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ED 415: Children as Sense-Makers #2 
Winter 2016 

 
 

 Instructors Assistant Instructors 
 Deborah Loewenberg Ball Jill Mortimer Peter Cipparone Charles Wilkes 

Office 1110 SEB 2608 SEB 2219 SEB 1005 SEB 
Phone # 

(cell or text) 
734.972.4793  616.403.1710 860.885.9627 937.559.0178 

Email dball@umich.edu jbpet@umich.edu pcipparo@umich.edu cwilkes@umich.edu 
Office hours By appointment 

 
 

Class meetings Wednesdays, 8:30 – 11:30 a.m. 
  

Location 2229 SEB 
 Feb. 24 and Mar. 16 

at Mitchell Elementary School, 
3550 Pittsview Drive, Ann Arbor 

 
Course Overview 
This course builds on the first segment of Children as Sensemakers that you took last fall. In that course, you worked 
on learning to elicit students’ ideas and reasoning about everyday phenomena as well as how to hear accurately and 
probe what they are saying. You also worked on ways to facilitate their thinking using models. This semester you will 
build on these skills, and will extend your ability to elicit and interpret students’ thinking, this time with upper 
elementary students as well as those in your field placement classroom, and you will learn to work on this in a 
different domain—mathematics. You will also learn more about how to support students to develop their 
understanding and reasoning, including how to respond to and build on what they know, how to use (apparently) 
incorrect1 ideas to make forward progress, and how to give productive feedback. In addition to working with students 
in face-to-face interactions, you will develop your ability to read (which is also a form of “listening”) students’ writing 
and other representations. Because teachers can shape—for better or for worse—how students see themselves as 
thinkers and learners, as well as students’ sense of competence, you will also work on how to be attentive to how 
students read and interpret you, and ways to explicitly build students’ confidence and capability. This involves 
learning how to demonstrate respect and care, which in turn depends fundamentally on your own openness to being 
fascinated with your students’ thinking and ideas. Our perceptions of students’ competence and understanding are 
refracted through our students’ social identities (racial, ethnic, linguistic, gendered, class-based, etc.), as well as our 
own. It also depends on self-knowledge: how you come across and how who you are and your identity are read and 
interpreted by students.  
 
Finding out what students know, how they work on tasks, and what their dispositions are toward a subject is essential 
for responsible instruction. When teachers misread or do not understand what students know or how they reason, 
they are likely to misdirect their teaching. For example, teachers can perceive students as lacking understanding 
because they do not understand students’ ways of explaining or representing. Just as risky, teachers can perceive 
students as understanding something that they actually do not, just because students use words that sound right to 
the teacher’s ear. In each of these cases, a teacher’s instructional decisions will be misinformed and therefore likely 
ineffective.  
 
In addition to eliciting, interpreting, and paying careful attention to students’ talk and writing, teachers use a variety of 
more specific assessment practices to document their students’ learning and to inform students, parents, and other 
educational stakeholders. Assessment encompasses much more than grading and testing. It includes interacting with 
students as they are learning, pausing to document what students are saying, and noticing patterns in students’ work. 
This is not easy work even with a single student, but teaching involves working with many students and therefore 
learning to attend to and follow the progress of each of your students. During this course, you will develop your ability 
to assess and keep track of students’ learning and to use the evidence from assessments to design and enact 
targeted instruction with an individual student, but we will also discuss ways to do this with a class. 
 
Because teaching involves using what you find out about your students to help them grow, you will also work on 
learning to explain mathematical ideas and practices in ways that are attuned to students. Mathematical ideas and 
processes can be represented in many ways. Having a wide repertoire of mathematical representations and 

                                                        
1 Not infrequently students’ ideas that might appear to be “incorrect” are in fact valid. For example, students’ solutions, claims, or 
statements might be expressed in ways unfamiliar to the teacher’s ear, might be responses to a different question than the one 
posed, or might be non-standard but mathematically sound. 
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understanding the relationships among different representations are important for teaching mathematics. For 
example, with a given task or explanation, one representation of the mathematics may be better suited than another 
to solve the problem or to make an explanation clear. Skillful teaching is attuned to students, and so flexibility in 
explaining is important.2 By the end of this course, you should be able to use resources to represent and explain core 
fractions content. You also should have developed more general skills for representing and explaining mathematical 
ideas in domains beyond those in this course. 
 
