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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:  MATH Thematics a Standards-based curriculum for middle grades (6, 7, & 8.)

Research Question:  How do middle school students in schools adopting MATH Thematics perform on national standardized tests when compared to students in schools with traditional curricula?    

Intended Outcome:  Middle school students learning from the standards-based curricula (MATH Thematics) would show better achievement and attitudes than students using traditional curricula.

Description of Subjects:  This chapter is a report of results from three different external studies (1, 2, 3) and one internal study (4) each conducted with the field-test versions of the materials.  Study #1 was conducted by researchers from the University of Missouri-Columbia.  Study 2, conducted by researchers from University of Iowa, was part of a high school study, where three different schools were under investigation.  Study 3 was conducted by a school district in Minnesota.  Each study is described separately.  The internal study (4) was conducted by staff closely related to the MATH Thematics curricula and describes preliminary achievement results associated with the curricula.  However, the original purpose of the data from #4 was to modify the materials, so caution will be exercised in interpretation of the results.

In study 1, 115 MATH Thematics students (6th graders) from a middle-class suburban school served as the “treatment group.”  The school district serves approximately 5,000 students K-12 and is located in a large Mid-western City.  Forty-six (46) non-MATH Thematics students from another school district served as the control group. That school district serves approximately 14,000 students and is located in an upper-middle-class midsized university town.  Students’ scores on their 5th grade mastery and achievement (MMAT) test were used to ensure no pre-experimental differences prior to the treatment, MATH Thematics curriculum.  

Study 2 was a longitudinal study conducted in a rural western school.  Two different groups of 9th grade students at different times (1993 and 1997) were tested with the ITEDS (Iowa Tests of Educational Development).  Students who were in 9th grade in 1993 had not completed the MATH Thematics curriculum, whereas students who were in 9th grade in 1997 had completed the MATH Thematics curriculum for grades 6 - 8.

In Study 3, sixth and eighth grade students at a field-test site for the MATH Thematics curriculum participated.  The site was a middle-class suburban community in Minnesota and had used MATH Thematics at the 7th grade level for 4 years.  The test site was 1 of the 2 middle schools and served the lower SES of the two schools, with 26% receiving free and reduced lunches.  The other middle school used a traditional curriculum.  All students were tested with the ITBS (Iowa Test of Basic Skills) during October of their 6th and 8th grades.  In 6th grade all students used a traditional curriculum; in 7th grade, students at the identified school used the MATH Thematics materials, then were tested in October of their 8th grade year.

One internal study (#4) is also described. 

In Study 4, 250 teachers in 25 states implemented the curriculum and participated in the collection of field-test data.  (Information from these data was first used to modify curriculum materials.) Over 5 years, 720 MATH Thematics 6th grade students in 31 of the 95 sixth-grade classes field testing the materials were randomly selected to provide representative test data for the field-test (treatment) population.  Fifteen (15) classes of non- MATH Thematics students were identified as matching the field-test students.  The matching group (n = 320) was based on student demographic (geographic location, type of area and student ability level.) 7th grade students were also involved in analyses.  Of the 7th-graders, 34% had used the MATH Thematics curriculum for 2 years and 66% had used a different curriculum. Both treatment and control students from 6th and 7th grades took a Criterion Referenced Test (CRT) at the end of each academic year. [The number of seventh graders participating in the study was not given; it appears to be around 1100.   ]

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

MATH Thematics is a Standards-based curriculum for grades 6, 7, & 8. Standards-based curricula are characterized as problem-oriented with a focus on concept development and student discussion prior to written work.  Standards-type curricula are assumed to provide a broader range of mathematical topics than traditional curricula at that time.  Students are expected to actively do mathematics by investigating, discovering, and applying mathematics to new situations.  Students must be able to communicate their ideas effectively through cooperative groups and whole-class discussions.

3. Describe the design of the study.
All four designs resemble the Static Group comparison pre-experimental design. 

Study 1 was a pre-experimental design resembling the Static Group comparison post-test only.

Study 2 resembled a pre-experimental design most closely resembling the Static Group comparison post-test only design.  The difference is that the two groups who were tested were not from the same population of students. One group was 9th graders in 1993 the other group was 9th graders in 1997. 

Study 3 also resembled the same pre-experimental design.  There was no random assignment to groups and they were post-tested only.

Study 4 was a pre-experimental design resembling the Static Group comparison post-test only.

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.)

Study 1: The 6th grade MATH Thematics students were tested with the Stanford Achievement Test (SAT) and the comparison students were tested with the California Achievement Test (CAT.) The SAT measures achievement with number systems, theory and relationships, pre-algebra, probability, patterns and functions, statistics, geometry, measurement, estimation and problem solving strategies. These two tests correlate at the .85 level.  A linear transformation was conducted to make the scores comparable. All students also took the SAT open-ended problem-solving test (MPST).  

Study 2:  Students took the ITEDS.  The ITEDS is a standardized achievement test, designed to cover a range of mathematical topics.

Study 3:  Students took the ITBS, a standardized achievement test, designed to measure a variety of topics, with an emphasis on number and operation.  

Study 4:  These students were tested with a specially-developed test, CRT (Criterion Referenced Test.)  The 6th grade CRT measures 40 learner outcomes and the 7th grade CRT measures 42 outcomes.  The test uses short answer, open-response items and an essay question.  The test was designed by an outside-evaluator and the MATH Thematics project staff.  At the beginning and end of each year, all (Treatment & Control) students also took a 52-item attitude survey to assess their motivation, perceptions of gender differences, problem solving ability, future interest in studying mathematics, interactions with teachers communication with and use of calculators.

