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1. What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?
Name/Title:  Connected Math (CMP) a standards-based curriculum for grades 6, 7, & 8.
Research Questions: 
(
Do students in schools adopting CMP perform better on either the ITBS (Iowa Test of Basic Skills) or the BA (Balanced Assessment) than students in schools with traditional curricula?    

(
How much effect does the CMP curriculum have on student achievement?

(
In what ways does the CMP curriculum effect student achievement?

Intended Outcome:  

Students learning from the standards-based curriculum, CMP, would show better quality knowledge than students using traditional curricula.
Description of Subjects:
(Note:  Three studies were discussed in the article, but since the students in each sub-study came from the same population this is being reviewed as 1 study with 3 pieces.)
The research reported resulted from 9 sites across the USA.  Five sites from the Midwest, 2 sites from the West, and 2 sites from the East. At each site, there were 2 CMP classes and 1 non-CMP class.  The non-CMP classes were taught by teachers who volunteered to be part of the study.  At 5 of the sites, only a few teachers were using CMP, so “matched” schools were identified locally.  At the 4 other sites (all rural Midwestern sites) CMP was the only curriculum, so alternative rural locations provided non-CMP comparison data.

	Standards-based Instruction
	Traditional Instruction Matched schools

	CMP (6th Grade) n=338

	non-CMP (6th Grade) n=162

	CMP (7th Grade) n=627
	non-CMP (7th Grade) n=234

	CMP (8th Grade) n=820

	non-CMP (8th Grade) n=275


The researchers first looked at the achievement of all students.  In this study, 6th grade students had studied CMP one year and approximately 75% of the 7th grade students and the 8th grade students had used the CMP curriculum during the preceding school year.  

Additionally the researchers studied 1 school (a small rural Michigan school) in detail to check long-term effects across a 3-year period.  The 6th, 7th, & 8th grade students at this school had used the CMP curriculum for 1-3 years depending on their grade level. 

Finally, the researchers described one subgroup (n = 215) of 7th grade students (from a mix of 5 schools representing urban, inner city urban, suburban and rural) to look closely at proportional reasoning.  The students had studied the CMP materials related to proportional reasoning.  Note: This proportional reasoning study is the “Ben-Chaim study reviewed elsewhere – so will not be discussed further in this report.

All CMP teachers had attended a summer workshop at Michigan State University.  All non-CMP teachers had not been involved in any reform-based professional development experiences.

2.  Describe the strategy/model, program, material, or intervention.

Standards-based curricula are characterized as problem-oriented with a focus on concept development and student discussion prior to written work.  Standards-based curricula, such as CMP, are assumed to provide a broader range of mathematical topics than traditional curricula at that time. 

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

This design most resembles a quasi-experimental pre- and post-test design (closely resembling Campbell & Stanley’s #10.)  The comparison groups (non-CMP) volunteered after being invited to volunteer because they matched the demographics of the CMP groups. Pre-tests were used as covariates to demonstrate change in knowledge.

The “intervention” (i.e., using CMP) lasted at least a full school year. The pre-tests (ITBS followed by BA) were administered in September.  The post-tests (ITBS followed by BA) were administered in the following May.  For the second study cited above, the CMP was implemented across a 3-year period.

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

A standardized, criterion referenced test (ITBS) was used to measure achievement in mathematical technique, most commonly demonstrated with number sense and operation.  

The Balanced Assessment (BA) test measure was “more balanced” including number/operations, patterning/algebra, geometry/measurement, and statistics/probability.  The BA test was consciously developed so it would not be thought of as a CMP test.  Rather, it was meant to measure goals set forth by the NCTM standards.  Moreover, the BA test was specifically designed not to mimic the language or format of the CMP materials.  The BA test requires short answer and extended responses whereas the ITBS used only multiple-choice items.  The BA test was administered in 5 different forms due to its length.  Each form had two, three, or four contexts and 2 – 12 items asking mathematical questions about the context.  

The Michigan Educational Assessment Program (MAEP) is a test administered to students in the school singled out for extensive study.  This test assesses whether or not students meet statewide performance objectives in grades 4 & 7.  The test addresses mental arithmetic, paper-and-pencil computation, and concepts & problem solving (on this last section students could have used a calculator if they wished.) 

The Riverside Testing Company scored the ITBS test, using the company’s national norms.  The BA test was scored by both CMP staff and BA staff.  Any discrepancies in scores were handling through a durable double-scoring technique.  Only after two scorers reached a 90% (or higher) agreement on scores for the same test, was single-rater-scoring used.  

5.  Briefly describe and summarize the results of the study. 

All 1-year gains in BA scores were statistically significant ( = .05) showing better gains in achievement with students using CMP materials.  Effect sizes were positive.  CMP 6th graders started out 0.15 standard deviation units behind the non-CMP 6th graders and finished 0.15 standard deviation units ahead of them. In studying the 7th and 8th grade results, interpretations were more difficult, due to fluctuations in numbers of years students experienced the CMP curriculum.  In both 7th and 8th grades, students started ahead and finished ahead of the non-CMP students.  There was no significant effects found for gender, school district or test form (of the BA.)  When the ITBS was used as a covariate to account for initial differences between groups, significance remained.  According to the BA, students who used CMP materials demonstrated significant achievement.