Learning Goals 
During this course, you will further develop your capability to: 

1. Work with individual students to elicit, probe, and develop their thinking about mathematics content; 
2. Explain core content related to fractions; 
3. Use specific methods to assess students’ learning in mathematics;  
4. Recognize and identify common patterns of student thinking about fraction concepts; 
5. Identify and implement an instructional strategy using a model to develop understanding in response to 

common patterns of student thinking; and 
6. Choose, appraise, and modify tasks for a specific learning goal. 

 
In addition to these high-leverage practices, you will also begin to develop your ability to: 
 

• Build productive relationships with students 
• Develop students’ sense of competence 
• Provide oral and written feedback 

 
How We Will Work Together 
As in other courses in the elementary teacher education program, our work will be “practice-based” in four senses of 
the phrase. First, you will be participating in a common practice, our class activities, discussions, and interactions, 
which will offer us opportunities to study practice from the inside. You can learn by paying attention to and analyzing 
our interactions together. Second, we will study records of practice to learn the work of teaching. These records—
videotapes of lessons, students’ work, and teacher’s plans, materials, and reflections—make it possible for us to 
study classroom mathematics, the work of teaching, and students. Third, we will practice together and critique the 
use of specific teaching techniques to improve enactment and deepen understanding. Fourth, the major assignments 
and assessments will involve carrying out specific instructional practices. We expect your performance on these to 
show progress toward becoming a responsible beginning teacher. 
 
Materials 
For this course, you will need to have a video recorder and tripod. Please do not hesitate to let us know if you need 
assistance in procuring a video recorder and tripod. These are also available for check-out through the Brandon 
Center in the School of Education. 
 
You will be reading a variety of articles and other materials (e.g., curriculum materials). Many required readings will 
be provided on CTools, as hard copies, or through a website. One text listed below is the one required book that will 
be used in this course to support learning about students’ ways of thinking about fractions and to enhance 
understanding of the mathematics of fractions. The other is recommended, but is optional. 
 

(Required)  
Petit, M. M., Laird, R. E., & Marsden, E. L. (2016). A focus on fractions: Bringing research to the classroom. 
NY: Routledge. (ISBN: 978-0415801515) 

 
(Optional)  
Carpenter, T., Fennema, E., Fuson, K., et. Al. (1997). Making sense: Teaching and learning mathematics 
with understanding. Portsmouth, NH: Heinemann. (ISBN: 0-435-071132-7) 

 
Course Policies 
Attendance 
Punctuality and attendance is part of professionalism. We expect you to attend every class, to arrive on time for a 
prompt start, and to stay till the end. If something serious arises that means that you cannot be present for a class 
session, please let us know by email by 7:30 a.m. on the day of class. Acceptable absences include absences due to 
religious holidays; please let us know at the start of the semester if you will miss class for this reason. It is not 
possible to recreate a missed class, so please make arrangements with us to complete alternative work that will 

                                                        
2 What we are calling “attunement” has some similarity to what is commonly referred to as “differentiation.” Because skillful teaching 
is committed to equity, we will help you begin to learn ways to attune instruction to individual students in ways that keep challenging 
and opening opportunities to each of them.   
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support the learning you missed. We will specify a due date for this alternative assignment. More than two absences 
from the class will make successful learning of the material in the course challenging and might put you at risk of 
being able to complete the course successfully. The Office of Teacher Education will be notified if there is more than 
one absence. Having three absences—excused or unexcused—is grounds for failing this course. 
 
Class Participation 
Your participation in our class activities and discussions is important not only for your own learning, but also for the 
learning of others. Sharing your ideas and questions with the group, as well as responding to those of your 
classmates, are fundamental to our work together. Although this commitment is part of the classroom culture we want 
ED415 to have, our reasons for emphasizing this have to do with the fact that this course is an important part of your 
professional training. 
 
