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BLACK HILLS STATE UNIVERSITY 
  

 Syllabus 
 
 

I. ED 661: Understanding Student Thinking in Geometry and Measurement   
     Credit Hours: 2 hours 
 
II. Time Period: September-December 
 
III. Location of Course: Mid-Central Educational Cooperative 
 
IV. Instructor:       Roxane Dyk  

 
Address:  Box 228  Platte, SD 57369 
Telephone:  605-337-2636 
Office Hours: 8:00-4:30 

 
Course Description: 
 This course is designed to help teachers think through major ideas within the areas of K-12 geometry 
and measurement and to use recent research to examine how students develop their ideas. The course is 
also designed to raise awareness of common student misconceptions and to deepen teachers' knowledge 
of effective instructional practices. 
 
Course activities: 
 
In the geometry component, participants examine aspects of two- and three-dimensional shapes, develop 
geometric vocabulary, and explore both definitions and properties of geometric objects as they learn 
how students develop these ideas.  The course also includes a study of angle, similarity, congruence, and 
the relationships between 3-D objects and their 2-D representations.   
 
In the measurement component, participants examine different aspects of size, develop facility in 
composing and decomposing shapes, and apply these skills to make sense of formulas for area and 
volume.  They also explore conceptual issues of length, area, and volume, as well as the complex 
interrelationships among these ideas. 
 
Prerequisites and Student Preparation: 
Ed 630 or 601 
 
Description of Instructional Methods: 
 
 The instruction will be an inquiry-based approach with the following components: 

• Case discussions.  In these discussions, teachers strive to follow student thinking, work on 
mathematical ideas for themselves, reflect on their own learning, and consider the types of 
classroom settings and teaching strategies that support the development of student understanding. 

• Video cases.  On the videotapes, teachers see episodes that capture both classroom atmosphere 
and student affect.  These tapes give participants glimpses of student’s mathematical thinking in 
process. 
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• Mathematics activities.  Through activities similar to those faced by students in the print and 
video cases, the teachers develop, share, analyze, and refine their own mathematical thinking. 

• Innovative curricular materials.  By studying selected activities from existing mathematics 
curricula, teachers work to connect their learning with the mathematical tasks they set for their 
students. 

• Discussing related research. These discussions create an integrated picture of the mathematical 
themes under consideration, connecting the events observed in the cases and in participants’ own 
classrooms to the findings of the research community. 

 
Course Requirements: 
•   Suggested resources:   
         Developing Mathematical Ideas: Examining Features of Shapes (2002). Deborah Schifter et.al. 

Educational Development Center, Inc.  Dale Seymour Publications, Parsippany, NJ. 
   Developing Mathematical Ideas: Measuring Space in One, Two, and Three Dimensions  (2002). 
Deborah Schifter et.al. Educational Development Center, Inc.  Dale Seymour Publications, 
Parsippany, NJ. 

 
• Attendance Policy: Regular attendance and participation is the responsibility of each student.  

Attendance is essential when learning in an inquiry-based environment.  Instructional pedagogy will 
be modeled during the sessions; these experiences do not lend themselves to out-of-class make-up 
work.  Therefore, all participants are expected to attend class, complete assignments, and participate 
in in-class activities unless there is an emergency situation.  Absences will be excused at the 
discretion of the instructor. 

 
• Academic Dishonesty Statement: 

Each student should be familiar with the guidelines for Personal Identification and Representation as 
stated in the Students Handbook.  The following passage is particularly relevant: 
        "A student who, in connection with his or her studies, disrupts a class, plagiarizes, cheats, or 
otherwise violates reasonable standards of academic behavior may, at the discretion of the faculty 
member involved, have his or her enrollment cancelled and/or be given a reduced or failing grade." 

 
Course Goals: 
 

1) To deepen pedagogical content knowledge around geometry and measurement. 
• Recognize key mathematical ideas with which their students are grappling. 
• Find ways to support the power and complexity of student thinking. 
• Recognize typical student misconceptions related to geometry and measurement. 
• Develop strategies to help students move beyond these misconceptions and facilitate 

conceptual understanding. 
SD Standards 24:15:06:39 [3a, 3b, 4a, 4c, 4d] 

 
2) To understand how core mathematical ideas in geometry and measurement develop across 

grades. SD Standards 24:15:06:39 [3a, 3b, 3d, 4c, 4d] 
 
3) To deepen mathematics content knowledge in geometry and measurement. SD Standards 

24:15:06:39 [3a, 3b, 3d, 4c] 
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Student Evaluation Criteria: 
Each student's grade will be dependent on their completion of the activities, assignments, and 
participation in class discussions as outlined in “Description of Instructional Methods”.   Anyone who 
misses a class will be expected to make-up the missed work (see Attendance Policy and Make-Up 
Policy). 
Grading: 
A:  90% and above 
B:  80—89% 
C:  70—79% 
D:  60—69% 
F:  below 60% 

 
ADA Statement  
 “Reasonable accommodations, as arranged through the Disabilities Services Coordinator, will be 
provided students with documented disabilities.  Contact the BHSU Disabilities Services Coordinator at 
642-6099 (room 022 in the Student Union) for more information.” 
 
Academic Freedom and Responsibility 
 Under Board of Regents and University policy student academic performance may be evaluated 
solely on an academic basis, not on opinions of conduct in maters unrelated to academic standards.  
Students should be free to take reasoned exception to the data or views offered in any course of study 
and to reserve judgment about matters of opinion, but they are responsible for learning the content of 
any course of study for which they are enrolled.  Students who believe that an academic evaluation 
reflects prejudiced or capricious consideration of student opinions or conduct unrelated to academic 
standards should contact their college dean to initiate a review of the evaluation.  
 
Tentative Course Outline (based on 10 three-hour sessions): 
 
Session 1:  Describing 2-D and 3-D Objects.  
 
Session 2: Developing Meaning for Geometric Terms.  Creating and Applying Definitions. 
 
Session 3: Comparing Shapes 
 
Session 4: 2-D Images of a 3-D World 
 
Session 5:  Different Aspects of Size; Composing and Decomposing in One, Two, and Three 

Dimensions. 
 
Session 6:  Measuring Length; Measuring Area 
 
Session 7:  Measuring Volume 
 
Session 8:  Same Shape, Different Measures 
 
Session 9: Reasoning in Geometric Contexts 
 
Session 10: Highlights of Related Research 
 
 


