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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:  Interactive Mathematics Program (IMP) (4-year high school mathematics curriculum)
Research Question:  

Study 1

Does enrollment in IMP courses increase the percentages of students who take college-qualifying high school mathematics courses?

Study 2

Does enrollment in IMP courses have an impact on student achievement?

Studies 3-6

Do IMP students achieve at a higher level on statistics, problem solving, and quantitative reasoning than students in traditional college-prep mathematics? 

Description of subjects:

Study 1

· 1121 student high school transcripts were studied

· from 3 California high schools at which students had the opportunity to complete three years of IMP – Brooks, Hill, and Valley (all pseudonyms)

· Brooks – middle-sized community, 2075 students, <20% AFDC, 20%-35% ESL, 63% white, 28% Hispanic, 4% Black

· Hill – metro area, 2000 students, 45% White, 30% Black, 12% Asian, 7% Hispanic, 5% interracial

· Valley – city of 700,000, 1600 students, nearly half dropped out or transferred before completing 4 years, 37% Hispanic, 33% Chinese, 11% other non-White, 11% Filipino, 6% Black, 2% White.

· Across all three high schools – 53% female, 42% White, 20% Hispanic, 16% Black, 16% Asian, Filipino, or Pacific Islanders, 5% “other”, 0.5% American Indian

· During the 4 years from 1989-1993, 27% of the 1993 class at the three high schools took at least some IMP classes.

Study 2

· High-scoring students from Hill High School (see above)

· Students scoring in the 76th percentile or higher, using national norms, on the Grade 7 CTBS Mathematics test

· 58 IMP students, 58 traditional students

· Both groups similar demographically and on Grade 7 scores

Study 3

· Grade 9: 55 students in a traditional program (Algebra 1) and 60 IMP students

· Grade 10: 97 students in a traditional program (Geometry) and 87 IMP students

· Grade 11: 31 students in a traditional program (Algebra 2) and 31 IMP students

Study 4

· Grade 9: 63 students in a traditional program (Algebra 1) and 73 IMP students

· Grade 10: 77 students in a traditional program (Geometry) and 97 IMP students 

Study 5

· Grade 9: 35 students in a traditional program (Algebra 1) and 27 IMP students

· Grade 10: 45 students in a traditional program (Geometry) and 35 IMP students

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

· 4-year college preparatory sequence of courses designed for grades 9-12

· Integrated, problem-based

· Organized into 5- to 8-week units that focus on a central problem or theme

· Incorporates technology instruction and applications throughout the program

· Integrates algebra, geometry, and trigonometry with probability, statistics, discrete mathematics, and matrix algebra

· Designed to be aligned with the core curriculum recommendation and embody the vision of the 1989 NCTM Standards
· Designed to prepare students for both continued study of mathematics in college and for the world of work

· Students solve both routine and non-routine problems, use graphing calculators, and are encouraged to work cooperatively

· Students learn to experiment, investigate, ask questions, make and test conjectures, reflect, and accurately communicate their ideas and conclusions

· Students are assigned Problems of the Week (POWs) to work on for as many as 5 or more days

· Students are encouraged to become independent learners as a result of using multiple sources of information, including their teachers, the textbook, classmates, and other resources

3.  Describe the design of the study.

Study 1

· Not random assignment, each school had its own criteria for assigning students to IMP

· Type 3 – Static Group Comparison

· Examined student transcripts

Study 2

· Not random assignment

· Type 3 – Static Group Comparison

· Matched groups

· Examined student transcripts

Study 3

· Grade 9 tested in one high school with matched comparison groups, not random assignment, tested on statistics, test consisted of all statistics items released from SIMS modified from the multiple choice format to open-response form

· Grade 10 tested in a different high school with matched comparison groups, not random assignment, tested on problem solving, test consisted of two performance assessment activities prepared for the Wisconsin Student Assessment System, both items are multi-step problems, one involving probability and one involving combinatorics

· Grade 11 tested in another different high school with matched comparison groups, not random assignment, tested on quantitative reasoning, test consisted of 10 multiple-choice items from a practice version of a quantitative reasoning test (QRT) developed by a prestigious university for its first-year students, items focused mainly on data interpretation

Study 4 (replication of Study 3)

· Grade 9 tested in two high schools with matched comparison groups, not random assignment, tested on statistics, not random assignment, test consisted of all statistics items released from SIMS modified from the multiple choice format to open-response form

· Grade 10 tested in the same two high schools with matched comparison groups, not random assignment, tested on problem solving, test consisted of two performance assessment activities prepared for the Wisconsin Student Assessment System, both items are multi-step problems, one involving probability and one involving combinatorics

Study 5 (replication, but with “enhanced" traditional)

· Grade 9 tested in one high school with matched comparison groups, not random assignment, tested on statistics, test consisted of all statistics items released from SIMS modified from the multiple choice format to open-response form, the curriculum for the traditional group was “enhanced” with addition of a unit on statistics

· Grade 10 tested in the same two high schools with matched comparison groups, not random assignment, tested on problem solving, test consisted of two performance assessment activities prepared for the Wisconsin Student Assessment System, both items are multi-step problems, one involving probability and one involving combinatorics, the curriculum for the traditional group was “enhanced” with addition of a unit on problem solving (including some work on combinatorics)

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

Studies 1 and 2

· Student transcripts

· Numbers of students (Study 1) or means (Study 2) were computed and compared.

