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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?
Strategy/Model Name/Title:
 

SIMMS Integrated Mathematics 

(high school mathematics curriculum for grades 9-12, published commercially as MCTM/SIMMS Integrated Mathematics: A Modeling Approach Using Technology, Levels 1-6
Research Question:

Do SIMMS students perform better than non-SIMMS students on the PSAT and a project-created test of open-ended questions? This question is studied in five separate studies.

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

· High school students in intact classes in five studies, four in Montana and one in El Paso

· Montana Level 1 study – 171 SIMMS students in 10 classrooms, 105 non-SIMMS students in 5 classrooms, non-SIMMS students in Algebra, Math 1 (non-SIMMS integrated program), or Pre-algebra.

· Montana Level 2 study – 163 SIMMS students in 10 classrooms, 117 non-SIMMS students in 6 classrooms, non-SIMMS students in Geometry (50%), Algebra 1 (25%), and Math 2 (25%).

· Montana Level 4 study – 127 SIMMS students in 8 classrooms, 48 non-SIMMS students in 4 classrooms, non-SIMMS students in the 3rd year of a college-prep program

· Montana Level 6 study – 88 SIMMS students in 7 classrooms, 80 non-SIMMS students in 6 classrooms, non-SIMMS students in the 4th year of a college-prep program

· El Paso Level 1 study – 60 SIMMS students in 3 high schools, 65 non-SIMMS students in 3 high schools, at least 84% Hispanic

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

· complete math program for grades 9-12

· integrated and interdisciplinary

· problem centered and applications based

· technology based

· sensitive to multiple perspectives and the negative effects of bias and stereotyping

· multimodal to accommodate multiple learning styles

· mathematical modeling is the basic thread of the curriculum, to knit together mathematics and other subjects

· students organize, relate, interpret, justify, evaluate, summarize, communicate

· students explore topics and make inquiries about both real-world and mathematical contexts; confront complex issues in mathematizing a real-world problem and in interpreting and communicating its solutions, reflect on their own performance

· 6 levels, each consisting of one year of work – levels 1 and 2 provide basic mathematical literacy, levels 3 and 5 are for students with nonmathematical or nonscientific aspirations, levels 4 and 6 prepare students to complete a postsecondary mathematics curriculum.

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

· Type 3 studies – Static Group Comparison

· Intact high school classes, one group of classes using SIMMS and the other group using non-SIMSS

· Two posttests administered in the Spring – PSAT and project-constructed open-ended questions called End-of-Year Tasks (EOYT)

· Four studies in Montana – 1 each for Levels 1, 2, 4, and 6; 1993-97

· One study in El Paso – Level 1; 1997-98

· In the El-Paso study, researchers used the Texas Assessment of Academic Skills (TASS) as a baseline measure, which suggested that the SIMMS and non-SIMMS students were of comparable abilities at the start of the study.

· Montana Level 1 – 171 SIMMS students in 10 classrooms, 105 non-SIMMS students in 5 classrooms, non-SIMMS students in Algebra, Math 1 (non-SIMMS integrated program), or Pre-algebra

· Montana Level 2 – 163 SIMMS students in 10 classrooms, 117 non-SIMMS students in 6 classrooms, non-SIMMS students in Geometry (50%), Algebra 1 (25%), and Math 2 (25%)

· Montana Level 4 – 127 SIMMS students in 8 classrooms, 48 non-SIMMS students in 4 classrooms, non-SIMMS students in the 3rd year of a college-prep program

· Montana Level 6 – 88 SIMMS students in 7 classrooms, 80 non-SIMMS students in 6 classrooms, non-SIMMS students in the 4th year of a college-prep program

· El Paso Level 1 – 60 SIMMS students in 3 high schools, 65 non-SIMMS students in 3 high schools, at least 84% Hispanic

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.)

