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Introduction

The relationship between research and practice has been a concern of the mathematics education community for at least the past several decades (Malara & Zan, 2002). As a community, we know that researchers and practitioners can both make important contributions to the others’ work. Practice informs research and in a multitude of ways research impacts practice (Silver, 1990). However, in recent years with No Child Left Behind mandating that school districts and states employ research-based practices and curricular programs, the connection between research and practice has become even more crucial. Over the past 7 years since the inception of NCLB and its call for research-based approaches to education reform, practitioners in the US have been looking to research for much needed answers to questions of practice(Middleton, et al., 2004; Heid, et al., 2006). More recently, in their final report, the National Mathematics Advisory Panel (2008) highlighted the need for greater research in mathematics education for the purposes of informing policymakers and practitioners on issues among others, the use of technology, interventions, and the use of math coachers.  
The relationship between research and practice is a complicated one. The equating of medical research with the standard to which educational research should be striving (Silver, 2003) has created an expectation that many suggest might be unrealistic given the complicated nature of teaching and learning (Hiebert, 2003; Biesta, 2007b). However, mandates that decisions made about curriculum, assessment and instruction be based on empirical evidence is part of the No Child Left Behind legislation. As a result, school and district leaders have struggled to incorporate research in meaningful ways into decision-making  processes (Trybus, 2007), causing members of the education community to be further concerned about the “gap” between research and practice  (Biesta, 2007b). Contributing to this gap are claims made by pracitioners, researchers, and policymakers that research provides few practical or conclusive results; that research is not applicable or realistic; and, that pracitioners do not make suitable use of available research  (Broekkamp & van Hout-Wolters, 2007).  Aggrevating the division even further is the proclammation by the US Governement that educational research should be able provide us with what  Biesta (2007a) refers to as technical knowledge or “knowledge that indicates what one should do in a order to achieve a particular result or outcome” (p. 296). By this definition, the role for educational research is to “provide practitioners with knowledge about effective teaching strategies, effective assessment practices, effective strategies for supporting learning” (p. 296).  Biesta (2007b) goes on to suggest, as do other researchers (Hiebert, 2003; Silver, 2003) that this is a complicated task for research in a field that is especially difficult “because it must deal with the complex contextual elements and interactive human concerns” (Silver, 2003, p. 107).  Some suggest that there are other powerful roles for research that are often ignored when the focus on research strictly attends to its role in a techinical sense. Educational research often provides an alternative perspective for ways of thinking about teaching and learning (Hiebert, 2003) and in turn helps pracitioners think about their practice differently (Silver, 1990; Biesta, 2007a). Biesta (2007a) calls this the “cultural role” of research and suggests that when we focus on this role of educational research, implications for practice might not be so difficult to discern. In addition, tasks used to gather data as part of research studies, can also be used by teachers in the classroom (Silver, 1990). There are multiple ways in which research can inform practice; yet, these non-technical roles for  research are often missing from political disscusions about the link between research and practice. 
As a result of the political focus on evidence-based teaching, there has been great concern for the impact on the profession of teaching including a lack of a sense of agency for teachers—one example of this might be the scripted lessons that teachers in some districts in the United States find themselves being told to not stray from.  Biesta writes: 

Evidence-based education seems to limit severely the opportunities for educational practitioners to make such judgments [about what is educationally desirable] in a way that is sensitive to and relevant for their own contextualized settings. The focus on ‘what works’ makes it difficult if not impossible to ask the questions of what it should work for and who should have a say in determining the latter (Biesta, 2007a, p. 5)

So what does this mean for practitioners or those called upon to use research to make decisions about teaching and learning? What does this community, whose voice is often missing from many discussions on the gap between research and practice (Groth & Bergner, 2005), view as the role of research and how much do their views align with this more technical role for research versus a more cultural role? The purpose of this paper is to contribute to the discussion on the gap between research and practice by discussing the questions: 1) To what questions of practice are pracitioners looking for research-based answers? 2) What role do pracitioners see for research in informing practice?  To discuss these questions in this paper, I present data collected from over 100 pracitioner emails submitted to NCTM requesting research to inform questions about practice. I  also draw on other literature to help in addressing the question of the role of research. In particular, Hammersley’s (2002) writings on the implications of educational research for practice framed my thinking for this paper and are discussed in the following section. 
Pracitioners and the Role of Research


