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Teachers' use of standards-based 
instructional materials (TUSIM) 

      

INTRODUCTION 
The overarching purpose of the external evaluation of the TUSIM research project is to provide high quality 
evidence to assess the extent to which the goals and objectives of the project have been met.  As such, the 
focus of the work undertaken by the external evaluator has centered on monitoring the process and progress 
of the TUSIM research team’s developing understanding of teachers’ use of context-based mathematics 
instructional materials in urban middle schools.  Assessing the extent to which the TUSIM project is successful in 
achieving this research goal necessitates an examination of research related processes and activities such as 
the ways in which data are used to guide decision-making related to data analysis and the extent to which 
the project generates findings for the field.  

This first interim evaluation report focused on data collection issues and problems, and presented challenges 
to discuss and address.  These formative data were presented to provide an opportunity for project staff to 
reflect on the process and results of data collection efforts and to make early course corrections, as necessary, 
to support progress toward meeting the project’s main research goals.  As detailed in the report, the TUSIM 
data collection activities adhered to a high standard of quality.  The TUSIM data collection plan utilized 
multiple measures (data sources) for important constructs of interest which allow for an investigation of 
consistency in results, thereby increasing confidence in the findings. 

As is the case in most research studies, the data collection activities proposed were not identical to those which 
were conducted.  In each instance where there was a deviation from the proposed data collection plan, the 
TUSIM project staff were thoughtful regarding the changes to be made. Based on the analysis of data 
collection activities, the TUSIM research staff were on track to meet their research goals. 

The purpose of the year two evaluation of the TUSIM project is to continue the assessment of the extent to 
which the goals and objectives of the TUSIM research project are being met.  As such, the year-two evaluation 
of the TUSIM research project includes a focus on the quality of the research activities undertaken September 
2009 – April 2010 toward the answering of the project’s four research questions: 

1.) Do teachers perceive mandated instructional materials as a support for improving instruction? 
2.) How do teachers adapt the instructional materials to attempt to meet the needs of their students and 

why? 
3.) What are the school and district level supports and barriers to using the instructional materials 

identified by teachers? 
4.) What is the relationship between student achievement and ways teachers implement the instructional 

materials? 
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These activities were aimed towards the development of two deliverables:  presentations at the American 
Educational Research Association (AERA) and National Council of Teachers of Mathematics (NCTM) annual 
conferences.   What follows is a presentation of the framework for the evaluation.   

EVALUATION MATRIX 
 The Table 1 below is designed to highlight the project’s progress towards answering each of the guiding 
research questions.  This evaluation process has necessarily included both quantitative and qualitative data 
collection and analysis primarily via: 

• Virtual participation in TUSIM weekly data meetings,  

• Relevant document analysis (e.g., data analyses, meeting minutes)  

• Analysis of project reports derived from analyses 

• Interviews with PI and project staff  
 

These multiple data collection methods served to triangulate relevant data.   Data were synthesized across 
sources to uncover pertinent issues related to answering each of the project’s research questions.  
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Table  1.  TUSIM evaluat ion mat r ix  

Research question Data Source(s) Method(s) Results 

1. Do teachers perceive 

mandated instructional 

materials as a support for 

improving instruction? 

1. teacher survey 
data 

2. administrator 
survey data 

3. teacher 
observations 
and interviews 

1. descriptive and correlational 
analyses 

2. qualitative analyses 

 

 

This research focus has 
been resituated by 
research staff. The scope 
of the investigation has 
moved beyond how 
teachers perceive the 
instructional materials.  
Details of this shift in the 
project’s thinking with 
respect with this question 
will be included in next 
evaluation report. 

2. How do teachers adapt 

the instructional materials 

to attempt to meet the 

needs of their students 

and why? 

1. teacher survey 
data 

2. teacher 
observations 
and interviews 

1. descriptive and correlational 
analyses 

2. qualitative analyses  

King and Tybursky 
(2010) which discusses 
how teacher adapt the 
curricular materials 

Creation of quantitative 
measures of teacher 
implementation 

Analysis of teachers’ 
rationales for 
modifications 

3. What are the school and 

district level supports and 

barriers to using the 

instructional materials 

identified by teachers? 

