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PRE-OBSERVATION INTERVIEW

Time: 15-20 minutes

After expression of appreciation to the teacher for allowing me to observe the class,
ask the following questions:

1. What have you been doing in your math class recently?

2. What are the BIG mathematical ideas of the lessons I will observe? What do you 
hope students will leant? Why?

3. How will you promote mathematical thinking and problem solving in this lesson? 
Why? What is it about that structure that promotes mathematical thinking and 
problem solving?

4. Is there anything in particular that I should know about the group of students that I 
will be observing?

POST-OBSERVATION INTERVIEW

Time: 40-60 minutes

Thank the teacher for his/her willingness to let me observe their class and let me know
about his/her thinking:

1. How do you feel about the lessons I observed?

2. Were there any ways in which the lessons differed from your original plan? If yes, 
how did it differ? What caused you to make the changes?

3. Do you feel as though the lesson was successful in promoting mathematical 
thinking and problem solving the way you thought it would? What did you do or 
not do? What would you have done differently?

4. What did you learn about what your students know and can do? What do your 
students still need to learn? Were there any surprises?

5. What is the next step for this class?

6. Did you encounter any challenges in these lessons? How did you handle these 
challenges?

1. Are there other challenges you have faced? How did you handle these challenges? 
What kind o f support would help you with these challenges?



APPENDIX I

CHARACTERISTICS OF MATHEMATICAL 
INSTRUCTIONAL TASKS

From: Smith, M. S. & Stein, M. K. (1998). Selecting and creating mathematical
tasks: From research to practice. Mathematics Teaching in the Middle School. 
3(5), 344-350.
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Memorization

• Involve either reproducing previously learned 
Tacts, rules, formulas, or definitions or 
committing facts, rales, formulas or 
definitions to memory.

• Cannot be solved using procedures because a 
procedure does not exist or because a time 
frame in which the task is being completed is 
too short to use a procedure.

• Are not ambiguous. Such tasks involve exact 
reproduction of previously seen material, and 
what is to be reproduced is dearly and 
directly stated.

• Have no connection to the concepts or 
meaning that underlie the facts, rules, 
formulas, or definitions being learned or 
reproduced.

Procedures without Connections

• Are algorithmic. Use of the procedure either 
is specifically called far or is evident from 
prior instruction, experience, or placement of 
the task.

• Require limited cognitive demand for 
successful completion. Little ambiguity 
exists about what needs to be done and how 
to do it.

• Have no connection to the concepts or 
meaning that underlie the procedure being 
used.

■ Are focused on producing correct answers
instead of on developing mathematical 
understanding.

• Require no explanations or explanations that 
focus sole on describing the procedure that 
was used.

Procedures with Connections

• Focus students' attention on the use of 
procedures far the purpose of developing 
deeper levels of understanding of 
mathematical concepts and ideas.

• Suggest explicitly or implicitly pathways to 
follow that are broad general procedures that 
have close connections to underlying 
concepts.

• Usually are represented in multiple ways, 
such as visual diagrams, manipulatives, 
symbols, and problem situations. Making 
connections among multiple representations 
helps develop meaning.

• Require some degree of cognitive eiTort. 
Although general procedures may be 
followed, they cannot be followed mindlessly. 
Students need to engage with conceptual 
ideas that underlie the procedures to complete 
the task successfully and that develop 
understanding.

Doing Mathematics

• Require complex and non-algorithmic 
thinking — a predictable, well-rehearsed 
approach or pathway 1 not explicitly 
suggested by the task, task ins tractions, or a 
worked-out example.

• Require students to explore and understand 
the nature of mathematical concepts, 
processes, or relationships.

• Demand self-monitoring or self-regulation of 
one’s own cognitive processes.

• Require students to access relevant 
knowledge and experiences and make 
appropriate use them in working through the 
task.

• Require students to analyze the task and 
actively examine task constraints that may 
limit possible solution strategies and 
solutions.

• Require considerable cognitive effort and 
may involve some level of anxiety for the 
student because of the unpredictable nature of 
the solution process required.
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Time: 60-90 minutes

1. After reviewing your transcripts, what stands out for you about your thinking and 
teaching practice? Were there any surprises? Is there anything you wish to add or 
clarify?

2. What specific segments of the classroom observations show interactions that 
reflect what you strive for in your classroom? (Will you show me where it starts 
and stops?) What does this segment illustrate about your thinking and practice?

3. Has using the Visual MathemalicslMalh Alive! Curriculum influenced your 
thinking and teaching? If so, how? Can you give me an example of that? If not, 
why do you think that it may not have had much influence?

