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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: Mathematics in the Mind’s Eye: Modeling Rationals 

Research Question:  What are the effects of two instructional approaches (1) visual & conceptual attention to decimals followed by practice adding and subtracting (2) “highly procedural” experiences with decimals on low-achieving students’ learning of decimals?
Intended Outcome:  Students in the visual and concept group will outperform students in the highly procedural group on a test of decimal knowledge.

Description of Subjects:  Forty-four low-achieving 8th and 9th grade students were involved in the study.  Twenty-two percent of the students had IEP’s in mathematics, all students achieved at least 2 years below their grade level, 20 students (46%) were classified as “special education” students with 15 of those 20 students classified as LD and 5 classified with attention-deficit-disorder. 

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

Both groups were taught by the same teacher.  The treatment (visual/conceptual) group experienced lessons from Mathematics in the Mind’s Eye: Modeling Rationals, a program utilizing highly visual presentations and encouraging use of physical manipulatives to develop decimal knowledge.  This was followed by some drill and practice.  This program is designed to reflect the NCTM standards and strongly emphasizes visual representations as well as concrete representations.  The control (procedural) group watched a daily video program, “mastering decimals and percents”, a highly integrated program emphasizing the application of decimal information.  This video program incorporates practice into the daily experience.  

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

The design of the study is a classic true-experimental design.  The students were randomly assigned and a pre- and post-test was administered to the two groups.  The 44 students were randomly assigned to either the “visual/conceptual” group (n = 21) or the “procedural” group (n = 23.)  A t-test conducted on the students’ Comprehensive Test of Basic Skills (CTBS) indicated no significant difference between the two groups. The duration of the study was 4 weeks.  Prior to the study, the students experienced 6 weeks of instruction about the basic concepts of fractions.  The pre-experimental experienced was identical for both groups of students.  They studied with concrete materials and conceptual relationships were emphasized. On the unit test, a t-test indicated no significant differences between groups on the fraction knowledge. 

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.)

Two tests were administered.  The pre- and post-tests were equivalent and consisted of two parts: (1) hand computation (5-items) and (2) using a calculator (10-items).   All students were interviewed individually, as they responded to 5 additional problems covering different conceptual aspects of decimals.  The interviews were tape recorded and transcribed.  The computation test was designed with few computation problems, since the treatment group would not have been explicitly taught the information in the intervention.  Validity of the tests was not addressed, reliability was at acceptable levels. 

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

An analysis of covariance (corresponding pre-tests served as the covariates) indicated near significance ( = .06) that the computation test results favored the Procedural group.  However, mean percentage correct indicated low levels of success for both groups.  On the calculator test there was no significant difference between the groups and the results for both groups were relatively high.  The Individual interview showed significant differences in favor of the Conceptual Group. For students who missed more than 5 days, test scores were excluded.

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.

For the Procedural Group there was a checklist as to how well the teacher implemented the program.

7.
Were gains in student achievement reported?  

No:  
X

Yes: 

  If yes, briefly describe.
4. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  
X

Yes: 

  If yes, briefly describe.

Summary
The purpose of this study was to explore an alternative to the highly procedural approach to decimal instruction that is commonly found in secondary remedial track and special education classrooms. Two classrooms of remedial students or students with learning disabilities in eighth and ninth grade classrooms were randomly assigned to either a Conceptual Group or a Procedural Group.  Instruction for the Conceptual Group was based on Mathematics in the Mind’s Eye: Modeling Rationals, manipulatives with explicit links between representations and symbolic work, lessons from Addison Wesley to provide computational practice and calculator use.  The Procedural Group used Mastering Decimals and Percents, a videodisc program emphasizing decimals and the four operations.  There was near significant results in favor of the Procedural group on the Hand Computation Test, but there was low performance for both groups.   On the calculator test there was no significant difference between the groups and the results for both groups were relatively high.  The Individual interview showed significant differences in favor of the Conceptual Group.  

It was noted that the Procedural Group was working at an average daily performance of 80% on their video programs but only scored 34% on the posttest 10 days later.  The authors noted that research regarding decimals shows that a large amount of instructional time is needed to learn decimals and that the four-week study was much less than some recommendations of 8-10 weeks.  Further studies need to address time as well as both conceptual and skill development.  

Ease of Implementation:  The results of this study indicate that the curriculum, Mind’s Eye: Modeling Rationals does not result in statistically significant differences on computation when compared to the video disk curriculum, Mastering Decimals and Percents for low-achieving 8th and 9th grade students.  Clearly, to implement a video-disk curriculum would require video-disk players for the classrooms and the Mind’s Eye curriculum requires manipulatives.  

Ratings (scale: 1–5)

Overall Rating:  5
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