1. teacher survey 
data 

2. interviews with 
district staff 

3. interviews with 
CM consultant 

4. district pacing 
guide, CMP 
pacing guide 
and SEC data 

1. qualitative analyses Mitchell and King (2010) 
which speaks to district 
perceptions and beliefs 
that may serve as both 
supports and barriers to 
teachers’ use of the 
curricular materials 

The supports and barriers 
to using the instructional 
materials as identified by 
teachers have not fully 
been explored. 

4. What is the relationship 

between student 

achievement and ways 

teachers implement the 

instructional materials? 

1. district student 
achievement 
data 

2. CMP Survey 
data 

3. SEC Survey 
data 

1. HLM models to estimate 
nested effects of impacts on 
students 

 

Received student 
achievement data from 
the school district on May 
26, 2010.  Data cleaning 
and preliminary analyses 
are planned for Summer 
2010. 

Project team will also 
analyze school-level data 
from the state report 
card. 
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RESULTS 

Research Question 1:  Do teachers perceive mandated instructional 

materials as a support for improving instruction? 

The intent of the first research question was to gain an understanding of whether or not teachers were just 
“doing CMP” or “improving the quality of their mathematics instruction using CMP as a resource?” One value-
added of the TUSIM project is that it goes beyond the typical investigation of the relationship between the 
use of curricular materials and student achievement by examining how teachers use these materials. The way 
in which teachers use the materials is arguably shaped by their perceptions of not only the mandate to use 
them, but also their perceptions of the materials themselves.  

The research team’s thinking around this question has moved away from an assessment of teachers’ 
perceptions toward an increased focus on what teachers actually do with the material.  As a result, survey 
questions focused on the extent to which the Connected Mathematics materials (CMP) were implemented as 
designed and did not ask teachers about their perceptions related to mandated use of the instructional 
materials.   

However, the teacher survey data does permit investigation of whether or not teachers have the supports they 
need to use the CMP materials.  So, it is argued that one way that the project could investigate if teachers 
perceive the mandated instructional materials as a support for improving instruction would be to examine 
teachers survey data about perceptions of the role of these materials – does CMP match their vision of how 
mathematics should be taught, when and how they use these materials and why, as well as supports or 
constraints that affect CMP use.   

From an evaluator’s perspective, it is apparent that the answer to this question -- even as it moves away from 
teacher beliefs towards their use of the materials -- will necessarily include a summation of multiple 
perspectives including that of the teacher.  It is expected that administrator survey data as well as teacher 
observations and interviews may also glean insight in to teachers’ perceptions about the relevance of using 
the CMP materials for improving mathematics teaching and learning.  

The research team has not yet completed an analysis of the data collected that relates to teacher supports for 
effective use of the CMP materials.  Those data coupled with effectively measuring teacher’s beliefs about 
what effective instruction looks like and how well this vision matches the theories of instruction undergirding the 
CMP materials will allow the research team to glean insight into whether or not teachers perceive the CMP 
materials as a support for improving instruction. 

One related finding thus far is that special education teachers were more likely to use the CMP materials with 
modifications.  One possible explanation is that special education teacher preparation programs often 
emphasize behavioral approaches that may not be well-aligned with the constructivist views undergirding the 
CMP materials.  Another source of variation between responses of special education teachers and others is 
that special education teachers may not have received all of the same mathematics and CMP-based 
professional development as their general education middle grades mathematics teacher peers.  As a result, it 
is conceivable that special education teachers may not view CMP materials as an effective and viable 
curriculum for meeting their students’ instructional needs.  Although the data permit generation of hypotheses 
about the sources of variation in teachers’ use of the materials, verification requires collection of additional 
data directly focused on these issues. 
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Combining these preliminary findings with analysis of additional data (e.g., an understanding of the extent to 
which the CMP materials, district pacing guide and teacher beliefs are aligned, teachers’ experience and 
comfort using CMP) reveals more of the story. 

Research Question 2:  How do teachers adapt the instructional materials 

to attempt to meet the needs of their students and why? 