Hammersley (2002) suggests three different models for the ways in which research impacts policy and practice. The engineering model, which is similar to the technical role (Biesta, 2007a) for research, “views research as providing specific and immediately applicable technical solutions to problems, in  the manner that natural science or engineering research is assumed to do” (p. 38). The second two models fall under the enlightenment view of research where, research “provides knowledge or ideas that influence the ways in which policymakers and practitioners think about their work” (p. 38). Within the enlightenment view of the relationship between research and practice, Hammersley further suggests two versions of enlightenment—strong enlightenment and moderate enlightenment. He suggests that implicit in strong enlightenment is the view that, “policymakers and practitioners are normally in the dark, and that research is needed to provide the light necessary for them to see what they are doing” (p. 39). Under a strong enlightenment model, science “can provide a comprehensive worldview that should govern practice, thereby realizing, or at least facilitating movement towards, the ideal society (p. 40). Both models—engineering and strong enlightenment—build on the idea that the knowledge created by scientific research, though in one case this is very technical knowledge and in the other it is more ideological, can create a better society if applied to practice. In summary, according to these two models, Hammersley says: 

Research can supply much, perhaps everything that practitioners need. It can tell them what action is required, in principle, and perhaps even in specific terms. The knowledge it provides is taken to be true, and to be capable of replacing practical commonsense (p. 42). 
A third model, moderate enlightenment, suggests that role of research in informing practice and policy is “more limited” (p. 42). Research is just one resource among many sources of knowledge on which practice and policy should depend. Under the moderate enlightenment model, research lies on a continuum of knowledge rated by degree of probable validity, where, while knowledge from research has a higher level of validity than say experientially-based knowledge, but still is not guaranteed to be truth. The moderate enlightenment model, more than the other two, leaves more responsibility for the practitioner or policymaker. 
As a field, we continue to be concerned about the relationship between research and practice including the ways in which pracitioners see research as useful for their jobs as teachers. However, few studies reporting the “voice” of practitioners with regard to the relationship between research and practice  have been conducted (Groth and Bergner, 2005).  In one such study where teacher voices are investigated, Groth and Bergner (2005) collected data from inservice mathematics teachers participating in a course where they read and discussed research-related publications, including, but not limited to, reports of research. Teachers’ responses to surveys and interviews suggested that as a group they subscribed to the different models for research described by Hammersley (2002). Those teachers characterized as subscribing to the engineering model regarded reports of research as “algorithms or recipes for success” (p. 822). These participants “uncritically” (Groth and Bergner, 2005, p. 822) embraced such research reports not taking into consideration the ways in which the findings would need to be modified for the particular context of their schools. 
The participants in Groth and Bergner’s (2005) study categorized as subscribing to the strong enlightenment view of research were less likely to label research reports as valuable, unless the research provided new ways of thinking about education or provided a “comprehensive perspective on the world” (p. 823). They suggested that the participants were looking for the research to prove something and were disappointed when the research provided inconclusive or contradictory results. 
Finally, a few participants adhered to Hammersley’s moderate enlightenment view of research as Groth and Bergner described how the participants suggested using research reports along with the goals and values of their school to make decisions about practice. 
While one purpose of my paper is to report on the major topic areas for which practitioners are looking for research, it is also important to look at the types of questions being asked, as well. Looking at the types of questions and the role of research implicit in each provides for further discussion on the relationship between research and practice using the “voice” of practitioners. Looking beyond just topics to expectations of research implied in practitioner questions makes for a richer discussion about the relationship between research and practice as well as the disconnect between the two communities. While I find Hammersley’s discussion of the different roles for research insightful and the most helpful for thinking about expectations for research, my caveat is that trying to deduce the role of research for all 112 questions analyzed for this study was not possible. In that regard, I limit my discussion of the role of research to one particular topic area—curriculum, as this was the topic of the bulk of research requests submitted.  In this collection of questions, there were enough samples to provide a comparison; as well as, submitters seemed to provide more context in emails about research and curriculum. 
What Questions are Practitioners Asking?

