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Introduction

Although efforts to improve mathematics learning have been ongoing since the new math era, the National Council of Teachers of Mathematics (NCTM) began a new wave of reform by publishing the Agenda for Action in 1980.  The Agenda (1980) noted the need to pay greater attention to not only what mathematics is taught but also how mathematics is taught in schools.  After the Agenda, came the call for the creation of a framework that would guide reform in schools.  The Curriculum and Evaluation Standards for School Mathematics (1989) was the product of these efforts, which was a document that set forth a vision of mathematics curriculum and learning that was inquiry based, student centered, and utilized technologies and hands-on learning media (NCTM 1989).  The commission also produced the Professional Teaching Standards in 1991 which gave a more diverse image of teaching mathematics – decreasing the memorization of algorithms, while increasing the engagement of all students in problem solving, data analysis, reasoning, and solving real life application problems.  Teachers were asked to act as facilitators of learning rather than disseminators of knowledge (NCTM 1991).

These new Standards, although intuitively sensible, are often very complex and difficult to realize (Manouchehri & Goodman 2000; Wilson 1998).  Furthermore, pathways to implementing these changes in real classroom settings are not well-defined (Ball & Cohen 1998; Manouchehri 2001; Wilson 1998).  Therefore, despite the wide-spread endorsement of, and enthusiasm for implementing new Standards by university faculty (mathematics and mathematics education), educational research community, and government officials, reformed practice continues to remain a novelty in school settings (Wilson & Ball 1996).  There is evidence that many teachers remain unaffected by the Standards (Manouchehri 2001; Manouchehri & Goodman 2000; Thompson & Thompson 1996) and continue to teach, despite the availability of innovative instructional materials, in a traditional manner.  

In recent years, a number of research studies have documented factors that enhance or impede teachers’ work as they try to enact new Standards in their classrooms (Clark 1996; Fireston 1998; Manouchehri 1998,1999, 2000; Smith 1994).  This body of literature identifies the major obstacles to reform as: teachers’ lack of familiarity with innovative instructional practices and tools, teachers’ lack of understanding of mathematics they teach and their inability to communicate mathematics with students in ways other than direct instruction; and teachers’ reluctance to conform to new methods of teaching due to their beliefs about what students need to know (Hawkey 1997; Wallace & Louden 1994; Wasley 1991).  Moreover, researchers have recommended that professional development initiatives should explicitly address these gaps by providing teachers with the knowledge base they need to enact reformed-based instruction in their classrooms.  Indeed, these recommendations have shaped local and national professional development activities designed for teachers.   When studying the teachers’ reactions to these professional development activities, however, researchers also report on their limited success in substantially impacting teachers’ work (Heibert 2000).  These disappointing results, however, are not surprising.  The teachers’ voices – related to their perspectives – were not heard in the process.

The available body of research in mathematics education represents the researchers’ (research team’s) perceptions of what ought to happen in schools, what teachers do or do not do, and the values they attach to the teachers’ choice of pedagogy.  Moreover, these findings reflect the researchers’ interpretation of what teachers need to be successful in changing their practice with little to no input from the teachers themselves (Anderson 2000; Manouchehri 2001).  Research studies that investigate teachers' perceptions about Standards-based curriculum and instruction or their recommendations for ways to facilitate reform in school settings are virtually non-existent. This omission of teachers in literature is prominent (Shubert 1992).  The success of reform efforts in the absence of this voice is not possible (Wilson 1998).  

The research I propose to undertake will address this gap.  The goal is to first design, and then pilot a “Mathematics Teaching Efficacy Survey.”  The survey will elicit teachers’ perspectives on current goals of reform and will obtain information on what they feel should be the focus of research in mathematics education in order to assure long term success when implementing instructional change.  Categorizing the teachers’ responses will allow me to define new directions for future research on reform-based instruction.  Currently, such an instrument does not exist within the mathematics education research community.  Moreover, research of this nature has not been done in the past and there appears to be a real need for it (Tobin & Jakubowski 1992).

Research goals, rationale, and plan

The main goal of the current research proposal is to better understand mathematics teaching and teachers.  Towards such a goal, it is necessary to identify ways in which teachers implement instructional change, interpret and assess their work, and evaluate the relevance of new Standards for their practice.  In order to collect relevant data from teachers, there is a need to first develop a reliable research instrument.  Therefore, the current project has two interrelated components:

(1) Develop an psychometric instrument (a combination of survey-questionnaire) which can be administered to a large sample of teachers

(2) Collect data from mathematics teachers across the state of Tennessee using the instrument. 

The survey will identify:

· elements through which teachers view the development and growth of their own knowledge for teaching mathematics;

· factors that, from the teachers’ point of view, are important in the establishment of new ways of teaching mathematics to children; 

· factors that served as catalysts for change in the teachers’ knowledge for teaching mathematics; relate these factors to perceived attempts of practice modification, revealing the teachers’ perspectives on issues such as continuity and change in the teaching of math;

· the teachers’ level of knowledge about recommendations of the mathematics reform;

· elements that teachers find most problematic when implementing reformed-based curriculum and instruction; factors that prevent them from committing to reformed-based instruction;

· dimensions of teachers’ instruction that have been influenced by the Standards.