4. What, if anything have you learned as a result of using the Visual 
Mathematics!Math Alive!! (probe for specific examples as appropriate) What 
have you learned about:

a. math?
b. students?
c. student learning?
d. problem solving?
e. teaching problem solving?
f. assessing problem solving?

5. In your opinion, what are some benefits of using the Visual Mathematics/Math 
Alive! curricula (e.g., teachers, students)? How would you compare these benefits 
to other curricula you’ve used before?

6. In your opinion, what are some drawbacks of using the Visual Mathematics/Math 
Alive! curricula (e.g., teachers, students)? How would you compare these 
drawbacks to other curricula you’ve used before?

7. Here are examples of how two programs approach the teaching of scale factor. 
Take your time and look them over. Let me know when you are ready to talk 
about them. I’ll be interested in hearing your impressions. What are your 
impressions of these lessons? What similarities, if any, do you notice to Visual 
Mathematics!Math Alive!! What differences, if any, do you notice? How might 
you approach the teaching of this concept? Can you talk a  little about the reasons 
you’d teach it this way? Have you taught the concept o f scale factor using Visual 
Mathematics/Math Alive!?

Would you like to have a  copy of this transcript as well? Can I send it to you by
email?



APPENDIX K

CURRICULUM SAMPLES FOR FOLLOW-UP INTERVIEW

Footprints and Theola’s T-Shirt from
National Center for Research in Mathematical Sciences Education and the Freudenthal 

Institute (eds.). (1998). Mathematics in context Chicago: Encyclopedia 
Britannica.

Nosing Around from
Lappan, G., Fey, J. T., Fitzgerald, W. M., Friel, S., & Phillips, E. D. (1997).

Connected mathematics. Palo Alto, CA: Dale Seymour Publications.
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Footprints__________________________________________________________________________
'  ;:£v

Ms. Maestro’s choral class is planning  to put on a musical far the local r rm in m iM 1 The room that they 
will use is at the far end of the building and is rather difficult to find. To ^ e c t jK  audience to the 
performance room, Mabel suggests that they place footprints along the (fe^frCmi the front door to the 
room. Ms. Maestro thinks that is a great idea and makes a pattern of a fdrPfouse^. CliiT suggests that 
since the musical is about giants, the class should enlarge the pattern and make .M fat footprints.

The pattern of the footprint is drawn on 1-centimcter gridU ^w ^j^^ilargid fjxprint on 5-ccntiinetcr 
grid.
1. Use ratios to compare each measurement from the enlargcdjjpotprinfwith the corresponding 

measurement from the original footprint. Describe r^hat vanfind.
2. Use the double number line to find the relationship betwgra the original and the enlarged footprint 

by filling in the missing numbers.

Original Foot Ocm 1 2 3  4 3 6 7 8  9 10

Enlarged Foot

3. What is the ratio between the area of the original footprint to the area of the enlarged footprint? 
Compare this ratio to the relationship you found in problem b. What do you observe?

Theola’s T-Shirt

Theda is eleven, and her favorite animal is a cat. On a T-shirt, she wants to paint an enlargement of a 
drawing of a cat. She takes the original picture of the cat and draws a half-centimeter grid on i t

a. How big should she make each square of the 
enlarged grid so that the total enlargement will fit 
nicely on her T-shirt?

b. Make a double number line to show the 
relationship between the length measurements of the 
original and the enlarge cat drawing.

Another way to show the relationship between an 
original and an enlarged drawing is to describe it in 
terms of scale factor. The scale factor tells you how 
many times you enlarge every measurement of the 
original picture. You can think about scale factor in 
terms of arrow language.

% > V. s s \  <s  ̂ J  •. \  •• -"■ C-\" O’ ‘ w. -X \\ •s.w.s'- V

c. What is the scale factor you chose for Theda’s enlarged drawing?

d. What is the scale factor for the enlarged footprint?
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Nosing Around, Part I

Zack and Marta’s computer game involves a family called the Wumps. The 
members of the Wump family are various sizes, but they all have the same shape. 
Mug Wump is the game’s main character. By enlarging or reducing Mug. a player 
can transform him into other Wump family members

Look at the chart below. The Wumps in the chart are numbered according to their 
size. Mug is Wump 1. Since the segments that make up Zug are twice as long a s the 
segments that make up Mug. Zug is Wump 2. Since the segments that make up Bug 
are three times as long as the segments that make up Mug, Bug is Wump 3.

a. Look at the data. What patterns do you sec? 
Explain how the values in each column 
change as the Wumps get bigger. Look for 
relationships between the values of the 
different columns.

b. The rule for making Wump 4 is (4x, 4y).
The rule for making Wump 5 is {5x, 5y).
Add data to the chart for Wumps 4 and S.
Do their noses fit the patterns you notice in 
part A?

c. Use the patterns you found to add data for 
Wumps 10,20. and 100 to the chart. Explain 
your reasoning.

d. Do Lug's nose and Thug’s nose seem to fit 
the patterns you found for the Wumps? If 
not. what makes them different?