Collecting and analyzing the questions that practitioners require research-based answers to is a continuing project and is a crucial part of other work in which NCTM is involved. Beyond providing this service to the mathematics education practitioner community, we see the collection of these questions as requisite for informing our work associated with linking research and practice, one of NCTM’s ongoing strategic priorities. As such, NCTM publishes Research Briefs and Clips, synthesis of research in response to questions of practice written for the practitioner audience.  The data presented in this paper are a collection of requests for research received and addressed by NCTM over a two-year period from Fall 2005 through Spring 2008. For the purpose of this paper, I weeded out those questions that were not about research; those that were about research in another context, for example, asking to use NCTM’s member database to conduct research; and, those asking for help in conducting a research project to satisfy requirements for graduate, undergraduate, and high school courses.  After removing these questions, I had a collection of 114 requests for research sent in by teachers, administrators, curriculum specialists, other school, district, state, and county decision-makers, as well as a few parents. To analyze the data, I uploaded all of the text responses into Atlas.ti and coded in two ways – 1) emergent themes in the topic areas and 2) the role of research—engineering model, strong enlightenment model, or moderate enlightenment model, as implied in the question—for the questions focusing on curriculum. 
The table below describes the topic areas that questions were divided into along with the frequency. Note that while some questions could have easily fit into several categories, all are assigned one category. 

	Topic
	Number of Questions (Percentage) 
	Sample Questions 

	Curriculum/programs
	38 (33%)
	I am inquiring to see if NCTM has done any type of research regarding math programs and math textbooks. If you have I would be interested in the information – we will be selecting new textbooks for our elementary next year and am interested in any help regarding choosing the best. (Elementary Curriculum Supervisor , Ohio) 

Our principle is trying to force us to use Math In Context as our total math program, as the center of our program. We haven’t made AYP in at least three years, due to math scores. In looking on the internet, I couldn’t really find any research about this program. Can you direct me to some? (Teacher, Albuquerque) 

I am a parent with a 7th grade son. My school district is using a connected math curriculum, which is really not "connecting" with my son. I have heard complaints from other parents, and comments from math tutors about the difficulty a lot of children have with this curriculum. I am trying to find any information, research, etc. on this curriculum to see how successful (or not) it has been. 



	Instruction
	14 (12%)
	I was wondering if there is such a thing as a list of research-based teaching strategies for math.
Do you have any research linked to best practices for teaching measurement in the elementary grades?

	Student Learning
	13 (11%) 
	Does the research that has been conducted by the NCTM show homework to be beneficial to students in the learning and retaining of concepts?

I have searched your site for position statements and/or research on the vertical acceleration of students in the content of math.  Do you have any such publications or resources?  As a district we are in the process of identifying a philosophy and procedure for accelerating students.  How early is too early?

I am looking for a research based article that addresses the issue that alternative strategies for computation are an acceptable way for students to do computation. The audience for the article would be upper grade and high school teachers who insist that their students use only the traditional methods of computation (although in the elementary grades the students developed alternative methods ) as well as parents. Do you have any suggestions to where I could find such articles?



	At-risk Students
	11 (10%)
	Can someone at NCTM point me toward some solid research on remediation of at risk student populations?  Are there some exemplar Title I schools out there that have found secrets to success with students in schools that are classified as Title I?

	Sequencing
	8 (7%)
	Do you have or know of any research on the success of teaching A[lgebra] I in one year versus two years?  Is there any evidence that teaching it slower helps students learn it better? 

There has been discussion and serious consideration in our district of teaching high school Geometry before Algebra 1.  Has there been research done on this?

	Time spent on math
	7(5%)
	I am seeking information about any reports or studies you may know of that advocate for mandatory four years of high school math instruction for all students.

As part of our school’s reaccreditation work, we are examining our middle school math schedule which currently consists of a 90-minute block every other day rather than 40 or 45 minutes per day. Can you direct me to some research that compares the effectiveness of these two types of scheduling?