The survey will be administered to mathematics teachers across the state of Tennessee.  In piloting the survey the focus will only be on secondary mathematics teachers.  This is for two main reasons: (1) virtually all past research has studied elementary, and middle level teachers.  Studies that concentrate on high school mathematics teachers and their practices are rare. (2) There is very little knowledge within the mathematics education research community about the knowledge bases and professional perspectives that high school mathematics teachers’ hold.  There is tremendous need to gain insight into the work and thinking of this particular teacher population (Cooney 1994).

The research plan consists of three phases: (1) Literature review and construction of survey instrument, (2) survey administration and analysis of data obtained from the instrument, (3) interviews with a small sample of teachers.  Each phase, along with projected dates and activities, is described below.

Phase I:  Literature review and survey construction

During the first phase of the project, September through November 2001, a comprehensive literature review will be conducted in order to determine items/issues that need to be included in the research instrument.  Since no such instrument currently exists in mathematics education research community there is a need to review relevant and compatible literature in other disciplines (e.g. science education, special education, reading education, educational psychology).  Concurrently, a data bank on high school mathematics teachers across the state of Tennessee will be compiled.  The research instrument will be completed by the end of the December 2001.  Since a similar project is anticipating funding at Central Michigan University, the researcher there and myself will meet in Michigan during the early fall semester.  At this time, we will discuss format and specific questions to use in the development of the survey instrument.  IBR and outside evaluation will be sought on the content, language, and context of instrument prior to piloting the survey in January 2002.  For main areas that will be addressed in the survey, see Appendix I.  [NOTE: Student assistance is necessary to help with organizational tasks and setting up the data bank]

Phase II:  Administering the survey

In January 2002, surveys will be mailed to teachers across the state.  Extreme care will be taken to assure that surveys are mailed to teachers at rural, urban, and suburban school districts.  During the months of March and April 2002, initial analysis of survey responses will be completed.  Again, researchers will meet in Michigan to analyze the data and to develop techniques and questions to use for project interviews.  [NOTE: Student assistance is necessary to help with copying, mailing, receiving the surveys back, and recording data.]

Phase III:  Interviews with teachers

A volunteer sample (n=10) of teachers will be interviewed either by phone or in person, depending on the location of the participants during the months of April 2002 and May 2002.  The purpose of using interviews as a second method of data collection is to obtain more in-depth information from those that appear to either strongly support, or strongly oppose the Standards.  This data will allow us to build a more cohesive model of teachers’ thinking about the new Standards set for their practice.  Moreover, this population will provide feedback on both the content and language of the survey designed and used for data collection in Phase II.  This feedback, if relevant, will be used in revising the instrument.  [Student help recording data.]

Data Analysis

All data – survey and interview – will be analyzed by the end of July 2002 – beginning of August 2002 (tentative deadline).  Factor analysis will be used to analyze and determine relationships among various teacher variables (number of years of teaching, age, graduation date, gender, post-graduate training, school condition-socio-economic status of the district, types of professional development activities they had engaged in within the last 3 years, courses they teach, etc) and their level of knowledge about, and implementation of reform based curriculum and instruction.  In doing so, a principal-axis factor analysis using Kaser’s criterion of Eigenvalues greater than 1 (Kaiser 1974) in combination with Cattell’s Scree Test (Cattell 1965) will be used to determine the number of factors that need to be considered (Kim & Mueller 1978).  Correlation coefficients will be computed to determine the relationships among the 5 data sets collected from teachers.  Categories of teachers’ concerns will also be constructed.

The interviews will be semi-structured.  Interview questions will be designed based on the teachers’ responses to survey questions.  The framework for the interviews will be created at the spring meeting.  In carrying out the interviews and in analysis of data the method of essence (Goodwin & Witz 1998), a qualitative approach, will be used.  This method builds around the notion of in-depth interviews to develop a deep understanding of a particular phenomenon of interest, in this case, the teachers' thinking and their perspectives on mathematics reform.

Importance of this study and future projects

This study is somewhat of a joint endeavor with researchers at Central Michigan University (if both institutions receive funding/support).  One of the ultimate goals (within the next 2 years) is to secure funds from National Science Foundation to establish a “Center for Research on Mathematics Teaching and Learning”.  The center’s agenda will be on studying reformed-based teaching and learning at 9-16 levels across the nation. At the present time, there is only one research center (Maryland University-College Park) with a similar focus in operation.

This project also will allow researchers to gather useful information for conceptualizing and evaluating in-service professional development activities for teachers.  The survey data will help identify areas that teachers feel they need professional development.  This information will be instrumental in building teacher enhancement grant proposals for other funding agencies.

Results from the surveys and interviews will be reported in a manuscript that will be submitted to a professional research journal (e.g.: Journal for Research in Mathematics Education, School Science and Mathematics).  The researchers involved in this project (if supported) also intend to present their findings at a professional conference.
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