Nosing Around, Part 2

To find the length, width and perimeter of Zug’s nose, we can multiply the length, width, and perimeter 
of Mug’s nose by 2. The number 2 is called the scale factor from Mug’s nose to Zug’s nose. The scale 
factor is the number that we multiply the dimension of an original figure by to the get the dimensions 
of an enlarged or reduced figure.

The scale factor from Mug to Bug is 3. You can multiply the side lengths of Mug’s nose by 3 to find 
the side lengths of Bug’s nose. We can also say that the side lengths and perimeters grow by a scale 
factor o f 3.

1. Is there a scale factor from Mug’s nose to Wump 4’s nose? Why or why not?
2. Is there a scale factor from Mug’s nose to Thug’s nose? Why or why not?
3. The dimensions of Bug’s nose are 3 x 6. Suppose this nose is enlarged by a scale factor of 3.

a. What are the dimensions of the new nose?
b. What is the perimeter of the new nose?

4. a. What is the scale factor from Wump 2 to Wump 10?
b. What is the scale factor from Wump 10 to Wump 2?

Zug

The Wump Noses (Plus Lug and Thug)
Wump Width 

of Nose
Length 
of Nose

W idth
Length

Ferimet
er

Wump 1 (Mug) 1 2 1/2 6
Wump 2 (Zug) 2 2/4
Wump 3 (Bug) 3 6
Wump 4
WumpS

Wump 10
Wump20
Wump 100
Lug 1 6 1/6
Thug 3 2 3/2

/N / \

0

•  •
i*»it

2 units

\ ' — 7
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What do I want to know?

Research Questions
How will I study it?

Connections to Methods

I. What do the focus 
teachers do to engage 
students in 
mathematical 
problem solving?
In answering this 
question, I will look at 
relationships among 
the teacher, student, 
and the content, 
specifically, problem 
solving. I will describe 
what teachers and 
students are doing as 
they engage in 
problemsolving. I 
will also describe what 
teachers emphasize as 
they teach problem 
solving, the role 
problem solving plays 
in their curriculum, 
and how teachers 
chose the problems 
they do.

a) What is the role of 
the teacher? How 
do these teachers 
see their role in 
problem solving 
instruction? 

a) What is the role of 
the students? 

a) What do these 
teachers
emphasize in their 
problem solving 
instruction? 

a) What role does 
problem solving 
play in their 
curriculum? 

a) How do teachers 
choose the 
problems for 
classroom 
investigation?

Initial Interview: Teachers will bring a “good” problem to the initial 
interview and discuss what makes it a “good” problem.
How do teachers choose the problems fo r  classroom investigation? 
Interview Questions: What is problem solving? What role does 
problem solving take in your curriculum? What are your goals in 
teaching problem solving? Imagine the state reform were not in place, 
what role would problem solving take in your curriculum? What are 
some things you do to develop students’ problem solving expertise? 
Answering: What role does problem solving play in their curriculum?

Prompted-Respoose Interview: task sorting activity will engage 
teachers discussion about what strikes them as the salient features of 
problem and will help the researcher determine what the teacher 
considers a “problem” in general and what is a “problem” for his/her 
students. It gives insight into how a teacher makes decisions about 
which problems to give to his/her students 
Answering: How do teachers choose the problems for classroom 
investigation?

Classroom Observations: observe the role of teacher and student 
during problem solving instruction.
Answering: What is the role o f the teacher? What is the role o f the 
students? What do these teachers emphasize in their problem solving 
instruction?

Pre- and Post-Observation Interviews:
Pre-Interview Questions: What are the BIG mathematical ideas of the 
lesson I will observe? What do you hope students will learn? Why? 
How will you promote problem solving during in this lesson? Why? 
What is it about what you’ve planned that promotes problem solving? 
Post-Interview Questions: EX) you feel the lesson was successful in 
promoting problem salving in the way that you thought it would? What 
did you do...? -or- What would you do differently...? What did you team 
about what your students know and can do? What do you students still 
need to learn with regard to...? What are your next steps for this class? 
Answering: How do teachers choose the problems for classroom 
investigation? How do these teachers see their role in problem solving 
instruction?
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What do I want to know?

Research Questions
How will I study it?

Connections to Methods

II. On what bases do 
teachers make 
dec is ions about
- what to emphasize 

when teaching 
problem solving?

- how to teach 
problem solving?, 
and

- when to teach 
problem solving?