	Algebra in Middle School
	6 (5%)
	I am a parent trying to secure the best education for my sixth grade son. A while ago I heard from someone that Algebra was a "benchmark course" and should be taken by eighth grade. Can you point me to the research on this? 

Is there any current research as to the initiative of having all students take Algebra I by 8th grade regardless of whether they have mastered basic mathematical skills? If you could point me in the direction of some research articles, I would greatly appreciate it.

	Assessment
	5 (4%)
	We are currently looking at universal screeners for elementary math students.  Do you have any articles/research that explore the correlation between computation skills (fluency) and overall math performance or application of math concepts.

I'd like to find research regarding the most effective ways to evaluate student's daily homework in middle school mathematics.



	Professional Development 
	4 (4%) 
	When we urge teachers to attend conferences, we often assert that the conference will help make them better teachers.  I have been asked to substantiate that assumption.  Can you direct me to any research which addresses the effects of attending math teachers' conferences?

What are the best ways to help teachers use Bloom’s taxonomy to increase the critical thinking ability of the students?

	Other ( best practices, college algebra passing rates, technology, course-taking, and connections between mathematics and reading, 1-2 questions each)
	8(7%)
	I am wondering if and where I could find information on the correlation between reading and the improvement of math scores.

Can you tell me if there are any publications available regarding the use of visual aids, such as document cameras and projectors in the teaching of math at the k-5 level?




That the most popular topic area was curriculum should not be surprising given the current political climate surrounding education including the mandate for districts and schools to use only programs that through scientific-evidence have been shown to be effective with regards to student achievement. In most cases it was clear that the reason for the request was to help inform decisions about textbook adoption. Accordingly, the predominant role of research indicated in the bulk of questions about curriculum aligned with Hammersley’s (2002) engineering model. According to this model, research provides “specific and immediately applicable technical solutions to problems” (p. 38). The majority of questions about research on the topic of curriculum were requests for research that would tell the practitioner, on behalf of a school or school district, which curricular program they should adopt. Some examples follow: 

I teach in a small rural district with limited resources and a tight schedule.  We are looking to make some changes to our current curriculum.  I’m looking for research about what “the best” curriculum for high school students is.  (Teacher, Kentucky) 

My district is hopefully going to be doing a K-12 adoption.  My Principal would like to know which texts are both research and standards based.  Please provide me with that information if you have it. (Teacher, Montana) 

Our Special Ed director is unwilling to spend more money on the Text series we are currently using because it is not considered a "Research Based" program.  Due to the success of the "Research Based" Language Arts program, they want me to try to find a Research Based Math Program.  I am looking for Research based materials for Learning Disabled students. (Resource Mathematics Teacher, N/A). 
Each of these requests, as with the majority of others, lack any mention of the context of their particular school or the particular learning goals valued by the school or district. The absence of requests for research on curriculum mentioning specific learning goals for student learning or particularities of the school are indications of the predominance of the engineering view of research among the sample. That is, the requests are for research on correlations between curriculum use and achievement or simply for research suggesting the “best” curriculum. While I cannot be sure of exactly how the research will be used once received, many of the questions provide some indication that the research will be used to guide decisions about textbook adoptions. Professional wisdom from researchers suggests the importance of a particular learning goal in mind when seeking research on curriculum and then selecting curriculum (Hiebert 2003; Stein, Remillard, & Smith 2007); as well as, consideration for how findings from such research will need to be adapted for the particular context for the school (Hammersley, 2002). 
Conclusion


Many calls have been made recently for a more concerted effort to strengthen links between research and practice. Schools and districts are being told to look to research to inform their decisions about curriculum, instruction, assessment and other important features of mathematics teaching and learning. At the same time, researchers are under increased pressure to conduct research that has immediate implications for practice. In between, organizations such NCTM are putting money and time into figuring out ways in which to make research more accessible to practitioners. Crucial to these efforts on behalf of all parties is an understanding of each others’ needs, assumptions, and understandings with regards to research. In this regard, practitioner voices are often missing from this discussion. In order to better bridge the gap, we need to understand for what questions of practice they are in crucial need of research-based answers; but, beyond the topics, we also need to understand what assumptions and beliefs practitioners hold about research and its potential impact on practice. 
Another finding from this data which can also prompt interesting discussion is the fact that parents requested research, as well. While only a few parents self-identified themselves as such, this group should be considered when thinking about research informing decision-making. With more and more parents’ opting for school choice or homeschooling, it is plausible that they would turn to research to help them make decisions. Also, as the field continues to endure debates on approaches to teaching as well as curriculum, parents might look to research as a means to enter into the debate about such topics at their children’s schools. For example, one parent sent in: 