As a teacher, you need to do more than understand your own thinking—you must be able to track on others’ thinking, 
figure out what others are saying, and understand what they mean, as well as interpret the sense of their ideas. As a 
teacher, you will have to “talk mathematics”—as well as talk about many other things—in ways that are sensitive and 
comprehensible to your students. This course provides opportunities to learn to talk mathematics more carefully and 
precisely, while at the same time considering your audience and gearing what you say to what they are likely to 
understand. Effective communication as a teacher means having a high level of skill at talking and listening in ways 
that are focused on others and how they are hearing, thinking, and making sense. This “other-focused-ness” is core 
to the practice of teaching. 
 
Appropriate use of electronic devices is also a part of your participation in our class. Using a laptop as a tool for your 
learning is acceptable, as long as it is not distracting to your colleagues. Examples of acceptable use of electronic 
devices include making records of your practice and consulting resources for work in class. Non-instructional texting, 
phone calls, social networking, shopping, and other non-instructional use of these devices are not acceptable in this 
class at any time. Please let me know if there is an emergency that affects your need for using a phone during class 
time. 
 
Another aspect of professionalism is preparedness. We expect that you will thoughtfully prepare for all field-based 
work in this course. For our field-based assignments at Mitchell Elementary School, being able to work with students 
is contingent upon submitting acceptable plans on time. Failure to do so will result in not being able to engage in the 
field-based work and you will receive a 0 for the assignment(s). 
 
Course Assignments   
You will have three types of assignments in this course.  

1.    Weekly assignments: You will have weekly assignments for most classes. Assignments will be posted on 
CTools and should be completed by the specified due date. These will typically include mathematics problems 
that help you learn to use mathematics for teaching, tasks related to the core practices of teaching that you are 
developing this term, and reflections on what you read. Assignments will also be designed to provide additional 
practice with techniques and moves we have been exploring or to give you an opportunity to prepare for 
upcoming work in class. Weekly assignments will be turned in and graded. We will use letter grades for some 
assignments and pass/fail for others and the posted assignment sheets will make clear which are which. Your 
“weekly assignment grade for the course” will be an average of your grades on all of the assigned weekly 
assignments.  

 
You will be reading a variety of articles and other materials for this class. Some of the readings will be 
discussed explicitly in class, some you will comment on in your weekly assignments, and others will simply be 
background for you. We expect you to be able to take the readings into account and to use the ideas from 
readings as resources. 

 
2.    Professional practice pieces: The “professional practice pieces” are assignments that provide opportunities to 

try out and get feedback on the core practices of teaching on which we are working this term. These 
assignments will ask you to carry out specific tasks of teaching using the skills we have developed in class and 
then turn in a write-up or other record of your practice. We will provide feedback aimed at helping you improve 
your practice. The point is to learn to do teaching. We will ask you to analyze your teaching so that you can 
develop skills to learn from and improve your practice.  

 
3.    Final examination: The course will conclude with a final examination designed to focus on your knowledge and 

skills for teaching mathematics. Consistent with the course goals of developing your proficiency as a beginning 
teacher of mathematics, this exam will ask you to demonstrate your performance in the main teaching practice 
domains of the course. You will be able to prepare in advance for the performances (written and oral) that the 
exam will ask of you. At least one week before the final examination, we will distribute a “study guide” listing 
possible exam problems and tasks. You will be able to prepare for each, working with others if you choose. 
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You may make notes, gather ideas, and practice skills. The final exam will be “open book” and you will be able 
to use your notes and the materials from our course. 

 
Late/Missing Assignments 
We expect that all assignments for this course will be turned in on time. If extenuating circumstances prevent you 
from turning in an assignment on time, please contact me via email prior to the submission deadline. A professional 
practice piece submitted late will initially be docked a half letter grade, with greater deductions in proportion to the 
degree of lateness. Weekly assignments will not be accepted late.  
 
Academic Integrity 
While collaboration supports learning and often contributes to improved instruction, there are times when you will be 
expected to independently complete tasks for this course. That work must be your own and done specifically for this 
course. In cases where collaboration is permitted you are ultimately responsible for the quality, completeness, and 
accuracy of the work you submit. Be sure to provide citations and attribution for any work of others included in your 
written work. University policy is very clear on the issue of plagiarism. For specific information about this issue please 
see: http://www.lib.umich.edu/academic-integrity/preventing-cheating-and-plagiarism 
 
Grading Criteria 
This is a professional course. The effort, detail, and thoughtfulness you put into your work should reflect the 
standards of performance you will be expected to meet as a teacher: meticulous preparation; use and application of 
mathematical knowledge; careful consideration of alternatives; genuine curiosity about ideas (including those of 
others); collegial work; analysis and reflectiveness; clear expression, with respect for the place and value of precision; 
organization; and timeliness. If you have special needs for which accommodations may be needed, please let me 
know as soon as possible. 
 
