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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: Rational Number Project

Research Question: Do fraction related differences in student achievement exist when 4th and 5th grade students using the Rational Number Project are compared with students using district adopted commercial math curricula and if so, what is the nature of the differences in student thinking and understanding?

Description of Subjects: 1600+ 4th and 5th graders of high SES in a suburban school district

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

The Rational Number Project is a research-based curriculum that involves students in working with multiple concrete models, emphasizes translations among and within multiple representations (manipulatives, pictorial, verbal, symbolic, and real world) and has students regularly reacting with one another in group situations.

3.  Describe the design of the study.

Type 6 design, 28-30 days with a retention assessment

4. What instruments were used to collect data and what metric(s) were used to report results?
Two prepared tests were used (a post test and a retention test) to measure fraction concepts, fraction equivalence, fraction order, concept of unit ideas, addition and subtraction of fractions, estimation, and transfer; plus 20 random student interviews on 3 or 4 occasions were used to identify differences in students thinking.  Classroom teachers also interviewed two or three students at the end of instruction.  SPSS MANOVA POWER estimated eta squared as an index of effect size.  Eta2 = 0.01 was defined as small. Eta2 = 0.06 was defined as medium. Eta2 = 0.14 was defined as large.

5.  Briefly describe and summarize the results of the study. 
Total test Eta2 was .205 and the sub-tests ranged from .005 to .284.  RNP students had a stronger conceptual understanding of fractions, were better able to judge the relative sizes of two fractions, used this knowledge to estimate sums or differences, and were better able to transfer their knowledge.  No differences were found between RNP students and the control students on equivalence items or items dealing with symbolic addition and subtraction even though the RNP students spent much less instructional time on these operations.

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.

Teachers in both treatment groups kept a daily log documenting classroom activities.  Teacher logs showed that teachers followed through on their responsibilities.  Sixty-two of the 66 teachers submitted their logs (31 from each group).  Examination of the RNP logs showed that with three exceptions, the RNP teachers completed all 23 lessons.

7.  Were gains in student achievement reported?  

No: ____Yes:  X   If yes, briefly describe.  
See the answer to question number 5.

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


A retention test was given a month later.  Higher scores were maintained in the RNP total test and subtests

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.

Background studies cited included previous RNP research involving 12-, 18-, and 20-week teaching experiments to document students' thinking as they interacted with fraction ideas over an extended period of time.  Related support studies included Dienes, 1969; Lesh, 1979; Johnson and Johnson, 1989; and Hiebert, 1994.

Summary
This mathematics study documents fraction related differences in 4th and 5th grade student achievement when students using the Rational Number Project are compared with students using district adopted commercial math curricula and the nature of the differences in student thinking and understanding. The Rational Number Project is a research-based curriculum that involves students in working with multiple concrete models, emphasizes translations among and within multiple representations (manipulatives, pictorial, verbal, symbolic, and real world) and has students regularly reacting with one another in group situations.  Statistical results of post and retention testing were significant (with total test Eta2 of .205 where .14 is high).  In addition RNP students had a stronger conceptual understanding of fractions, were better able to judge the relative sizes of two fractions, used this knowledge to estimate sums or differences, and were better able to transfer their knowledge.  No differences were found between RNP students and the control students on equivalence items or items dealing with symbolic addition and subtraction even though the RNP students spent much less instructional time on these operations. The study is easily duplicated with 4 hours of staff development and access to the RNP curricular materials.  The large sample size is a definite strength.  Although a pre-test was not given, students in 66 schools were assigned randomly to either the experimental or control groups.  It would have been helpful to have comparison data from a standardized test such as ITBS.

Ratings (scale: 1–5)

Overall Rating:  4
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