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

Study 1: The two groups of 6th grade students were tested at the end of their school year. No significant differences were found between the MATH Thematics and non- MATH Thematics groups for the SAT achievement test or for the SAT open-ended problem solving test (MPST.)  The treatment and control groups differed on 4 subtests (of 6 subtests) of the MPST.  The Problem Solving, Communication, Patterns & Relationships, and Shapes & Space subtests all favored the STEM group.  No differences were found between the other 2 subtests: Number concepts and Reasoning.  Additionally, raters found that, in general, the MATH Thematics students’ answers to the problem solving test were more likely to earn partial credit.

Study 2: In 1993, the 9th grade students (non-MATH Thematics) ranked at the 44th percentile, nationally on the ITEDS.  In 1997, 9th grade students (MATH Thematics students) ranked at the 89th percentile, nationally on the ITEDS.  No other findings are cited.  It should be noted that these two scores are not representing the same students.  That is, they compare 1993 9th graders to 1997 9th graders.

Study 3: After studying with the MATH Thematics curriculum in 7th grade, treatment students took the ITBS test in October of their 8th grade year while non-MATH Thematics students had studied with a traditional curriculum also took the ITBS in October of their 8th grade year.  The treatment students scored 12% higher in mathematics than the non- MATH Thematics students in the other school.  The same group of students also scored 18% higher in reading.  This may suggest that the students are higher achievers in general, it may also suggest that the students learn more about reading when using the MATH Thematics materials.  More 8th grade students using the MATH Thematics materials scored in the 51st to 75th percentile and more also scored in the 76th to 99th percentile.  And, fewer MATH Thematics students scored in the lower percentile groups.

Study 4:  Criteria for judging mastery test results indicated relatively low levels of mastery and a large number of missing data. Bonferonni was used to statistically correct for this situation and reduced the level of significance. Before the correction, significant differences ( = .05) were found on 24 of the 40 objectives on the 6th grade CRT, 18 favoring the MATH Thematics students and 6 favoring the control students.  After the correction, 11 of the 40 CRT objectives (for 6th graders) were found to be significantly different. All 11 favored the MATH Thematics students.  After the correction, 14 of the 42 CRT objectives (for 7th graders) favored the MATH Thematics students and 1 of the 42 CRT objectives favored the control students.

In Study 4, attitudes of 1061 6th grade students were also studied.  Statistically significant shifts were found in 25% of the items.  There were notably more positive results with respect to problem solving, interest in math, and perception of the importance of mathematics.  Additionally, the MATH Thematics students appeared to close a gender gap noted on the pretest.

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.

The researchers did not describe teachers’ implementation of the MATH Thematics materials in these particular studies nor the “traditional” curriculum.  However, they did describe, generally, the guidance provided to field-site teaches (at their requests.)

7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

In Study 1, MATH Thematics students differed on 4 subtests of the MPST.

In Study 2, students who studied with the MATH Thematics curriculum ranked at the 89th percentile of the ITEDS whereas four years earlier, the district’s 9th grades had ranked on the 44th percentile. 

In Study 3, MATH Thematics students scored 12% higher in mathematics than the non- MATH Thematics students in the other school on the ITBS in October of their 8th grade year. 

In Study 4, students 11 of 40 CRT objectives (for 6th graders) were significantly different, and all favored the MATH Thematics students.  For 7th graders, 14 of the 42 CRT objectives favored the MATH Thematics students and 1 of the 42 CRT objectives favored the control students.

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

In Study #3, 8th grade students were tested in October following completion of the MATH Thematics materials in the spring of their previous academic year (7th grade.)  However, all of these data should be carefully considered.  The researchers particularly drew attention to the fact that data from Study #3 were not independently verified.  They were a school’s self-reported data.

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 limited to a considerable discussion and description of the MATH Thematics materials.  The paper describes four separate research efforts, one of which was sustained over a 5-year period.  

Summary
The paper describes four different studies, three of which were external and one that was internal. The studies were designed to test the impact of the middle grades standards-type program MATH Thematics as compared to traditional curricula also being implemented. But all four studies resembled a pre-experimental design (Static Group Comparison.)  

In three of the studies (#2, #3, #4), findings related to student achievement favored students in the MATH Thematics curriculum. In the other study (#1), the findings favored neither group of students.  In the studies where subgroups were considered, there was some evidence that the MATH Thematics curriculum supported language development and attitude improvement.  Attitudes of students in one of the studies (#4) were studied through a pre- post- test design.  Statistically-significant shifts were found in approximately one fourth of the tested items, indicating a strong level of measurable impact of the MATH Thematics curriculum after only 1 year.  See question 5 of the extended review for a more complete summary.

From a research perspective, these results are correctly indicated as pre-experimental.  The materials were all field-test materials, indicating that now-published materials would be slightly different (revised.)  All findings should be viewed cautiously and more research is needed. Nonetheless, the study has opened a door into the thinking of students who use the “standards-based” curricula and should be taken as preliminary evidence of an educationally, important program.  
Implementation of this program should be fairly straightforward.  The MATH Thematics textbooks have gone through field testing and are ready for adoption at the 6-8 levels.  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.  The authors recognized the need for built-in support for early implementation issues and concerns.  They have included “checkpoint” questions to help teachers ask questions that would assess students’ conceptual understandings about the information to be presented.  
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