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University of Massachusetts Dartmouth 
Department of STEM Education & Teacher Development 

 

MTE 502 Math Methods for Middle School Teachers 

MTE 503 Math Methods for High School Teachers  
 

Fall 2020 
 

Room: Course will be online 
Meets: Thursdays, 4:30 p.m. -7 p.m. 

 
Instructor:  
Beste Güçler, Ph. D.  
Department of STEM Education and Teacher Development  
University of Massachusetts Dartmouth 
285 Old Westport Road, N. Dartmouth, MA 02747 
Office: 396 C (LARTS) 
Phone: (508) 910-6952 
E-mail: bgucler@umassd.edu  
 
Office hours: Thursdays 2 – 4 p.m. and also by appointment  
 
Course Description:  
 
MTE 502: The use of current techniques and materials in teaching mathematics in grades 
5-9. Using an integrated approach of pedagogy and content special attention will be given 
to new information technologies, reform-based teaching practices and problem-solving 
and reasoning. General mathematical concepts are aligned with the academic standards of 
the Massachusetts curriculum frameworks. 
 
MTE 503: The use of current techniques and materials in teaching mathematics in grades 
9-12. Using an integrated approach of pedagogy and content special attention will be given 
to new information technologies, reform-based teaching practices and problem-solving 
and reasoning. General mathematical concepts are aligned with the academic standards of 
the Massachusetts curriculum frameworks. 
 
The main goal of this course is to introduce research-based effective teaching practices to 
support student learning in middle and high school mathematics classrooms. Participants 
will enhance their knowledge about subject-matter and pedagogy related issues regarding 
the teaching and learning of mathematics. Participants will have opportunities to 
understand, implement, and reflect on these practices in their teaching by making them 
relevant to their own teaching contexts.  The teaching practices will be explored in the 
contexts of mathematical topics that are essential to both middle and high school 
mathematics education.  
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Learning objectives  
Participants will  
 

1. Learn about, implement, and reflect on effective mathematics teaching practices 
2. Establish mathematical goals to focus learning 
3. Develop and implement tasks that promote reasoning and problem solving 
4. Build procedural fluency from conceptual understanding 
5. Pose purposeful questions 
6. Use and connect mathematical representations 
7. Facilitate meaningful mathematical discourse  
8. Elicit and use evidence of student thinking 
9. Support productive struggle in learning mathematics 
10. Use instructional approaches that support students of diverse cultural and linguistic 

backgrounds, strengths, and challenges 
 

Course materials: The following textbooks will be required for this course. Other 
materials will be provided online.  

MTE 502 (middle school teachers):  

Smith, M. S., Steele, M. D., & Raith, M. L. (2017). Taking action: Implementing effective 
mathematics teaching practices (grades 6-8). Reston, VA: National Council of 
Teachers of Mathematics. 

MTE 503 (high school teachers):   

Boston, M., Dillon, F., & Smith, M. S. (2017). Taking action: Implementing effective 
mathematics teaching practices (grades 9-12). Reston, VA: National Council of 
Teachers of Mathematics. 

You may use the following recommended sources throughout the course: 
 
Massachusetts Department of Education (2017). Massachusetts mathematics curriculum 

framework. [On-line]. Available: 
http://www.doe.mass.edu/frameworks/math/2017-06.pdf 

National Council of Teachers of Mathematics. (2014). Principles to actions: Ensuring 
mathematics success for all. Reston, VA: National Council of Teachers of 
Mathematics. 

National Council of Teachers of Mathematics (2000). Principles and standards for school 
mathematics. Reston, VA: NCTM. 

 
Course work expectation 

Credit hour definition: One credit hour is an amount of work represented in 
intended learning outcomes and verified by evidence of student achievement that is an 
institutionally established equivalency that reasonably approximates not less than:  
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(1) One hour of classroom or direct faculty instruction and a minimum of two hours of out-
of-class student work each week for approximately fifteen weeks (includes exam week) for 
one semester or the equivalent amount of work over a different amount of time. 
(2) At least an equivalent amount of work as required in paragraph (1) of this definition for 
other academic activities as established by the institution, including laboratory work, 
internships, practica, studio work, and other academic work leading to the award of credit 
hours. 
 