The second research question focuses on how teachers adapt the Connected Math materials to meet the needs 
of their students and the reasons teachers give for their adaptations.  This question is the focus of a paper by 
King and Tybursky (2010) in which teachers’ self-reported CMP survey responses are analyzed to assess how 
much teachers modify the CMP materials.  This question was examined across three categories of units:   

1. Units that both the implementation guide and district pacing guide suggest should have been taught, 
2. Units that the district moved to another grade or excluded, and 
3. Units that may have been taught by the date of the May survey administration, but were not yet 

taught at the time of the March administration according to the district pacing guide. 

What the project has uncovered is that how teachers adapt the materials, in part, depends on which version 
of CMP1 the teacher is using.  Teachers who use CMP1 used these materials “as is” less often than teachers 
who use CMP2.  How teachers adapt the materials also depends on the alignment of teacher beliefs with use 
of reform approaches.  In considering special education teachers, it is argued that these teachers tend to be 
more behavioral in their approaches to instruction which may be at odds with reform approaches and may 
also influence the ways in which they adapt the CMP materials.  In addition, King and Tybursky (2010) assert 
that teachers who were trained to use constructivist pedagogy as part of their pre-service preparation are 
more comfortable (and maybe more inclined) to implement CMP as intended.  In addition, the paper details 
the ways in which teachers’ perceptions of pre-requisite knowledge that students need to achieve grade level 
standards shapes what units they decide to teach and when, regardless of guidance provided by the district’s 
pacing guide. These findings have led to the interest in developing at least two papers in areas warranting 
further inquiry, particularly preparation and perceptions of special education teachers and teachers’ 
professional development experiences. 

In addition to an examination of how much teachers modify the CMP units, an understanding of the ways in 
which teacher choose to modify CMP lessons and homework and why may be gleaned from questions on the 
CMP survey as well.  To uncover why teachers chose to modify their use of CMP, both qualitative and 
quantitative data were collected.  The analyses of these data are still developing and will be reported in 
future reports. 

While it was originally conceived that all of these data would be included in King and Tybursky (2010), the 
richness of the data resulted in a decision to develop two separate papers providing more in-depth focused 
discussions of  “the ways in which” teachers modify and “why.”  Furthermore, the development of such 
additional papers on these topics was discussed at the April 2010 advisory board meeting.  In addition, after 
reflecting on the feedback from conference presentations, King and Tybursky (2010) will be reframed as a 
discussion of how the district pacing guide impacts teachers’ use of the CMP materials. Conference attendees 
noted that the district pacing guide is arguably a confounding variable that has received scant attention in the 
literature.  These discussions will be targeted towards two audiences:  practitioners and researchers. 
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Research Question 3:  What are the school and district level supports and 

barriers to using the instructional materials identified by teachers? 

The TUSIM research project sheds light on the ease and difficulties of using instructional materials as the major 
route to reform of math instruction in large urban school districts.  Survey data collected from teachers includes 
their views of district-level supports (e.g., administrator suggestions to use units) and barriers (e.g., limited 
time, administrative directives not to teach particular units) that influenced their use the CMP materials.  In a 
paper by Co-PIs Mitchell and King (2010), the authors focus on supportive structures and barriers to 
implementation from the perspective of district administrators and consultants. 

Discussions of district perceptions and beliefs conclude that contextual features may arguably serve as either 
supports or barriers to teacher’s use of the instructional materials, and focuses on district decision making when 
developing the pacing guide which was influenced by things such as: 

• District perceptions and beliefs about the effects of using CMP on students’ NJASK scores, 

• The district’s vision of the content standards that students need to know to meet the standards 

• Time constraints with the availability of instructional days. 

Analysis of supports and barriers to using the instructional materials identified by teachers have not yet been 
fully explored and will be included in future reports. 

Research Question 4:  What is the relationship between student 

achievement and ways teachers implement the instructional materials? 

The final research question will be addressed using inferential statistics to develop hierarchical linear models 
(HLM) linking teachers’ use of instructional materials and student achievement data to identify patterns of 
implementation that may affect student achievement. 

While the research team was awaiting receipt of student achievement data, they spent a lot of time 
developing variables to measure teacher implementation.  The final statistic(s) will be used to explore 
variations in teacher instructional use, teacher instructional practices and student achievement.  The 
development of this measure of teacher implementation will permit more nuanced explorations of the other 
research questions as well. 

