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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:  Curriculum: EveryDay Math from UCSMP (University of Chicago School Mathematics Program)

Research Question:  How does the geometric knowledge of students who have completed 5 years of the EveryDay Math curriculum compare to students in a traditional curriculum?

Intended Outcome:  Students experiencing the EveryDay Math curriculum (for 5-6 years) would have stronger geometric knowledge (as measured by a test of their van Hiele level) than students in a traditional curriculum for the same duration.  

Description of Subjects:  
Six classes of heterogeneously grouped and ethnically diverse 6th grade students (n=109) and four classes of heterogeneously grouped and ethnically diverse 5th grade students (n=76).  All classes within a grade level were from different school districts.  Rural, suburban, and urban districts were represented at all levels.

Ten comparison classes were also selected (6 at the 6th grade level (n = 137) and 4 at the 5th grade level (n = 91).)  Comparison classes were selected to match the UCSMP classes based on location and demographics, including SES background.  All comparison classes had used traditional curricula since Kindergarten. Both groups had a mobility rate of approximately 10% per year.

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

The intervention was an on-going treatment (the EveryDay Math curriculum) to which students had not been randomly assigned.  Rather, the students had been either exposed to the UCSMP or a traditional curriculum since kindergarten and were being assessed as to their level of geometry thinking (according to the van Hiele theory) after those experiences. A pretest were administered to all 20 groups in September and posttests were administered in the following May.  The pretest and the posttest were designed to measure students’ levels of thinking according to the van Hiele theory.  

3. Describe the design of the study.
This study is a quasi-experimental design, lending itself to analyses via statistical inference.  It most closely resembles Campbell & Stanley #10, where control groups were “matched” to the pre-existing treatment group, based on demographic information as a means to create equivalent (“matched”) groups, then pre- and post-tested with the same test.  After taking the pretest, students in both groups received a school year of exposure to either the treatment (EveryDay Math) curriculum or the control (traditional) curriculum.  At the end of the school year, students took a posttest.  Both the pre- and post-tests measure geometric thinking according to the van Hiele theory.

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.)

Both a pretest and posttest were administered.  The tests were identical and contained 27 items.   The tests were created from previous research and published tests, then it was pilot-tested and reviewed by outside researchers.

These tests measured students’ reasoning about geometric situations.  Twenty-one items were designed specifically to measure students' van Hiele level of thinking.  Seven items were created for each of the first three levels of van Hiele’s theory (levels 0-2).  A student had to score 5 out of 7 on a given level and also to have scored 5 out of 7 on each previous level to be considered “at” a specific level. Two open-ended items were included designed to elicit “reasoning” or the early ideas of proof.  The remaining 4 items were not described.  

The van Hiele theory posits that geometric learning advances through levels beginning with “visual” knowledge (level 0).  At that level students reason about a shape based on its entire appearance.  At the 2nd level (“analysis,” also titled level 1,) students begin to “analyze” a shape, recognizing properties or classes of shapes.  At the 3rd level (“informal deduction,” also know as level 2), students can understand relationships within and between shapes and geometric ideas.  They can make basic deductions about geometric information.  Level 2 is typically expected if students are to be successful in high school geometry, which centers on level 3 (“formal deduction.”)  
5.
Briefly describe and summarize the results of the study. 

Only data from students who completed both the pretest and the posttest were included in the analyses.  

On all measures, EveryDay Math students outperformed the traditional curriculum students.  Nearly all differences were statistically significant at  = .05.  

For the pretest, both the 5th grade treatment groups and the 6th grade treatment groups outscored their control group counterparts at a statistically significant level.  Moreover, the 5th grade treatment group outscored (at a statistically significantly level) the control group 6th graders.

For the posttest, treatment group students outscored their counterpart and those differences were statistically significant.  Moreover, there was a differential mean gain between pre- and post-tests at each grade level for all students.  But, the fifth grade treatment group showed a gain of nearly 2.5 times that of the control group’s gain.  A t-test showed this statistic to be significant at p <.001.  At the sixth grade level, the mean for the UCSMP group was higher than the control's group but it was not statistically significant.   For the treatment group, 50% of the fifth graders scored above the first level (they were classified as van Hiele Levels 1 and 2) and 64% of the sixth graders scored above the first level.  

Pre-to post-test change in knowledge.  Fifty-five percent of the control group did NOT demonstrate any change in level of knowledge.  In fact, on the posttest 87% of the fifth graders and 58% of the sixth graders were below or at van Hiele level 0.
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?  

No:  


Yes: 
   X
  If yes, briefly describe.

The point of the research was longitudinal.

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

The findings for this study were gleaned after 5-6 years of implementation.

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.
This study describes the long-term ramifications, according to the van Hiele theory of geometric learning, of using the EveryDay Math (treatment) curriculum in comparison to a traditional curriculum.  The findings are based on years of research about the importance of the van Hiele theory and are consistent with the multitude of previous findings about students’ learning of geometric ideas.

Summary
The study was designed to establish the ramifications of using the EveryDay Math curriculum on students’ level of geometric thinking.  The findings indicate not only a stronger geometric knowledge for the EveryDay Math students than students who had experienced a traditional curriculum, but also that they learned “more” in a given year of the program (5th and 6th grades were studied.)

The experimental group was sixth grade students (n = 109) in 6 intact classes and four classes of 5th grade students (n=76).  All classes within a grade level were from different school districts and were heterogeneously grouped, and ethnically diverse.  Rural, suburban, and urban districts were represented at all levels. Ten comparison classes were also selected (6 at the 6th grade level (n = 137) and 4 at the 5th grade level (n = 91).)  

Students in the treatment group learned from EveryDay Math (UCSMP) since Kindergarten and students in the control classes had used traditional curricula.  In September, all students completed a pretest and in May they completed an identical posttest.  The test was designed to measure students’ levels of sophistication in geometric thinking.  Students in the treatment group outscored students in the control groups on all measures, with most differences being statistically significant. On the posttest 50% of the fifth graders and 64% of the sixth graders of the treatment group, were classified at van Hiele levels 1 and 2.  For the comparison group only 3% of the fifth graders and 18% of the sixth graders were classified at van Hiele levels 1 and 2.

Educational Importance
Implementation of this program would require committing to the EveryDay Math materials.  Professional development for teachers might be necessary.  In particular, the sequencing of the material may be unfamiliar to teachers who have used traditional textbooks.  They may also need frequent across-grade meetings to discuss their efforts to implement this curriculum.  It has the advantage of being a K-8 curriculum, so continuity across grades could extend into the middle school.  In addition, these findings suggest that students can reach the appropriate level of van Hiele to experience success in high school geometry, if they have the appropriateK-8 experiences.  The evidence in this paper suggests that this curriculum may hold the key for preparing students adequately for a proof-oriented high school geometry course. 

This study also informs educators of the importance of appropriate tasks and structure in the geometry curriculum. Although it was not documented to what extent geometry was implemented in the traditional curriculum, it can be noted that the implementation of the EveryDay Math curriculum did result with UCSMP students outperforming the students in the traditional curriculum with respect to more sophisticated geometric reasoning.

Ratings (scale: 1–5)

Overall Rating:  4
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