Because this is a 3-credit class, 3 hours per week of in-class work and 6 hours per week of 
out-of-class work are required. 
 
Overview of types of in-class activities required for this course: Engaging in classroom 
discussions, working on classroom activities, individual and/or group work, reflecting on 
classroom readings and peers' comments, presenting your work. 
 
Overview of types of out-of-class activities required for this course: Writing weekly journal 
entries, finding and reading literature about teaching and learning of mathematics, finding 
and generating tasks, assessments, and activities for the course project, implementing 
features of effective teaching practices in your own classroom, preparing a presentation.  
 
Course assignments: 
 

1. In-class participation and discussions (20%):  Participants will be expected to 
actively engage in the collective meaning-making process in the classroom throughout 
the course. In order to do so, it is crucial that you read the assigned readings before 
class. Attendance is required for this course and it is part of the course grade; you should 
let me know if you are going to miss a class. Justification and relevant documentation 
will be required for absences (Objective 1). 
 

2. Weekly journal entries (20%): You will keep a weekly journal of your learning and 
teaching experiences with respect to this course. You are free to design your journal in 
any format you like as long as you submit it in an electronic format. The journal should 
include a discussion of the new ideas you learned or found interesting and the ideas that 
challenged you in the course in terms of (a) your own mathematical content knowledge, 
(b) your knowledge of student thinking, and (c) your teaching (e.g., given what you 
learned in the course, what can you say about your current teaching experiences with 
respect to style of teaching, addressing the curriculum standards, addressing student 
difficulties, assessing student learning, etc.? Which practices would you like to keep and 
change in your teaching in the future?) You will submit your journals weekly and 
electronically to the allocated folder in the MyCourses webpage. The journal entries 
should be at least one single-spaced page using a 12-pt font. Please label your entries as 
Last name-MTE 502/503-Journal entry#. For example, if I would submit an entry for the 
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third week, my document would be titled Gucler-MTE 503-Journal entry 3.  Journal 
submissions are due Tuesdays 1 pm. (Objective 1) 
 

3. Course project (60%): The course project will consist of 4 components that will give 
you opportunities to think about and implement the teaching practices you learn in this 
course in your teaching. You can think about this course project as a portfolio that 
focuses on different critical aspects of mathematics teaching.  You will submit this course 
project at the end of the semester. You can send me your ideas before finalizing your 
work and ask for feedback about these components throughout the semester.  
 
o Analysis of student work (15%):  You will analyze some work from your students 

(e.g., written, verbal) obtained through formative or summative assessment. You will 
develop a rubric for evaluating this evidence of student thinking, explain how this 
work and your evaluation of the work provide information about student thinking, 
describe how you would use this information to determine whether your teaching 
goals are reached, and explain how you would use this evidence of student thinking 
in your instructional decision-making and your future lessons. (Objective 8) 
 

o Promoting equity (15%): You will find or develop a task that is designed to 
specifically support the learning of diverse learners such as ELL, special education 
students, and students coming from historically marginalized groups. You will also 
discuss how you would implement this task in your classroom. You will explain and 
justify how this task and your implementation of the task would help promote equity 
in your classroom by drawing on the classroom discussions and readings. If you 
choose to implement this task in your classroom, which is optional, then you will also 
include your reflection about your experience during implementation. (Objectives 3, 
6, 10)  
 

o Content analysis (15%): You will choose a mathematical concept that you find 
interesting or important in your own teaching. You will explore the importance of the 
concept and its relation to other important concepts in your mathematics 
curriculum. You will read literature about student thinking on that mathematical 
concept and explore the difficulties students face when learning about that concept. 
You will discuss the implications of your exploration of student thinking in your 
teaching. You will then discuss specific teaching strategies or approaches you would 
use to address student thinking and difficulties about this mathematical concept by 
basing your discussion on the effective mathematics teaching practices discussed in 
the course. This component of the course project will help you learn how to 
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anticipate student thinking and address their difficulties in your classrooms. 
(Objectives 2, 4, 5, 7, 9) 
 

o Lesson planning and presentation: (15%):  You will prepare a lesson for a 
mathematical topic of your choice that is based on the effective mathematics teaching 
practices discussed in the course. You will implement this lesson plan in your own 
teaching. You will then present the lesson plan, your implementation of the lesson 
plan, and your reflections in the classroom. Further details of this assignment will be 
provided later. (Objectives 2-10) 
 

