Altun, M. (2004). Teaching Mathematics (6-8th grade). Alfa Publications.

Bainer, D.L. (1993). Problems of rural elementary school teachers, Rural Educator, 14(2), 1–3.

Baki, A. (2008). Mathematics Education from Theory to Practice. Harf Publications.

Barley, Z. A. (2009). Preparing teachers for rural appointments: Lessons from the mid-continent. The Rural Educator, 30(3), 10-15.

Baykul, Y. (2004). Teaching Mathematics (6-8th grade). Pegem A Publications. 

Dillon, J. ve Maguire, M. (1997). Becoming a Teacher. Open University Press.

MEB.(2005). Elementary Mathematics Curriculum (6-8th grade). MEB Publications.

Olkun, S. ve Toluk Uçar, Z. (2000). Activity Based Mathematics Learning. Anı Publications.     



	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Rural education

	2
	New perspectives in rural education

	3
	Rural education in the world

	4
	Rural education in Turkey

	5
	The relationship between rural areas and mathematics education

	6
	Instructional programmes and mathematics education in rural areas

	7
	Instructional programmes and mathematics education in rural areas

	8
	Mid-term exams

	9
	Instructional programmes and mathematics education in rural areas

	10
	Instructional programmes and mathematics education in rural areas

	11
	Using instructional materials and technology in mathematics education in rural areas

	12
	Using instructional materials and technology in mathematics education in rural areas

	13
	Measurement and evaluation in mathematics education in rural areas

	14
	The problems of mathematics education in rural areas

	15
	The problems of mathematics education in rural areas

	16-17
	Final exams


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	SPRING


	COURSE CODE
	546402014
	COURSE NAME
	MATHEMATICAL COMPETENCIES IN MATHEMATICS EDUCATION


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Labratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	3
	0
	0
	3
	7,5
	COMPULSORY  ELECTIVE 
	TURKISH

	COURSE CATAGORY

	Basic Science
	Educational Science
	
	Social Science

	
	X
	
	

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	1
	40

	
	Project
	
	

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Project
	1
	60

	PREREQUIEITE(S)
	There is no prerequisite for this course.

	COURSE DESCRIPTION
	The concept of mathematical competency and mathematical skill;

fundamental mathematical competencies; assessment of mathematical competencies; samples of mathematical literacy problems and their analysis; samples of skill-based problems and their analysis; supporting development of mathematical competencies in math learning environments


	COURSE OBJECTIVES
	-to provide students with knowledge about the concept of mathematical competency and fundamental mathematical competencies 

-to provide students with knowledge and skill about how to support mathematical competencies in math learning environments


	ADDITIVE OF COURSE TO APPLY PROFESSIONAL EDUATION
	Developing knowledge of mathematics teaching, applying the knowledge gained in the field of mathematics education to the mathematics teaching process.

	COURSE OUTCOMES
	Students will be able to;

- explain the concept of mathematical competency

- explain fundamental mathematical competencies

- analyze the solution process of a PISA mathematical literacy problem in terms of fundamental mathematical competencies

-analyze the solution process of a skill-based math problem in terms of fundamental mathematical competencies

- explain how to support mathematical competencies in math classes


	TEXTBOOK
	Niss, M., & Højgaard, T. (2020). Mathematical Competencies in Mathematics Education. Springer

	OTHER REFERENCES
	Kabael, T. (2019). Matematik Okuryazarlığı ve PISA. Ankara: Anı Yayıncılık

Altun, M. (2020). Matematik Okuryazarlığı El Kitabı. Aktüel Yayınları

Stacey, K. & Turner, R. (2015). Assessing Mathematical Literacy: The PISA Experience. Springer.


	TOOLS AND EQUIPMENTS REQUIRED
	Computer, projector


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	The concept of mathematical competency and historical perspective

	2
	Handling of mathematical competencies in math curriculum

	3
	Assessment of mathematical competencies

	4
	The relationship between mathematical competencies and conceptual and procedural learning

	5
	Analysis of PISA mathematical literacy problems

	6
	Analysis of skill-based math problems

	7
	Analysis of real-life math problems

	8
	MIDTERM WEEK

	9
	Mathematical communication and fostering this competency 

	10
	Mathematizing and fostering this competency

	11
	Representation and fostering this competency

	12
	Reasoning and argumentation and fostering this competency

	13
	Devising strategies and fostering this competency

	14
	Using mathematical language and fostering this competency

	15
	Using mathematical tools and fostering this competency

	16-17
	FINAL WEEK


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
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	T.C.

