Research and Practice

HSTP July 2003
Over the next few days, we would like you to work with one or two others on a question we designed in response to your suggestions.  In responding, we would like you to:

1. Offer a response based on your own experience in the classroom.  What hypothesis can you make based on your own work as a teacher?

2. Find relevant information in the research literature, particularly How People Learn chapters and use this to answer the question(s).

3. Give an example or two of what your answer might look like in the classroom. We would like this example to be taken from a source outside of your own experience using something that could be shared knowledge for everyone.  For example, you might find a video, a case study, or something that we have done here at PCMI that supports what the literature suggests.

4. Write up your response in a few paragraphs and be ready for a 5-minute report to the class by Friday July 11. We would like to post the responses on the web so please save the document.

Available resources:

1. Web sites

2. Videos of classroom

a. Kimya Moyo’s high school lesson on unit fractions

b. Cindy’s eighth grade lesson on algebraic patterns

c. NRC Japanese Lesson Study Video

d. Reshaping Instruction Through Lesson Study

e. PBS High School Math Project –Focus on Algebra 

f. INCREL Japanese Lesson Study video

g. Videos of lessons from 1999 TIMSS study

3. Becoming a Reflective Math Teacher (Gail, Carol, Peg)

4. NCTM and JRME available on line (see Carol for login)

5. NCTM yearbook 1993 Assessment

6. NCTM yearbook 2001 Representation

7. Assessment – Myths, Models, Good Questions and Practical Suggestions

8. Working Inside the Black Box, Paul Black, Christine Harrison, Clare Lee, Bethan Marshall, Dylan Wiliam

9. Studying Classroom Teaching as a Medium for Professional Development

10. Adding It Up

11. NCTM Principles and Standards for School Mathematics
12. NCTM Assessment Standards for School Mathematics
13. http://mathforum.org/brap/wrap - Encouraging mathematical thinking.

14. Other available articles

a. Inside the Black Box, Black and Wiliam

b. The Relationship of Teachers’ Conceptions of Mathematics and Mathematics Teaching to Instructional Practice

c. Learning and Teaching with Understanding, Hiebert and Carpenter

The task is not meant to be an exhaustive literature search but to use the available resources to reflect on how these issues can affect teaching and student learning. 

Research Questions

A primary resource for answering the questions is How People Learn.  You might find your topic discussed from several different perspectives throughout the chapters.  You can also use the other resources given on the assignment sheet or anything else that will help you answer the question.  To clarify your response, be as specific as possible in describing an actual example(s).

1.  Assessment

One of the NCTM principles is assessment and in particular refers to formative assessment.  What is formative assessment?  What does research suggest about the use of formative assessment in student learning?  What are some things teachers can do to make formative assessment part of their classroom?

Jerry N.

David K.

Jeff

2.  Classroom environment

What does it mean to build a classroom community?  What are the characteristics of such a classroom?  Why does research suggest that this is important?  What implications does building a good learning environment have for what teachers do in their classrooms?

Bev 

Holly

Kyle

3.  Equity

Equity is one of the NCTM principles.  How People Learn suggests that learner-centered classrooms have an impact on the learning that takes place.  What does this mean and how is it related to the issue of transfer?  What can teachers do to have learner-centered classrooms?  

John

Tom

4.  Questioning

The Professional Teaching Standards emphasize the role of discourse in the classroom.  Key elements in discourse are formulating and responding to questions.  What does the literature suggest about the role and nature of questions in promoting student understanding or transfer?   What does this look like in practice?
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5.  Motivation

Motivation affects time and behavior in learning situations.  What considerations does research suggest are important for motivating students?  How does this affect what teachers do in designing and carrying out lessons?   

Joe

Gary

Tony

6. Breath vs. Depth

TIMSS indicated that our curriculum in the US is a “mile wide and an inch deep”.  What does the literature say about the issue of depth vs. breadth?  What should teachers do to achieve the right balance?  What does it look like in their classrooms?
Celeste

Bev

7.  Metacognition

Novice learners have trouble thinking about themselves as learners. What does it mean for learners to be metacognitive?   What does research suggest is important in enabling students to develop that ability and why?  What can teachers do to help their students become metacognitive learners? 

James

Cal

8.  Retention 

Retention is a key element in a student’s ability to transfer their learning from one situation to another.  What does the literature say about the role of memorization in retention?  What does it suggest that teachers do to support retention?

Jill

Nancy

9.  Tasks that Promote Transfer

What relationship between building skills and developing conceptual understanding does research suggest optimizes learning?  What are some strategies for developing tasks over time that contribute to learning?  What can teachers do with tasks to support student learning? 

Jerry G.

Peg

Dave H.

10.  Teaching to enable learning

The teaching principle suggests some ways in which teaching should be centered to enable learning.  What does the research suggest about teaching methods and strategies that promote transfer and understanding?  What things might teachers consider as they design their lessons that will be informed by the research?

Judy

Troy

Jo-Ann

11.  Big Ideas

One of the characteristics of an expert is the ability to organize knowledge in a structured way, which means they can identify underlying principles and big ideas.  What does the literature suggest about how this can be done in teaching a subject and what is the impact on student learning?  

Joyce

Jennifer
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