Measure of Teacher Implementation 

Much of the work discussed during skillfully facilitated weekly data meetings during Year 2 focused on the 
creation of variables to measure teacher implementation.  Designing a measure of implementation is relevant 
in addressing each of the four research questions.   The TUSIM project argues that it is not enough to know if 
there is an effect of curricular use on student achievement, we also need to know why.  Understanding “why” 
necessitates an investigation of how teachers are implementing the materials.  Presenting how these variables 
evolved and the quality of this work highlights the quality and thoughtfulness of research team discussions and 
the resultant analysis. 

The TUSIM research team rigorously and consistently grappled with the issues surrounding the development of 
the teacher implementation variable including conducting correlational analyses among DVs and with teacher 
descriptive characteristics as well as a thoughtful balance among statistical, practical, and theoretical 
considerations.   
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The work began with descriptive analysis of five levels of implementation (the unit of analysis is the lesson): 

• P0 (used “as is”; fidelity to the materials, not the pacing guide), 

• P1 (used with adaptation), 

• P2 (used as one of many resources), 

• P3 (replaced), and 

• P4 (did not use).   

Variables were then collapsed into three categories (P0, P1,2, P3,4) after careful review of the frequency 
distributions.  Reasons for combining categories were supported by considering the face validity and overlaps 
among some of the original categories.  

Theoretical discussions led to the creation of the new variables to assess nuances of implementation that were 
of interest.  Namely, opportunity to learn (P5), and a variable designed to measure gradations in the ways 
that teachers used units (S3). The S3 variable provides a way to quantitatively measure implementation along 
a continuum of use that characterizes teachers as “implementers” to “designers” which was born out of 
qualitative analysis of the case study data. 

That the creation of these variables was discussed in-depth during every weekly TUSIM data meeting 
evidences the project’s commitment to understanding not just if teachers are doing CMP but also how they are 
using the materials as a tool for instruction.  

District Deliverables 

The TUSIM project sought to provide teacher feedback via professional development sessions for teachers 

focused on effective uses of their SEC survey data.  Concurrent with the TUSIM research project, the district 

was developing a new strategic plan.  During the development phase, the district “froze” all external 

professional development.  In the meantime, the TUSIM PI began negotiating an alternative structure to “give 

back” to teachers.  The initial goal of the PD was to help teachers process the SEC data during facilitated PD 

sessions.  In response to the freeze, district deliverables will be limited to those detailed in the original 

research proposal as follows: 

PPPrrroooddduuucccttt   SSStttaaatttuuusss   

A report to Newark Public Schools (NPS) detailing findings from 

the study in aggregate to protect the confidentiality of the 

teachers and administrators who participate 

Not yet complete.  Project deadline for delivery of the report is 

by the end of June 2010. 

Web-accessible individualized summary reports to teachers about 

their self-reported practices, through use of online features within 

Survey of Enacted Curriculum.  These reports provide teachers with 

opportunities to compare their practices to those of their school and 

nationally normed standards/groups. 

Teachers currently have access to these.  The PI verbally agreed 

to also provide the PD as an added bonus.  Aforementioned 

contextual constraints prevent delivery of the additional support. 

Presentations and a report to NPS district on the process of using 

the Survey of Enacted Curriculum for data collection purposes in 

improving mathematics education.  This study was conceived as a 

pilot opportunity for NPS to use data to inform school and district 

level practices. 

Some of this support took place prior to the teacher survey 

administration as teachers were oriented to the purpose of the 

survey.  The TUSIM research team is considering avenues for 

providing the additional support to teachers. 
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DISCUSSION AND RECOMMENDATIONS 
This second evaluation report of the TUSIM research study focuses on progress towards gaining an 
understanding of teachers’ use of the Connected Mathematics instructional materials in urban middle schools.  
The TUSIM research staff has made great progress towards answering each of the guiding research questions 
and are on track towards the successful completion of the project.  The work towards these ends has been 
well-managed.  The establishment of weekly data meetings during year two of the TUSIM project was further 
enhanced by the implementation of an on-line meeting format increasing the capacity for all research team 
members to participate.   This meeting format was further enhanced by the ability to create and share digital 
recordings of the meetings.   The creation of an e-mail distribution list improved communication among the 
data analysis team members with the incorporation of a mechanism to distribute relevant documents for 
review prior to discussion during weekly data meetings.  Lastly, the completion of the TUSIM website will 
facilitate the research team’s desire to expand the communication of their work. 