Studies 3, 4, and 5

· Grade 9 tested on statistics, test consisted of all statistics items released from SIMS modified from the multiple choice format to open-response form

· Grade 10 tested on problem solving, test consisted of two performance assessment activities prepared for the Wisconsin Student Assessment System, both items are multi-step problems, one involving probability and one involving combinatorics

· Grade 11 tested on quantitative reasoning, test consisted of 10 multiple-choice items from a practice version of a quantitative reasoning test (QRT) developed by a prestigious university for its first-year students, items focused mainly on data interpretation

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

Study 1

· The total number of IMP students taking more than 3 years of college-qualifying math courses was significantly higher than the number of students in traditional college prep courses (p < 0.01).

· There was no statistically significant difference between IMP and traditional students in the numbers taking 3 years of college-qualifying math or the numbers taking at least one semester of Precalculus or Calculus.

· In all ethnic groups and for females, a greater percentage of IMP students than those who took the traditional sequence took more than 3 years of college-qualifying math, but these results were not statistically significant.

Study 2

· No significant difference between the IMP and traditional group means on the SAT Math test

· There was a significant difference favoring the IMP students in both math GPA and overall GPA (p < 0.01)

Study 3

· At Grade 9 using a statistics test, the mean score of IMP students was significantly higher than the mean score of students in traditional Algebra 1, p < 0.01, using an analysis of covariance with Grade 8 mathematics national percentiles as covariate

· At Grade 10 using a problem solving test, the mean score of IMP students was significantly higher than the mean score of students in traditional Geometry, p < 0.01, using an analysis of covariance with Grade 8 mathematics national percentiles as covariate

· At Grade 11 using a test of quantitative reasoning, the mean score of IMP students was significantly higher than the mean score of students in traditional Algebra 2, p < 0.01, using a large-sample matched-group Wilcoxin test analysis

Study 4 (replication of Study 3)

· At Grade 9 using a statistics test, the mean score of IMP students was significantly higher than the mean score of students in traditional Algebra 1, p < 0.01, using an analysis of covariance with Grade 8 mathematics national percentiles as covariate

· At Grade 10 using a problem solving test, the mean score of IMP students was significantly higher than the mean score of students in traditional Geometry, p < 0.01, using an analysis of covariance with Grade 8 mathematics national percentiles as covariate

Study 5 (replication with “enhanced traditional”)

· At Grade 9 using a statistics test, the mean score of IMP students was significantly lower than the mean score of students in a traditional Algebra 1 course enhanced with a unit on statistics, p < 0.01, using an analysis of covariance with Grade 8 mathematics national percentiles as covariate

· At Grade 10 using a problem solving test, there was no difference between the mean score of IMP students and students in a traditional Geometry course enhanced with a unit on problem solving

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?  If student achievement gains were reported, were they sustained over time?
No:  


Yes: 
   X
  If yes, briefly describe.

No data on whether sustained over time.

Gains in student achievement were reported on tests of statistics, problem solving, and quantitative reasoning. No data were gathered on whether these gains were sustained over time.

8. 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.

Studies 4 and 5 were replications of Study 3.
Summary

Take More Math:

· In a study of 1,172 student transcripts from the Class of 1993 at 3 California high schools, the total number of IMP students taking more than 3 years of college-qualifying math courses was significantly higher than the number of students in traditional college prep courses (p < 0.01). There were no significant differences for taking 3 years of college-qualifying math courses or taking calculus.

SAT Scores (and GPA): 

· In a study of high-scoring students at one high school, there was no significant difference between the IMP and traditional group means on the SAT Math test, whereas there was a significant difference favoring the IMP students in both math GPA and overall GPA (p < 0.01).

Statistics:

· In a study of Grade 9 IMP students versus Algebra 1 students, and a replication study, using a statistics test, the mean score of IMP students was significantly higher than the mean score of students in traditional Algebra 1 (p < 0.01).

· In a study of Grade 9 IMP students versus students in Algebra 1 enhanced with a unit of statistics, the mean score of IMP students was significantly lower than the mean score of students in the traditional Algebra 1 course enhanced with a unit on statistics (p < 0.01).

Problem Solving:

· In a study of Grade 10 IMP students versus Geometry students, and a replication study, using a problem solving test, the mean score of IMP students was significantly higher than the mean score of students in traditional Geometry (p < 0.01).

· In a study of Grade 10 IMP students versus students in a Geometry course enhanced with a unit on problem solving, there was no difference between the mean score of IMP students and students in the traditional Geometry course enhanced with a unit on problem solving

Quantitative Reasoning:

· In a study of Grade 11 IMP students versus Algebra 2 students using a test of quantitative reasoning, the mean score of IMP students was significantly higher than the mean score of students in traditional Algebra 2 (p < 0.01)

Limitations and Issues

Baseline data were gathered as possible, and the data indicated that the comparison groups were similar. The groups were not matched in Study 1; the comparison groups were matched in Studies 2, 3, 4, and 5. 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 IMP curriculum do increase the likelihood that the curriculum had a positive effect.

Ratings (scale: 1–5)

Overall Rating:  3
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