· Math portion of the Preliminary Scholastic Aptitude Test (PSAT-M)
· Project-constructed open-ended questions called End-of-Year Tasks (EOYT)
· Consistent with the test developers guidelines, calculators were not allowed on the PSAT tests used for Levels 1, 2, and 4 in Montana; calculators were allowed on the tests for Level 6 in Montana and Level 1 in El Paso.
· The mean score on the PSAT for each class was computed. The mean of the class means for all classes in each group was the dependent variable. For Levels 1, 2, and 6 a t-test on the differences in means was used. For Level 4, due to lack of sufficient number of comparison classes, two classes (experimental and control) at each of two schools were compared using an F-test with a 2 x 2 analysis of variance. The significance level for all tests was 0.05. 
· The EOYT scoring was conducted by trained scorers and the reliability of scoring was checked by using other trained scorers. The EOYT used a free-response format. 
· In the Montana studies, each year a common question was asked of all students. Additionally, each student responded to two rotated questions chosen from a pool of nine. Responses were scored using a modified rubric from the California State Department of Education developed during a pre-pilot test. Mean scores were calculated for each item in each class. Then the mean scores of the SIMMS classes and comparison classes were compared using a t-test.
· In the El-Paso study, students tool a 3-item EOYT. All students worked on the same two problems, and approximately 1/3 of the students worked on one of three other problems. Items were scored using the same rubric as in Montana. Mean scores were computed for each item over all students in each of the two groups, SIMMS and non-SIMMS. An independent sample t-test was used to analyze differences in mean scores between the two groups for each of the five problems.
5. Briefly describe and summarize the results of the study. 

Montana Results:

· For all levels on the PSAT, there were no significant differences in the performance of the two groups.

· For Level 1 on the EOYT, SIMMS students scored significantly higher than non-SIMMS students on the common item. On the nine rotated items, SIMMS students scored significantly higher on five items, and there was no statistically significant difference on the other four items.

· For levels 2, 4, and 6 on the EOYT, there was no significant difference on any of the common items. There was a statistically significant difference on only 1 of the 27 rotated items.

El-Paso Results:

· No significant difference between the two groups on the PSAT at the 0.05 level.

· No significant difference between the two groups on any of the items on the EOYT.

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?

Montana studies – No 

El-Paso study – Yes; direct classroom observation, interviews, and discussion during bi-monthly inservice days and follow-up summer workshops           

7. Were gains in student achievement reported?  If student achievement gains were reported, were they sustained over time?
No significant gains on the PSAT were reported. No significant gains on the project-constructed EOYT were reported in the El-Paso study. In Montana, significant gains were reported for Level 1, but not for Levels 2, 4, and 6. 

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

The El-Paso study was a partial replication of the Level 1 Montana study.

Summary:

Rating
          Design (scale: 1-5) 3           Educational Importance (scale: 1-5)    4
The program studied is SIMMS Integrated Mathematics, a high school mathematics curriculum for grades 9-12, published commercially as Integrated Mathematics: A Modeling Approach Using Technology, Levels 1-6. Each of the 6 levels consists of one year of work – levels 1 and 2 provide basic mathematical literacy, levels 3 and 5 are for students with nonmathematical or nonscientific aspirations, levels 4 and 6 prepare students to complete a postsecondary mathematics curriculum. This curriculum is problem centered, integrated, and technology based. Students are engaged in mathematical modeling, they explore topics and make inquiries about both real-world and mathematical contexts. 

Performance of SIMMS students in Levels 1, 2, 4, and 6 was compared with that of students in non-SIMMS programs on the PSAT and on a project-constructed end-of-year test of free-response tasks (EYOT). Comparison was made between intact classes on these two posttests. No significant differences were found between SIMMS and non-SIMMS students on the PSAT or on the EOYT for Levels 2, 4, 6. In one of the two Level 1 studies, significant differences favoring the SIMMS students were found.

Limitations and Issues:

Baseline data in the El-Paso study indicated that the two groups were similar, but the groups were not matched. No specific baseline data were gathered for the Montana studies. The comparison groups were not randomly assigned. This is rarely possible in educational studies. Without random assignment, the studies cannot absolutely attribute any findings to the curriculum because other variables such as teacher differences, motivation of students, and other mathematical experiences not tested could not be strictly controlled. Any positive findings for the SIMMS curriculum do increase the likelihood that the curriculum had a positive effect. 
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