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1.
What is the name or title of the instructional strategy, program, material, or intervention?  What was the research question?  Who were the subjects?
Strategy/Program Name/Title: A static group comparative study of the Core-Plus Mathematics Project (CPMP) curriculum and a conventional curriculum in the teaching of algebra.
 

Research Question(s): Is the CPMP curriculum more effective than a conventional curriculum in developing student understanding, skill, and problem-solving ability in algebra?

Description of subjects:  (Include number of participants, age, SES, etc.)

Students in their third year of high school mathematics at six U.S. schools participated in the study. Two of the sites were in the Southeast, two in the Midwest, one in the South and one in the Northwest. There were two CPMP teachers and one, two, or three control teachers at each site. The number of students ranged from 90 -180 per site with a maximum of 593 students tested at the conclusion of the study.

2.
Describe the treatment (strategy, program, material, or intervention). 

· **Short Summary:

(Provide a brief, succinct, yet informative description of the treatment. This will go into a summary table.)

The Core-Plus Mathematics Project (CPMP) is a four-year integrated high school mathematics curriculum. Major concepts are developed through investigating concepts in the context of applied problems and mathematical modeling. In particular, algebraic concepts are developed using graphic, numeric, and symbolic representations. Graphing calculators are integral, promoting connections among the forms of representation, encouraging new methods of problem solving, and decreasing the need for symbolic manipulation procedures. Since this study was carried out in 1997 the curriculum has been revised (in 2003 and in press) to enhance the in-context approach and also include more work with procedural algebraic skills.
· Key characteristics: Multiple representations, conceptual understanding, reasoning skills, modeling, connection to different content strands

· **Math strand (NCTM Content Standard): Algebra and Functions

**Math topics/areas addressed: Three areas of algebraic reasoning and understanding were assessed. The first area was the context-free symbol manipulation needed to transform algebraic expressions, solve equations and solve systems of equations. The second area involved contextualized problem solving and the third area assessed was collaborative work on open-ended contextual problems.

· **Grade level(s): 11th Grade
· Subgroups of students addressed: None 
· Technology required: All students had access to scientific or graphing calculators.
Implementation considerations (e.g., Cost? Extensive staff development, etc.?): 
· Other relevant descriptive information:

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

This study used a static group comparison design and a convenience sample. The third year students in thirty-six high schools that are field-test sites for CPMP were invited to participate. Criteria used in selecting the six sites were: (1) implementation of the CPMP curriculum was close to recommendations (heterogeneous grouping, cooperative learning, covering the intended curriculum, use of technology), (2) classes within the school or nearby that used a traditional curricula were of comparable ability, and (3) willingness to devote two class periods to testing. To establish comparability of the experimental group (CPMP) and the control group, standardized test scores from eighth grade were obtained for most students at four sites. At one of these sites, the test scores indicated the students were comparable, at the other three sites blocking techniques were used to compare students in the experimental group with students of comparable ability in the control group. At the fifth site, students had been randomly assigned to the CPMP curriculum or the traditional curriculum when they entered 9th grade. The final site would not release test scores, but researchers “received repeated assurances” the groups were comparable. All data were collected in April and May,1997 by project staff during two 50 minutes class periods at each site.
4. What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results?

Data was collected from students and teachers who participated in the study.

Student achievement on (1) context-free algebraic symbol manipulation, (2) contextualized problem solving and (3) collaborative work on open-ended contextual problems were measured. To collect data on symbol manipulation, researchers used 2 parallel assessments with questions adapted from released ACT examinations and items that commonly appear on college placement tests. For the area of contextualized problem solving, four parallel problems were developed, each with five to seven questions about the problem. Some of these problems were based on items from the American Mathematical Association of Two-Year Colleges (Cohen, 1995), items by (Cordon, Gordon, Fusaro, Siefel, and Tucker (1995), and some problems were written by the research team.  Four parallel problems were written by the research team for assessing collaborative work on open-ended problems. Rubrics were developed and validated for scoring student work by someone outside the project. Because of the large amount of data collected, the t-test was used to compare the experimental and control groups on the main effects: (1) algebraic problem solving ability (a) in a realistic context, (b) problem solving when using a graphing calculator; and (2) skills in manipulation of symbolic expressions (a) free of an application context and (b) without the use of a graphing calculator.

Interview protocols were developed to gain information from the teachers of the experimental and control groups about curriculum coverage, instructional practices, uses of technology, assessment practices, and their attitude toward the CPMP curriculum. A qualitative summary of this data was reported.

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

On questions that assessed symbol manipulation (testing equivalence of expressions, solving equations and inequalities), the control group outperformed the experimental group on 28 of 30 items with a significant difference in the mean score on 15 of those 28 items. Each of the four forms of the test had four “super problems” (with multiple parts) that involved applying algebraic concepts to solving contextual problems (translating problems into symbolic equations, solving the equations, and interpreting the results). The experimental group significantly outperformed the control group on 15 of those 16 problems. The third part of the assessment contained complex modeling tasks and the experimental group significantly outperformed the control group on two of the three parts, with essentially the same scores on the third part. The article contains extensive analysis of many subcategories as well as comparisons between sites.

In the analysis of the qualitative data gathered from the interviews with teachers, the findings indicated that among teachers of the experimental groups (1) classes at five of the six sites had completed the algebra units in the three years of CPMP instruction, (2) graphing calculators were available to students for all in class work and many students were able to take the calculators home, and (3) teachers frequently used collaborative small-group activities, but most were still adapting to that style of teaching. Among the control teachers there was (1) great variability with respect to the curriculum and type of instruction their students had received in their three years of high school mathematics, (2) most teachers used traditional textbooks, although three of them used textbooks with an applied approach, and (3) some teachers reported limited use of graphing calculators and collaborative small-group work

6.
Did the study include an evaluation of how the intervention was implemented?  

No:

Yes: X

If yes, briefly describe: The qualitative summary from the

 interviews with the teachers in both groups is summarized above.

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No:         X    
Yes:            
 If yes, briefly describe.
7.
Were gains in student achievement reported?  
No:

Yes:  X

If student achievement gains were reported, were they sustained over time?
No:                
Yes:             
 If yes, briefly describe.
Not studied:  X

8.
Replication:  

Did the study cite previous tests of this treatment?  

No: X        
Yes:

Is this study a replication of an earlier study?

No:         X   
Yes:              
If yes, briefly describe.
9.
**Numerical Rating of Quality of Research Design (scale: 1-5): 3

10.  **Brief summary of the study: 

This is a very brief summary that will be posted on the Web. The summary consists of a brief statement of 3 points: (a) what was studied, (b) who was studied, (c) what did they find. If necessary and important, an optional fourth category can be included: (d) limitations.

This study compared the algebraic skills and problem solving abilities of almost 600 third year high school students who had used two different types of curricula. The experimental group used the Core-Plus Mathematics Project curriculum (emphasis on applying algebraic concepts) and the control group used a traditional curricula (emphasis on symbolic manipulation). Results indicate that students in the experimental group outperformed students in the control group on items that involved applying algebraic concepts to solving contextual problems. On items that assessed symbol manipulation, the control group outperformed the experimental group.
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