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Assessing Pre-service Teachers Mathematical Understanding and Growth

Summary

LouAnn Lovin, James Madison University (lovinla@jmu.edu)

Meg Moss, Pellissippi State Technical Community College and The University of Tennessee-Knoxville (mvmoss@pstcc.edu)


A common concern that many mathematics educators face is in trying to ensure that students leave our teacher education programs with the deep mathematical understanding that is necessary for effective teaching.  Assessing this understanding, and trying to determine what features of teacher education programs lead to larger growth in this understanding, is an important and daunting endeavor.  A large-scale study assessing pre-service teachers’ mathematical understanding for teachers and growth in this understanding as they progress through teacher education programs is in the beginning stages involving several colleges and universities around the United States.  LouAnn Lovin and Meg Moss are involved in this large-scale project and will lead this interactive work-session.  This interactive work-session will involve the sharing of this preliminary work, but will mostly be designed to get a group of researchers working on how to best assess pre-service teachers’ mathematical understanding and growth.  Designing such a large-scale research project will be one topic of discussion.  An invitation for involvement will be extended to other teacher education programs with the particular hope that universities from other countries may want to get involved.  

Artifacts to be used will be completed measures of mathematical knowledge for teaching as well as video and transcripts of pre-service teachers explaining their mathematical thinking.  This group of researchers is using the multiple choice measures developed by the project Learning Math for Teaching at the University of Michigan.  Released items from these measures will be analyzed by the session participants as well as other measures that session participants will be shared.  The video and transcripts of the interviews will be analyzed from both a validation viewpoint, as well as to consider misconceptions that pre-service teachers come to us with and how to remedy these misconceptions.
Assessing Pre-service Teachers Mathematical Understanding and Growth
Proposal
LouAnn Lovin, James Madison University

Meg Moss, Pellissippi State Technical Community College and UT-K

During the plenary session report of the ICME-10 Survey Team 3: Professional Development of Math Teachers, the panel shared that “small-scale qualitative research predominates” the field of research in math teacher education.  While this research has been important and informative, the panel called for larger scaled and longitudinal quantitative research that could provide a  broader picture by comparing a variety of programs and approaches.  We propose to share information about such a project that we have started this year and lead an interactive work-session to involve others in working on the task of organizing and conducting such research. We will discuss the research design along with preliminary results from the first pilot year of data collection. We are only in the beginning stages of this research, but have plans for expanding the study and including a diverse group of teacher education programs. This conference could set the stage to expand this research into other countries.  
The idea that teachers need a special kind of knowledge about mathematics has increasingly become part of the discussion of mathematics teacher education.  Whether it is called a profound understanding of fundamental mathematics (Ma) or pedagogical content knowledge (Shulman) or mathematical knowledge for teaching (Ball), many mathematics educators believe that teachers need a different kind of mathematical understanding than the average person on the street.  Certainly teacher educators are trying to find ways to help prospective teachers gain this understanding.  Much time, effort, and money have been invested in teacher education programs to help prospective teachers not only develop a deeper understanding of mathematics, but also to improve their beliefs, attitudes and perceptions of mathematics.  Many programs have common features, such as the inclusion of a mathematics course for elementary teachers, but many programs differ in the number and nature of mathematical content and mathematics methods courses required of their prospective teachers, as well as other opportunities such as field experiences and workshops. The most basic question that arises from this situation is what kinds of experiences seem to serve as catalysts for helping prospective teachers develop the specific kind of mathematical knowledge needed for teaching? However, before we can consider this question, we must understand the nature of prospective teachers’ mathematical knowledge for teaching as they begin their college careers and then identify at what points in their professional careers  they show an increase in their understanding of mathematics for teaching.

 During the summer of 2004, approximately 100 mathematicians and mathematics educators participated in the Center for Proficiency in Teaching Mathematics’ summer institute dedicated to the professional development of people involved in mathematics teacher education.  It was at this institute that a number of researchers decided to work collaboratively on a large scale project to study prospective teachers’ mathematical knowledge for teaching. At the institute we were introduced to the multiple choice measures developed by the Learning Mathematics for Teaching [LMT] project at the University of Michigan. The multiple choice measures developed by LMT provide a way to assess teachers’ understanding on a large scale basis and will allow for making comparisons between groups and across programs.


Collection of data began during fall 2004, with four institutions, James Madison University, Pellissippi State Technical Community College, Wheelock College, and Augsburg College.  The measures were administered to pre-service teachers who were just beginning their college level mathematics content courses.  Because these measures have only been validated with classroom teachers, validation work needs to be conducted with prospective teachers.  During Fall 2004, a sample of prospective teachers who completed the items will participate in cognitive interviews to determine how they thought about questions on the survey and why they responded in the way  they did. 

There are three main research questions that we are considering with this first round of data collection. 
1) How do incoming pre-service teachers vary across institutions in their content knowledge for teaching?

2) What features of the experiences that pre-service teachers have in their teacher education program predict growth in mathematical knowledge for teaching? 

3) How does the performance on these measures of inservice teachers compare to the performance of pre-service teachers?

Future Plans


With the initial data, we can begin to shed insight into questions one and three above.  We will track these future teachers as they progress through the teacher education programs and into classroom teaching.  The measures will be administered again after their required mathematics content and methods coursework, and then again after two years of teaching.  This on-going assessment will allow us to further our understanding of the experiences that serve as catalysts for growth in prospective teachers’ mathematical knowledge for teaching.  We will also involve other colleges and universities to make this a broader study.
Format for Interactive Work-Session
We propose to facilitate an interactive work-session to get other researchers and practitioners involved in the difficult task of measuring mathematical knowledge of pre-service teachers and figuring out where in their program the most growth occurs.  We would begin by a brief overview of the programs involved, our preliminary findings, and the challenges we have faced.  We would then ask others to share what they are doing in this field, and collectively work on ways to improve the design and overcome the challenges of such an endeavor.  Then we would share some information about the measures that we are using, and ask others to share measures that they are using.  Finally we will examine artifacts including the completed measures and the transcripts and some video of the validation interviews conducted with the pre-service teachers.


Contributions to Strand I.


This proposal most closely contributes to Strand I of this study in several ways.  The structure of teacher preparation in all of the institutions currently involved will be shared, as well as that of other universities that will be joining the study in the future.  This will provide a basis for comparison and hopefully we can shed some light onto which type of program shows more promise for improving pre-service teachers’ mathematical knowledge for teaching.

One of the benefits that have been realized even at this early stage in the study is that it has opened a dialogue between faculty in mathematics and faculty in education.  These faculty have first needed to collaborate and work together in actually administering the measures and the nuts and bolts of the logistics of the study.  Once the data is input and analyzed, this can become a center piece in the discussion of what mathematical understanding that students are entering with, how much they grow within the program, in what constructs growth occurs and in what areas improvements especially need to be made, and at what point(s) teachers seem to gain the most understanding.


This study is considering the special problems of teaching mathematics and how various teacher education programs are trying to address these problems.  As the study progresses and analysis shows which type of preparation programs appear to indicate the most growth, recommendations can be made regarding how to best  help teachers gain the knowledge of mathematics necessary for them to overcome the problems of teaching mathematics and become effective teachers. 