Course Schedule and Topics to be Discussed: 
 

1) September 3 Introductions, Discussion of Course Syllabus and Requirements 
Setting the stage   
 

2) September 10 Establishing mathematics goals to focus learning  
Read Chapters 1-2 in Taking Action  

3) September 17 Implementing tasks that promote reasoning and problem solving 
Read Chapter 3 in Taking Action 

4) September 24 Building procedural fluency from conceptual understanding 
Read Chapter 4 in Taking Action 

5) October 1 Posing purposeful questions  
Read Chapter 5 in Taking Action 

6) October 8 Using and connecting mathematical representations 
Read Chapter 6 in Taking Action 

7) October 15 Facilitating meaningful discourse  
Read Chapter 7 in Taking Action 

8) October 22 Eliciting and using evidence of student thinking 
Read Chapter 8 in Taking Action  

9) October 29  Supporting productive struggle in learning mathematics & pulling 
it all together 
Read Chapters 9-10 in Taking Action 

10) November 5 A closer look at problem solving in mathematics education  
Readings will be provided online  

11) November 12 A closer look at equity, inclusion, diversity, and social justice in 
mathematics education  
Readings will be provided online  

12) November 19 A closer look at assessment in mathematics education  
Readings will be provided online 

13) December 3 Classroom presentations   
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Guidelines & Policies: 
  

- Attendance is required for this course and it is part of the course grade; you should 
let me know if you are going to miss a class. Justification and relevant 
documentation will be required for absences.  

- Plagiarism:  You are expected to abide by the Academic Integrity policy of UMass 
Dartmouth. It includes discussion of the university’s policy on academic dishonesty, 
including plagiarism. It can be read in its entirety here:   
https://www.umassd.edu/policies/active-policy-list/academic-affairs/academic-
integrity-policy-and-reporting-form/ 

- For general information about academic regulations and procedures, visit 
http://www.umassd.edu/studenthandbook/academicregs/ethicalstandards.cfm.  

- Incompletes:  The Department of STEM Education and Teacher Development 
follows UMass Dartmouth guidelines, which say that an Incomplete can only be 
given in exceptional circumstances. If you believe you have reason to receive an 
Incomplete, you will need to justify the reason and must make such a request no 
more than 48 hours after the conclusion of the last class meeting of the semester. 
You must be passing the course for your request to be considered. If you are granted 
an Incomplete and you do not complete the work of the course within one year, the 
grade will become an F(I). 

- Syllabus Changes: This syllabus is a guide and every attempt is made to provide an 
accurate overview of the course. However, circumstances and events may make it 
necessary for the instructor to modify the syllabus during the semester. Such 
changes may be made to adjust the course for progress, needs, and experiences of 
the students. Changes to the syllabus will be made with advance notice. 

- Communication: Consistent with UMass Dartmouth policies, you are responsible for 
all emails sent to your UMass Dartmouth email account.  

- Academic Support: Please see Center for Access and Success regarding information 
about available academic support services, including services for learning and 
physically disabled students. 
 

Important dates 
 
09/02/20 – Classes begin 
09/10/20 – Last day to add, drop, or audit 
10/12/20 – No class (Columbus Day) 
10/13/20 – Follow Monday’s schedule  
11/11/20 – No classes (Veterans Day) 
11/13/20 – Last day to withdraw from a class 
11/25/20 – Thanksgiving recess begins after last class 
12/08/20 – Classes end 
12/10/20 – 12/16/20 – Final exams  
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Mission statement: 
 
The Department of STEM Education and Teacher Development is committed to the 
preparation of educators who have a sensitivity toward multicultural issues, an awareness 
of the particular concerns of urban education, knowledge of the unique needs and styles of 
individual learners, and a conscious knowledge of the role of schools in promoting social 
justice in the 21st Century. Our mission is to deliver clearly defined teacher preparation 
programs at the post baccalaureate and graduate levels.  In addition to a rigorous 
preparation in subject-matter fields, teacher candidates develop their ability to apply 
pedagogical theory to practice and reflect on 
the complexities inherent in their craft. 
 