Specific criteria for grading will accompany the culminating performance assessments and the final. There will be a 
marked emphasis upon performance, as well as collecting and thoughtfully analyzing records of your performances. 
 
The decisions I make about grading (when to give feedback, when to assign grades, how to weight assignments, 
etc.) are based on considerations similar to those used by all classroom teachers. Note that your ability to carry out 
the key practices on which we are working is central to determining your final grade for this course. Your final grade 
will be determined as follows, based on the quality of your enactment of each of the course requirements. 
 

Assignment Due date Percentage of final 
grade 

Attendance and participation  ongoing 10% 
Weekly assignments weekly, before class 20% 
Professional practice pieces:   

Explaining a mathematical idea  February 17 10% 
Targeted instruction: Plan March 15 10% 
Targeted instruction: Video analysis  March 23 15% 
Student progress memo March 30 10% 

Final exam April 21, 12:00- 3:00 p.m. 25% 
 
Your final grade will be based on the combination of your grade on each assignment category and the weighting of 
that category as denoted in the table above. As stated in the Teacher Education Handbook, a grade below B- will 
require retaking the course. 
 
Accommodations:  
If you think you need an accommodation for a disability, please let me know at your earliest convenience. Some 
aspects of this course, the assignments, the in-class activities, and the way the course is usually taught may be 
modified to facilitate your participation and progress. As soon as you make me aware of your needs, we can work 
with the Office of Services for Students with Disabilities (SSD) to help us determine appropriate academic 
accommodations. SSD (734-763-3000; http://ssd.umich.edu) typically recommends accommodations through a 
Verified Individualized Services and Accommodations (VISA) form. Any information you provide is private and 
confidential and will be treated as such. 
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Course Schedule 
 

Week Class focus Main assignment due* 
Assignments will be tailored to our work and 
will be distributed in advance. Listed below 
are the principal assignments; other small 
tasks might be added to support interns’ 

learning as the semester continues. 
Class #1 

February 10 
• Introductions 
• Examine and discuss role of interpreting and 

eliciting student thinking in whole class teaching 
• Using a definition to identify and explain a 

fraction 

• None 

Class #2 
February 17 

• View an interview with a student about fraction 
concepts; identify and analyze questioning 
moves 

• Interpret student work on comparing fractions 
• Learn some common patterns of student thinking 

about fraction comparisons 

• Video of own explanation of 
fraction using the definition 
(upload to Edthena by Sun. 
evening, Feb. 14) 

 

Class #3 
February 24 

At Mitchell Elementary School 
• Interview one or two students; video-record 

interaction 
• Discuss targeted instruction: begin considering 

learning goals for your student(s) based on the 
interview 

• Plan for interview with student(s) 
at Mitchell (draft due Sun. evening, 
Feb. 21) 

• Revised interview plan and 
materials (bring to class on Wed. 
Feb. 24) 

Class #4 
 March 9 

• Explaining mathematical ideas and posing 
questions in ways that are both mathematically 
sound and pedagogically skillful, focus on 
fractions as numbers, equivalent fractions, and 
comparison (order) 

• Work on plans for targeted instruction, including 
getting feedback on draft plan 

• Assigning competence: What is this, how can 
teachers do it, and why is it important? How is it 
different from praise? 

• Checking for student understanding (before, 
during, or after math instruction) 

• Draft learning goals (due Mon. 
March 7 at 5:00 p.m.) 

• Upload video and images of 
students’ work to Edthena 
explorations (due Mon. March 7 at 
5:00 p.m.) 