I am a parent with a 7th grade son. My school district is using a connected math curriculum, which is really not "connecting" with my son. I have heard complaints from other parents, and comments from math tutors about the difficulty a lot of children have with this curriculum. I am trying to find any information, research, etc. on this curriculum to see how successful (or not) it has been.

Parents, who in many schools and districts, have a deciding hand in what gets taught and how, need to have an understanding of research and the implications for practice. 

In several publications by mathematics education researchers and general education researchers, we have heard concern about whether education research can realistically provide technical knowledge that can be immediately applied to any situation or decision to made in a school or district (Hiebert, 2003; Biesta, 2007a); yet, as indicated by the data presented here, practitioners are expecting just that—for research to tell them what to do, and more specifically, what curriculum they should adopt. It is completely probable that this view of the role of research is directly connected to the political climate surrounding education as a result of the influence of NCLB; however, for the field as a whole—to move forward, it is important for everyone to be on the same page with regards to how research can and should inform practice. 

References 

Biesta, G. (2007a). Bridging the gap between educational research and educational practice: The need for critical discourse. Educational Research and Evaluation , 13 (3), 295-301.

Biesta, G. (2007b). Why "what works" won't work: Evidence-based practice and the democratic deficit in educational research. Educational Theory , 57 (1), 1-22.

Broekkamp, H., & van Hout-Wolters, B. (2007). The gap between educational research and practice: A literature reveiw, symposium, and questionnaire. Educational Research and Evaluation , 13 (3), 203-220.

Groth, R., & Bergner, J. A. (2005). Teachers' perspectives on mathematics education research reports. Teaching and Teacher Education , 23 (2007), 809-825.

Hammersly, M. (2002). Educational research, policymaking and practice. London: Paul Chapman.
Heid, M. K., Larson, M., Fey, J. T., Middleton, J. A., Gutstein, E., King, K., et al. (2006). The challenge of linking research and rractice. Journal for Research in Mathematics Education , 37 (2), 76-86.

Hiebert, J. (2003). What research says about the NCTM Standards. In J. Kilpatrick, W. G. Martin, & D. Schifter, A Research Companion to Principles and Standards for School Mathematics (pp. 5-23). Reston: NCTM.

Malara, N. A., & Zan, R. (2002). The problematic relationship between theory and practice. In L. D. English, Handbook of International Research in Mathematics Education (pp. 553-580). Mahwah: LEA.

Middleton, J. A., Heid, M. K., Reys, R., Gutstein, E., Dougherty, B., D'Ambrosioo, B., et al. (2004). An agenda for research action in mathematics education: Beginning the discussion. Journal for Research in Mathematics Education, 35 (2), 74-80.

National Mathematics Advisory Panel (2008). Foundations for success: The final report of the National Mathematics Advisory Panel. Washington, DC: U.S. Department of Education.
Silver, E (1990). Contributions of research to practice: Applying findings, methods, and perspectives. In T.J. Cooney & C.R. Hirsch, Teaching & Learning Mathematic in the 1990s, (pp. 1-11).  Reston: NCTM. 
Silver, E. (2003). Improving education research: Ideology or science? Journal for Research in Mathematics Education , 34 (2), 106-109.

Stein, M. K., Remillard, J., & Smith, M. S. (2007). How curriculum inflences student learning. In J. Frank K. Lester (Ed.), Second Handbook of Research on Mathematics Teaching and Learning (pp. 319-369). Charlotte: Information Age .

Trybus, M. (2007). Understanding Scientifically Based Research: A Mandate or Decision Making Tool? The Delta Kappa Gamma Bulletin , 73 (4), 5-8.
Reed 4