The Conceptual Framework of the 
Department of STEM Education & Teacher 
Development: 
The conceptual framework of the Department 
is based on developing Reflective 
Practitioners, through the development of: 
• Integrating & Applying Knowledge 
• Bridging Theory to Practice 
• Responding to Diversity  
• Democratizing Access for All 
• Practicing as a Professional 

We view teaching as a profession and see 
teachers as scholars and lifelong learners. 
 
 
 
Massachusetts Subject Matter Knowledge Requirements for Teachers met by this 
course (MA Curriculum Framework for Mathematics, 2017)  
 

Middle school 
standards 

o 6.RP (A1-A3); 7.RP (A1-A3) 
o 6.NS (A1; C6; C8); 7.NS (A3) 
o 6.EE (A1-A4; B5-B7; C9); 7.EE (A1; B3-B4); 8.EE (B5-B6; C7-C8) 
o 6.G (A1); 7.G (B6); 8.G (C9) 
o 8.F (A1-A3; B4-B5) 

High school 
standards 

o N-RN (B); N-Q (A1-A2) 
o A-SSE (A1-A2; B3); A-APR (A1; B3; C4); A-CED (A1-A4); A-REI 

(A1-A2; B3-B4; C6-C7; D10-D12) 
o F-IF (A1-A2; B4-B5; C7-C10); F-BF (A1-A2); F-LE (A2; B5) 
o G-MG (A1; A4) 
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Massachusetts Professional Standards for Teachers Addressed in This Course: 
 
 (1) Curriculum, Planning, and Assessment standard: Promotes the learning and growth 
of all students by providing high quality and coherent instruction, designing and 
administering authentic and meaningful student assessments, analyzing student 
performance and growth data, using this data to improve instruction, providing students 
with constructive feedback on an on-going basis, and continuously refining learning 
objectives.  

(a)  Curriculum and Planning indicator: Knows the subject matter well, has a good 
grasp of child development and how students learn, and designs effective and 
rigorous standards-based units of instruction consisting of well-structured lessons 
with measurable outcomes. 

(b)  Assessment indicator: Uses a variety of informal and formal methods of 
assessment to measure student learning, growth, and understanding, develop 
differentiated and enhanced learning experiences, and improve future instruction. 

(c) Analysis indicator: Analyzes data from assessments, draws conclusions, and 
shares them appropriately.  

SEI Indicator (a) Uses instructional planning, materials, and student engagement 
approaches that support students of diverse cultural and linguistic backgrounds, 
strengths, and challenges. 

 (2) Teaching All Students standard: Promotes the learning and growth of all students 
through instructional practices that establish high expectations, create a safe and effective 
classroom environment, and demonstrate cultural proficiency. 

(a)  Instruction indicator: Uses instructional practices that reflect high expectations 
regarding content and quality of effort and work, engage all students, and are 
personalized to accommodate diverse learning styles, needs, interests, and levels of 
readiness. 

(b)  Learning Environment indicator: Creates and maintains a safe and collaborative 
learning environment that values diversity and motivates students to take academic 
risks, challenge themselves, and claim ownership of their learning. 

(d)  Expectations indicator: Plans and implements lessons that set clear and high 
expectations and make knowledge accessible for all students. 

SEI Indicator (b) Uses effective strategies and techniques for making content 
accessible to English language learners. 

SEI Indicator (d) Creates and maintains a safe and collaborative learning 
environment that values diversity and motivates students to meet high standards of 
conduct, effort and performance. 

 (4) Professional Culture standard: Promotes the learning and growth of all students 
through ethical, culturally proficient, skilled, and collaborative practice.  
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(a) Reflection indicator: Demonstrates the capacity to reflect on and improve the 
educator’s own practice, using informal means as well as meetings with teams and 
work groups to gather information, analyze data, examine issues, set meaningful 
goals, and develop new approaches in order to improve teaching and learning.  

(b) Professional Growth indicator: Actively pursues professional development and 
learning opportunities to improve quality of practice or build the expertise and 
experiences to assume different instructional and leadership roles.  

(c) Collaboration indicator: Collaborates effectively with colleagues on a wide range 
of tasks. 

(f)  Professional Responsibilities indicator: Is ethical and reliable and meets routine 
responsibilities consistently. 
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