No 1-year gains in ITBS scores were statistically significant ( = .05) with respect to better gains in neither achievement with CMP materials nor better final achievement with CMP materials. Data suggested no immediate advantage the first year (6th grade).  But, by 8th grade, (after either 1, 2, or 3 years) students who had started out 0.5 standard deviation units behind their 6th grade counterparts finished 0.32 standard deviation units ahead of the non-CMP students now in 8th grade.

The researchers also looked closely at the only school implementing CMP all three years.  The 8th graders at that school would have experienced CMP materials exclusively, whereas some 8th grade students in the larger study may have experienced CMP for only 1 or 2 years.  They compared this 3-year group to all non-CMP 8th grade groups.

On the BA, students in this school scored significantly better ( < .001) on gains in achievement as well as on final post-test score achievement. Students who started out somewhat ahead (approximately .15 standard deviation units) in 6th grade ended up well ahead of those same comparison students by the end of 8th grade.  By the end of their 8th grade year students with 3 years of CMP learning scored 1.46 standard deviation units ahead of the nonCMP group.  

Similar results were found across the three years when achievement was measured with the ITBS.  According to ITBS test score analysis, at the end of their 8th grade year, these same students had gained 4.3 grade equivalency years as opposed to the non-CMP students’ gain of 1.5 years over the same 3-year period.  

Among CMP students, the percent of students scoring in the satisfactory category (of the MAEP) grew from 44% to 78.8% and percent of students scoring in the unsatisfactory category fell from 20.5% to 6.8% by the end of their 8th grade year.  These results are consistently better than in other schools across the state.

6.  Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?

No:  
X

Yes: 

  If yes, briefly describe.

7. Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

Students in the CMP curriculum performed significantly better on the BA which emphasizes problem solving, reasoning, communication and connections among topics.

Students in the standards-based programs performed significantly better on a statewide mathematics test than did students in traditional programs attending matched comparison schools.
If student achievement gains were reported, were they sustained over time?

The researchers also looked closely at the only school implementing CMP all three years.  The 8th graders at that school would have experienced CMP materials exclusively, whereas some 8th grade students in this study may have experienced CMP for only 1 or 2 years.  They compared this 3-year group to all non-CMP 8th grade groups and found gains on BA, ITBS, and MAEP.

4. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  


Yes: 
   X
  If yes, briefly describe.

The theoretical base is given in the discussion of the CMP materials and to understanding the district-wide efforts to move toward standards-type curricula conducted at the school identified as CMP-3 years. 

Summary
The study tested the impact of the Standards-based program Connected Mathematics Program as it was implemented in 9 school sites across the USA and compared those students achievement to students experiencing traditional curricula.  The school sites represented the Midwest (5), the West (2) and the East (2.)  Two sets of analyses were conducted.  First, data from all volunteer schools that implemented the CMP program comprised the experimental group; the Comparison Groups were chosen to match the student demographic population. At the 6th grade level, 338 CMP students and 162 non-CMP students were tested.  At the 7th grade level, 627 CMP students were tested and 234 non-CMP students were tested.  At the 8th grade level, 820 CMP students and 275 non-CMP students were tested.  Non-CMP and CMP teachers volunteered their data.

One major finding was that students in the standards-based program, CMP, made large gains on a broad range of curriculum topics and processes as compared to non-CMP students as measured by the Balanced Assessment (BA).  Difference in favor of the standards-based programs remained consistent across mathematical strands (Number sense, patterns and functions, geometry & measurement and probability/statistics).  CMP students did not show significantly better gains or achievement as measured by the ITBS.  No student subgroup (gender, teacher, school, or test form) effects were found for the BA.  Only the curriculum showed significance.

There was evidence of long-term skills when performance was studied over time in a school that had implemented CMP for all of their middle grade students.  Students who used CMP across 3 years showed significantly better achievement on both the BA and the ITBS tests.  Over the three years, there was a gain of 4.3 grade equivalency years for the CMP students as opposed to a gain of 1.5 grade equivalency years for the non-CMP students. Moreover, CMP students appeared to lose less ground over the summer break.  However, these data were not statistically analyzed for significance.

From a research perspective, there was no fidelity of implementation. The researchers did not document the daily activity in neither the CMP classrooms, nor the non-CMP classrooms.  Moreover, the textbook series used in the non-CMP classrooms is not documented.  The study suffers from serious threats to internal validity.  Nonetheless, the study has opened a door into the thinking of students who use the “standards” curricula and should be taken as preliminary evidence of a program worthy of further discussion.  

The researchers make the point that commitment to the curricula will manifest itself only after sustained use of the materials. The report here is based on pre-publication materials. However, the fact that no gender, teacher or school variables were found to be significant indicates the importance of the role of the curriculum in this study.

Implementation of this program should be fairly straightforward.  The textbooks have gone through field testing and are ready for adoption at the 6-8 levels (Connected Math Project.)  It would seem likely that teachers, principals, parents and curriculum directors would all welcome more information about procedures for and success stories from the classroom about implementing these types of reform curricula.  There needs to be a built-in support for early implementation issues and concerns. For instance, all CMP teachers in this study had attended a summer workshop at Michigan State University, where implementation of the CMP materials was discussed.  

Ratings (scale: 1–5)

Overall Rating:  4
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