ESKİŞEHİR OSMANGAZİ ÜNİVERSİTESİ

EĞİTİM BİLİMLERİ ENSTİTÜSÜ

 DERS BİLGİ FORMU (İngilizce) 


	SEMESTER
	Fall


	COURSE CODE
	546401006
	COURSE NAME
	Term Project


	SEMESTER
	WEEKLY COURSE PERIOD
	COURSE OF

	
	Theory
	Practice
	Laboratory
	Credit
	ECTS
	TYPE
	LANGUAGE

	II
	0
	2
	0
	0
	30
	COMPULSORY  ELECTIVE 
	Turkish 

	COURSE CATAGORY

	Basic Science
	Educational Science
	     
	Social Science

	     
	X
	     
	     

	ASSESSMENT CRITERIA

	MID – TERM 
	Evaluation Type
	Quantity
	%

	
	Mid-Term
	
	

	
	Quiz
	
	

	
	Homework
	
	

	
	Project
	1
	100

	
	Report
	
	

	
	Others (
	
	

	FINAL EXAM
	Final Exam 
	
	

	PREREQUIEITE(S)
	

	COURSE DESCRIPTION
	In this course; the role of research in elementary mathematics education, selection and evaluation procedures of research projects, data analysis techniques will be explained. It is expected that the following objectives will be achieved in this course: to acquire knowledge about educational research methods, to identify current professional field to define a current professional perspective, to create a searchable problem situation for current professional practice and literature, to testable hypotheses or research to develop a questionnaire, to create a list of references showing the resources used in the scanning of the literature, to analyze the literature related to the problem situation, to develop a suitable research design for a term project, to use the APA style.

	COURSE OBJECTIVES
	The aim of this course is to give an overview for research methods, evaluation forms, and various techniques used to collect research data. The main step and framework for the conceptualization of a term project constitutes the main work topic of this course.

	COURSE OUTCOMES
	At the end of this course, students will develop a research project on the subject of mathematics education applications in education.

	TEXTBOOK
	APA (American Psychology Association Manual)

	TOOLS AND EQUIPMENTS REQUIRED
	Computer and projector


	COURSE SYLLABUS

	WEEK
	TOPICS 

	1
	Current developments and problems

	2
	Identifying the problem

	3
	Identifying the problem

	4
	Literature search

	5
	Preparing a research proposal

	6
	Collection of data

	7
	Collection of data

	8
	 Mid Term Exam 

	9
	Analysis of data

	10
	Analysis of data

	11
	Results

	12
	Discussions and suggestions

	13
	Writing a research report

	14
	Writing a research report

	15
	Presentation of research report

	16-17
	Final Exam 


	NO
	PROGRAM OUTCOMES 
	3
	2
	1

	1
	Comprehending the concepts regarding the subject area and making connections between the concepts. 
	
	
	

	2
	Having pedagogical content knowledge about teaching profession and subject area.
	
	
	

	3
	Having a foreign language to follow international literature about subject area.
	
	
	

	4
	Comprehending cognitive and affective properties and learning styles of middle school students; and able to construct effective instructional plans, develop materials and make applications.
	
	
	

	5
	Having adequate knowledge about structure and development of Turkish Educational System.
	
	
	

	6
	Having scientific and critical thinking skills; comprehending research methods and techniques; applying them in classroom activities. 
	
	
	

	7
	Comprehending methods and techniques of contemporary instruction approaches and assessment and evaluation techniques, and applying them.  
	
	
	

	8
	Having knowledge about basic learning areas and achievements of mathematics curriculum.
	
	
	

	9
	Having skills of mathematical communicating, reasoning, making connections and problem solving.
	
	
	

	10
	Having knowledge about nature, philosophical and historical development of mathematics. 
	
	
	

	11
	Having skills to reach knowledge, following development in science and technology, and to renew them continually. 
	
	
	

	12
	Having skills to collect, organize, analyze and interpret data, and to report findings during problem solving process. 
	
	
	

	13
	Having adequate knowledge about related fields (science, physics etc.) close to mathematics. 
	
	
	

	1: None  2: Partially contribution  3: Completely contribution



Date:

Instructor(s):   


Signature: 