The TUSIM data meetings during the 2009-2010 school year focused on quantitative analyses geared 
towards the creation of measures of teacher implementation.  These variables provide additional explanatory 
power in addressing each of the four research questions and are being created with an eye towards 
measuring teachers’ departure from the pacing guide as teachers implement units in their classroom.  The work 
of the TUSIM data analysis team is reflective of careful consideration of alternate analyses/designs in the 
creation of quantitative measures of teacher implementation. In addition, these weekly data meetings served 
as an effective method of sharing and understanding progress towards the analysis of qualitative data that 
reflect how teachers are implementing the instructional materials. Furthermore, engaging the data team with 
other project stakeholders (e.g., the advisory board) facilitated dialogue about current research on 
mathematics education which enabled more nuanced exploration and interpretation of data and the plans for 
analysis. 

Data included in this report are presented to foster reflection by project staff on the process and progress 
towards answering each of the TUSIM research questions. Towards that end, the research activities previously 
described are now discussed within the framework of the following evaluation research questions: 

Does the study adhere to the highest possible standard of quality with 

respect to data collection? 

The second year of the TUSIM research process culminated with presentations at AERA and NCTM.  On April 
5-6, 2010, drafts of the three corresponding papers were discussed in detail with the advisory board during 
the TUSIM annual meeting in New York.  During this two-day meeting, board members made numerous 
suggestions for revisions, which were documented by TUSIM staff and will be integrated into the final papers. 

Combined, these two activities reflect that the research processes (i.e., presentation at research conferences 
and advisory board meetings) adheres to the highest possible standard of quality with respect to data 
collection and analysis, and that the data gathered are reliable, valid, and important.  The process of data 
collection and classification towards an analysis and reporting of outcomes in these three papers is 
demonstrative of the intentional bounding of this work within the guidelines of high quality data collection, 
analysis and interpretation. 
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What contextual factors may have had an effect on the implementation of 

data collection? 

The progress of the TUSIM research project is situated within a changing context that has impacted data 
collection and analysis.  The first evaluation report began this discussion of contextual effects on data 
collection. 

During the second year of the TUSIM research processes, contextual factors have influenced the collection of 
student achievement data.  During this year, there has been a change in the NPS administrator responsible for 
delivering these data to the project, a change in the district’s level of priority of this task, as well as a change in 
the scope of work of this position. 

In addition, during this second year of the research project, notable context-specific effects on the project also 
include the elimination of teacher professional development as originally conceived as well as introducing a 
delay in the collection of student achievement data.  It is recommended that TUSIM project staff investigate 
and provide a discussion about how changes in administration have influenced the current context within which 
this Connected Mathematics reform is situated.  It is further recommended that project staff consider utilizing an 
on-line or other web-based, platform to deliver professional development to teachers free of charge. 

Are the data gathered reliable, valid, and important? 

Building on the first interim report’s discussion of the data through this lens of quality, the TUSUM research team has 
exemplified a commitment to demonstrating the reliability, validity and importance of the data gathered.  One 
tangible example of this focused attention is the technical report on the validity of the CMP survey (see Phaire and 
Tobias, 2010). 
 
In addition, the TUSIM research team has begun the investigation of the validity of the SEC instructional practice 
variables and scales.  A more detailed discussion of this work will be included in the final evaluation report. 

Were the data collection activities completed on time and within budget? 

Primarily as a result of the delay in the collection of the student achievement, the TUSIM research team was unable 
to complete their data collection activities on time.  However, the granting of a one-year, no-cost extension is 
reflective of the ability of the PI to complete these activities within budget.   
 
Next steps for the TUSM research project include the following focused activities for the Summer 2010: 

• Revision of the three paper drafts 

• Preparation of proposals for presentations as national conferences 

• Cleaning and diagnostics of student achievement data 

• Analysis of school-level achievement data and professional development variables 
 
 
This discussion necessarily extends beyond that which was offered in the first interim report.  The third and final 
evaluation report will be summative and delivered to the TUSIM principal investigator by May 27, 2011. 


