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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:  Unnamed devised curriculum for rational numbers

Research Question:  Does the use of a devised curriculum lead to a deeper understanding of rational numbers?

Description of Subjects:  twenty-nine fourth-grade students, 10-11 years of age; 16 were from a laboratory school at a University and 13 from a private school of a similar population, high SES
2.   Describe the strategy/model, program, material, or intervention.

The unnamed devised curriculum was designed to help students "integrate their existing understandings in a natural fashion and use the resulting cognitive structure as a basis for understanding the overall structure of the rational number system."  The following three features were deemed by the researchers to be particularly effective: (a) beginning with percents, (b) a uni-dimensional form of number representation - the number ribbon and (c) the emphasis on benchmark values for moving among the various forms of representation.

3.  Describe the design of the study.

Type 10 design, the duration for the experimental group was twenty 40-minute instructional sessions spread over a five month period (one lesson per week); the duration for the control group was twenty-five 40-minute lessons spread across a slightly shorter time interval.  Students were well matched on mathematical ability as measured by the Concepts and Computation subscales of a standardized test of mathematics achievement - 75th percentile for both groups; both groups had followed the same general curriculum sequence - with one exception.  In preparation for the study, the Grade 3 teacher of the experimental group had substituted the usual textbook unit on fractions and decimals with three pilot lessons on percents

4. What instruments were used to collect data and what metric(s) were used to report results?  The researchers prepared a test (the Rational Number Test).  There were 41 items in the pretest and 45 in the posttest.  The test consisted of 12 percent items, 13 fraction items, and 16 decimal items.  All but four of the items were classified in the following categories: (a) non-standard computation, (b) compare and order, (c) misleading appearance, (d) word problems, (e) interchangeability of representations, and (f) standard computation.  "On the overall measure, the experimental group achieved a mean score of 19.94 on the posttest as opposed to 11.51 for the control group (t=4.07, p<0.003 for approximately 1.5 standard deviations."  This was also the case with the fraction part of the test.  This surprised the researchers since their program did not emphasize fractions (percents instead) as much as traditional programs.

5.  Briefly describe and summarize the results of the study. 
The results showed that both groups made improvement, but the improvement of the experimental group was significantly greater.

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 lessons in the experimental group were taught by one of the researchers.  "Both classroom teachers continued to use the same text for the part of the curriculum that did not deal with rational numbers and both attempted to limit their work with rational numbers to the periods set aside for the part of the curriculum that did not deal with rational numbers, and both attempted to limit their work with rational numbers to the periods set aside for that purpose.  Both teachers also continued to use the same general style: one that drew heavily on manipulatives and made considerable use of group work and discussion.  Thus the main difference between the two groups was in the curriculum that they received for their work with rational numbers."  The control group devoted a slightly longer time to the study of rational numbers, utilizing a widely used Canadian mathematics text.

7.  Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

"On the overall measure, the experimental group achieved a mean score of 19.94 on the posttest as opposed to 11.51 for the control group (t=4.07, p<0.003 for approximately 1.5 standard deviations."  This was also the case with the fraction part of the test.  This surprised the researchers since their program did not emphasize fractions (percents instead) as much as traditional programs.

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


Not measured

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.

Other similar studies were cited - Lachance & Confrey, 1995; Scarano, 1996.  But the Confrey study spanned 3 years.

Summary
This study compares two curricula for rational numbers.  The control group used a widely used Canadian mathematics textbook.  The experimental group used a curriculum devised by the researchers.  The devised curriculum began with the study of percents, "permitting children to take advantage of and to combine their qualitative understanding of proportions and their knowledge of the numbers from 1 to 100."  The curriculum used a number ribbon model (like the one used by computers to show the time remaining) as a representation that emphasized the global proportional nature of any quantity, rather than the divisions into which it may be divided.  Finally the curriculum emphasized benchmark values for moving among the various forms of representation.  

The assessment instrument devised by the researchers had six categories: (a) non-standard computation, (b) compare and order, (c) misleading appearance, (d) word problems, (e) interchangeability of representations, and (f) standard computation.  Children in the experimental group showed significantly greater improvement in a, b, c, and e and were more successful with d and f.  Of special note is the fact that although the devised curriculum did not emphasize fractions and fraction computation, subjects in the experimental group performed as well as those in the control group where that emphasis was made. 

Although the test was devised by the researchers, "many of the questions were selected from the existing literature on mathematics education and included a number of questions that were close in their content to the sort of training that the experimental group received and a number that were closer to the training received by the control group."  It would have been more significant if the sample size were larger, if a delayed posttest would have been administered, and if results on a standardized test were also included.

Ratings (scale: 1–5)

Overall Rating:  3

Page 1 of 3