• Read chapters 1 and 2 (scanned 
on CTools in Assignments folder), 
Developing Understanding of 
Fractions Through Visual Models 
and Fractions Are Quantities, from 
Pettit, A Focus on Fractions, pp. 
1–27 and 28–37, and write one-
paragraph reflection and upload 
(see assignment sheet) 

Class #5 
March 16 

At Mitchell Elementary School 
• Teach your student(s), using your plan for 

targeted instruction 
• Work on making warranted claims about 

students 
 

• Draft plan for targeted instruction 
(due Sun. Mar. 13 by 5:00 p.m.) 

• Revised plan for instruction (due 
by Tues. Mar. 15 at 5:00 p.m.) 

• Read chapter 8, Equivalent 
Fractions and Comparisons, Pettit, 
A Focus on Fractions, pp. 129–
141 

• Read chapter 3, “Role of the 
Teacher”, pp. 29–41, Making 
Sense: Teaching and learning 
mathematics with understanding, 
(posted on CTools, in case you did 
not purchase it) 
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Class #6 
March 23 

• Choosing, interpreting, and using different 
representations as mathematical and 
instructional tools, focus on multiplication and 
division of fractions 

• Approaches to developing and writing student 
progress memos 

• Practices of positioning students in whole class 
or group instruction: Why does this matter and 
what do different teaching moves signal?  

• Analysis of targeted instruction 
lesson (video) 

• Ch. 10, Multiplication and Division 
of Fractions, from Pettit, A Focus 
on Fractions, pp. 164–195   

• “Addressing Status Issues During 
the Lesson,” from Smarter 
Together: Collaboration and Equity 
in the Elementary Mathematics 
Classroom (Featherstone, Crespo, 
et al., 2011), pp. 87–92. (on 
CTools) 

• Read chapter 4, “The Social 
Culture of the Classroom”, pp. 43–
52, Making Sense: Teaching and 
learning mathematics with 
understanding, (posted on CTools, 
in case you did not purchase it) 

  
Class #7 

March 30 
• Review drafts of student progress memos 
• Using common and less-common contexts for 

explaining and teaching about fractions 
• Observing classroom instruction: consider 

explanations, representations, mathematical 
content and practice, student positioning and 
competence 

• Draft of student progress memo 
uploaded to Assignments tab by 
Mon. March 28, 10:00 p.m. 

• Video yourself explaining division 
of fractions (see assignment 
sheet), upload to Edthena 

• Read chapter 6, “Equity and 
Accessibility”, pp. 65–74, Making 
Sense: Teaching and learning 
mathematics with understanding, 
(posted on CTools, in case you did 
not purchase it); possible 
additional reading from Pettit 

 
Class #8 

April  6 
• Discussion of final exam; review and practice3 
• Practice instructional explanation of fractions, 

using whiteboard and representations 
• Hearing, probing, and responding to (apparently) 

incorrect student ideas and solutions 

• Final copy of student progress 
memo 

• Possible additional reading from 
Pettit 

 
 

                                                        
3 We will offer an optional study session prior to the final exam as an opportunity for you to meet and work with colleagues. We will be 
at the session, and can help clarify questions or help you find things. We can answer questions on topics or ideas that you are 
reviewing. We can watch you give mathematical explanations and give you feedback. However, we will not go over possible 
responses to the questions, or other kinds of detailed help specific to the final. 
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Final exam 
Thursday, April 21 
12:00 – 3:00 p.m. 

We will offer an optional study session prior to the 
final exam as an opportunity for you to meet and work 
with colleagues. Course instructors will be at the 
session, and can help clarify questions or help you 
find things. We can answer questions on topics or 
ideas that you are reviewing. We can watch you give 
mathematical explanations and give you feedback. 
However, we will not go over possible responses to 
the questions, or other kinds of detailed help specific 
to the final. 
This final exam will assess: 
• your knowledge of mathematics for teaching 

(centered on fractions and mathematical 
explanation) and your ability to use that 
knowledge in teaching;  

• your sensitivity and skill at attending to students’ 
mathematical ideas and interpreting what they 
think and know;  

• your ability to articulate students’ strengths and 
capabilities as well as where they might have 
gaps or need support 

• your ability to set learning goals and provide 
targeted instruction  

The exam will be open-book and you will be able to 
draw upon the notes that you have taken all 
semester. In addition to a written portion, you will also 
complete a performance assessment where you 
explain and represent one of the ideas about 
fractions that we have been working on in class.   

 

 
 