In answering tins 
question I will look at 
the internal and 
external conditions 
influencing teachers as 
they make decisions 
about what to 
emphasize as they 
teach problem solving, 
how to teach problem 
solving, and when to 
teach problem solving. 
This study will allow 
me to account for and 
explain the internal 
(knowledge, beliefs, 
and thinking) and 
external (curriculum, 
policy, professional 
development) 
conditions that 
influence teachers’ 
problem solving 
practice. It will 
provide stories of how 
teachers come to teach 
problem solving the 
way they do.

Questionnaire: Questions regarding internal and external influences 
(e.g., curriculum, policy, resources, support time, philosophy) and their 
impact on instruction. Questions regarding the type and scope of formal 
and informal professional development experiences and the impact of 
those experiences on teachers’ knowledge and beliefs.
Answering: What dimensions o f teacher knowledge, beliefs, and 
thinking (mathematics content, problem solving, pedagogy, mathematics 
pedagogy) account for the focus teachers’ problem solving practice? 
What external influences (ie., curriculum, educational reform policies, 
formal and informal professional development) account fo r  the focus 
teachers’ problem solving practice?

Initial Interview: Teachers will bring a “good” problem to the initial 
interview and discuss what makes it a “good” problem.
Answering: -what to emphasize when teaching problem solving? 
Interview Questions: Generally, this line of questions is getting on how 
teachers are making decisions about their problem solving instruction... 
What is problem solving? What role does problem solving take in your 
curriculum? What are your goals in teaching problem solving? When 
do you teach problem solving? Imagine the state reform were not in 
place, what role would problem solving lake in your curriculum? What 
are some things you do to develop students’ problem solving expertise? 
Answering: -what to emphasize when teaching problem solving? - how 
to teach problem solving? -when to teach problem solving?
Additional Interview Questions: What instructional materials do you 
use for math? Imagine the state reform were not in place, what role 
would problem solving take in your curriculum? Why? What support 
(professional development, resources, time, collegial sharing) have you 
received in implementing the state expectations? What has had the most 
influence on your practice? Can you give an example of before and 
after? Were there critical moments that caused you to change your 
thinking about math teaching/learning? Why do you suppose that 
experience/event was so powerful? What would be included in the 
‘ideal” support conditions? Why?
Answering: What external influences ( ie^ curriculum, educational 
reform policies, formal and informal professional development) account 
fo r the focus teachers’ problem solving practice?

Prompted-Respoose Interview: task sorting activity gives insight into 
how a teacher makes decisions about which problems to give to his/her 
students. Following the sotting, the researcher will ask the teacher to 
solve one of the problems the teacher identified as a problem he/she 
would give his/her students and to discuss all the approaches that could 
be used to solve the problem.
Answering: What dimensions o f teacher knowledge, beliefs, and 
thinking (mathematics content, problem solving, pedagogy, mathematics 
pedagogy, themselves as teachers and learners, students as learners) 
account for the focus teachers’ problem solving practice?
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a) What dimensions of 
teacher knowledge, 
beliefs, and thinking 
(mathematics 
content, problem 
solving, pedagogy, 
mathematics 
pedagogy, 
themselves as 
teachers and learners, 
students as learners) 
account for the focus 
teachers’ problem 
solving practice? Do 
these dimensions 
interact? If so, how 
and with what 
influence?

b)What external 
influences (i.e., 
curriculum, 
educational reform 
policies, formal and 
informal professional 
development) 
account for the focus 
teachers’ problem 
solving practice? Do 
these dimensions 
interact? If so, how 
and with what 
influence?

Classroom Observations: observe the role of teacher and student 
during problem solving instruction.
Answering: What dimensions of teacher knowledge, beliefs, and 
thinking (students as learners) account fo r the focus teachers’ problem 
solving practice?

Pre- and Post-Observation Interviews:
Pre- Interview Questions: What are the BIG mathematical ideas of the 
lesson I will observe? What do you hope students will leam? Why? 
How will you promote problem solving during this lesson? Why? 
What is it about that structure that promotes problem solving? 
Post-Interview Questions: Do you feel the lesson was successful in 
promoting problem salving in the way that you thought it would? What 
did you do...? -or- What would you do differently...? What did you 
leam about what your students know and can do? What do you 
students still need to leam with regard to...? What are your next steps 
for this class? Did you encounter any challenges in these lessons?
How did you handle these challenges? Are there any other challenges 
you have faced? How did you handle these challenges? What kind of 
support would help you with these challenges?
Answering: What dimensions of teacher knowledge, beliefs, and 
thinking (mathematics content, problem solving, pedagogy, 
mathematics pedagogy, themselves as teachers and learners, students 
as learners) account fo r the focus teachers’ problem solving practice? 
What external influences (i.e., curriculum, educational reform policies) 
account for the focus teachers’ problem solving practice?


