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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: Core-Plus Mathematics Project (CPMP)

Research Question: To compare the mathematical achievement of students experiencing the CPMP curriculum with that of matched students studying more traditional high school mathematics curricula.

Description of Subjects:  Each of the first three CPMP courses was field-tested in 36 high schools in 11 states; Course 4 was field tested in 28 schools.  A broad cross-section of students from urban, suburban, and rural communities with ethnic and cultural diversity was represented.  Matched subgroups from these schools that were able to administer the pre and post assessments were used in the evaluations.  The experimental groups consisted of students in CPMP classrooms and the comparison groups consisted of students in the same schools who were enrolled in more traditional mathematics courses.  Usually the CPMP classroom was composed of a diverse student population with respect to both achievement and interest: accelerated students were probably underrepresented in the CPMP sample.

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

The CPMP curricula consist of a single core sequence for both college-bound and employment-bound students during the first three years of high school that embody the content, processes, and teaching principles recommended by the NCTM standards.  Rather than starting with the curricula found in traditional textbooks, a zero-based process was used, that is, a topic was only included if it could stand on its own merit.  Content to be included in each course was analyzed by discussing the question "If this is the last mathematics students will have the opportunity to learn, is the most important mathematics included." The CPMP curricula for each year were developed along the interwoven strands of algebra and functions, geometry and trigonometry, statistics and probability, and discrete mathematics.  Rather than presenting mathematics as a collection of disjoint units, building connections among topics was a priority.  Each strand was developed in focused units connected by common topics such as symmetry, functions, matrices, and data analysis and curve fitting.  Strands were also connected by thinking mathematically such as visual thinking, recursive thinking, searching for and explaining patterns, making and checking conjectures, reasoning with multiple representations, inventing mathematics, and providing arguments and proofs.  Fundamental themes of data, representation, shape, and change also provided connections across strands.  

Curriculum development principles involved in the design of CPMP included 1) mathematics as an active science of patterns, 2) problems provide a context for developing student understanding of mathematics, 3) exploration and experimentation necessarily precede and complement theory, and 4) graphics calculators and other technology as tools for developing mathematical understanding and for solving authentic problems.  Pedagogical principles included the importance of students' sense making of mathematics and real-life contexts.   The instructional materials were designed to reflect the importance of collaborative learning, social interaction, and communication.
3. Describe the design of the study. 

Groups were matched, but not randomly assigned, using ITED pretest data. In each school where CPMP was being implemented, traditionally taught classes were identified and those teachers were invited to be part of the comparison group. The Iowa Test of Educational Development- Ability to Do Quantitative Thinking (ITED-Q) served as a pretest for matching experimental and comparison groups and alternative forms of ITED-Q were used as posttests.

As there is a range of traditional high school course choices, Course 1 CPMP students were matched to three different Comparison groups: Pre-Algebra, Algebra, and Accelerated Geometry.  Course 2 CPMP students were matched to three different Comparison groups: Algebra, Geometry, and Accelerated Advanced Algebra.    

4. What instruments were used to collect data and what metric(s) were used to report results?

Two main instruments were used in the Course 1 and 2 comparative studies: the mathematics subtest of the ITED-Q and a project-developed, open-ended posttest for each of the two CPMP courses.  Only Part 1 of the CPMP posttest was used for comparison purposes since Part 1 was designed to be a test of content that both the CPMP and comparison students would have had an opportunity to learn.  In order to minimize prejudicial treatment in the scoring of the project developed test, graduate and undergraduate students were trained in the use of 5-point rubric and were unaware to which treatment the tests corresponded.  Inter-scorer agreement was 90% or higher.  Pretest and posttest comparisons for Course 1 involved 1050 students. Complete data from the Course 1 and 2 studies included 186 students in the Comparison Group and 287 in the CPMP group.  To report results T-statistics were used to compare means with a p value < .001.  All 1,457 CPMP field-test students with complete data were also compared to national norm groups.  Additional comparisons included NAEP-based, performance on college entrance exams (ACT and SAT), performance on college mathematics placement test, and performance in college mathematics courses.

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

The CPMP curriculum appears to have a positive effect on quantitative thinking as measured by the ITED-Q with the greatest effect occurring in the first year of CPMP use.  For students with complete testing data over all three courses, this positive difference is maintained.  With respect to the project-developed posttest, results showed that all CPMP Groups performed significantly better on solving mathematical tasks set in context than the comparison groups. The Comparison Groups performed significantly better with paper-and-pencil procedures at the end of Course 1 but the results were not significant for the Course 2 results.  

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:  


Yes: 
   X
  If yes, briefly describe.

At least one CPMP teacher from each implementation school attended a 2-week workshop during the summer prior to teaching a CPMP course.  Teachers commonly reported having finished 5 or 6 of the seven units in Course 1.  Survey data documented the amount of small group work and calculator use. (CPMP teachers reported using group work 48.9% (mean) of the time and 80% reported that calculators were available 100% of the time; 80% of the comparison teachers did not use group work or less than once a week and 74% reported using calculators more than once a week.) 

7.  Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

For the Course 1 results the mean scores for the CPMP students as compared to the Pre-Algebra Comparison Group were significantly higher on the ITED-Q posttest, Interpreting Information Subtest and the Solving Problems Subtest.  Also for Course 1 the mean scores for the CPMP students as compared to the Algebra Comparison Group were significantly higher on the ITED-Q posttest and the Interpreting Information Subtest.

Two year trends across Course 1 and 2: Originally, the comparison students were at the 59th percentile on the ITED-Q Pretest as compared to the 46th percentile for CPMP students.   On the Course 1 posttest the CPMP students grew 10 percentile points as compared to a 2-point increase for the control group. This increase was maintained by both groups on the Course 2 posttest.

Results from a 25-item, NAEP-based test for CPMP Course 3 students indicated that they had higher scores than the national average in all of five content categories and all of three process categories tested.  The CPMP students' strengths included conceptual understanding and problem solving in realistic contexts, but somewhat lesser success with paper-and-pencil procedures and memorization tasks.  

If student achievement gains were reported, were they sustained over time?  

Yes

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

No:  
X

Yes: 

  If yes, briefly describe.

Summary

The Core Plus Mathematics Project is a curriculum for three sequential years of heterogeneous mathematics with a fourth year for college-bound students.  The CPMP curriculum seems to be particularly effective in developing students' conceptual understanding, quantitative thinking, and ability to solve contextualized problems.  There is evidence that they are at least as well prepared for the SAT and the ACT college entrance examinations as similar students in more traditional curricula. CPMP students are stronger than comparison students in more traditional curricula in conceptual understanding, interpretation of algebraic representations and calculations, and problem solving in realistic contexts, but somewhat weaker in out-of-context, paper and pencil symbolic manipulation.

A strength of the studies reported in this article is the variety of measures used to evaluate the treatment: ITED-Q, project designed assessments, NAEP-based comparisons, performance on college entrance exams including comparative studies where students were randomly assigned to CPMP courses or to the traditional sequence, performance on a college placement test, and performance in college mathematics courses.  One limitation to the study is that the teachers of the treatment groups appeared to be volunteers.  The comparative studies cited in this article do not consider important changes made in the curricula following field-testing.  More current research is needed on the revised version of CPMP.

Ratings (scale: 1–5)

Overall Rating:  4
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