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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?

a.  Name/Title: Unnamed - researcher devised

b.  Research Question:  Whether working in matched heterogeneous pairs increased student understanding of decimal fractions following joint exploration of problems designed to encourage cognitive conflict and half of which were designed to provide contexts with which students were familiar.
c.
Description of subjects: Two groups of students totaling 16 in an elementary school in a lower economic area of Auckland, New Zealand.  Many of the students were from Pacific Island nations and a requirement of the their participation was that they had been at the school for a least one year with their schooling in English and that they had parental permission.  Their mean age was 12 years old and the mean grade was 7.

2.  Describe the strategy/model, program, material, or intervention.
An intervention was designed in which pairs of students were to solve problems presented as verbal sentences in two types: contextualized and noncontextualized.  Contexts were derived from prior interviews with other students in the school and included different sizes of soft drink bottles, monetary exchanges between countries and other uses of metric measurement.  The same numbers were used in both types of problems as much as possible.  There were 3 categories of decimal fraction problems: magnitude, addition and subtraction, and multiplication and division.  Within each of these categories a problem was written to address each of four misconceptions: 1) that whole numbers and decimal fractions are distinct units separated by a "decorative dot"; 2) the length of a decimal determines its value; 3) the way in which quantities are represented in decimal fractions, and 4) when zero is important and when it can be omitted..  All problems, whether in context or not were designed to present students with a conflict between an answer that resulted from a misconception and a correct answer.  This was done either by presenting written statements given by two hypothetical students, one holding a misconception or by an unexpected conflict between a concept and the result given on a calculator.

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)
The design is determined to be type 4 for the following reasons: Pairs of students were divided into two parallel groups.  Students were ranked by their classroom teacher by their general achievement in mathematics and paired heterogeneously. The groups were matched and similar as to mean class rank, age, and grade level and therefore assumed to be parallel.  Both the week of intervention and the time of day were counterbalanced.  Both groups were pre-tested and worked intervention problems on three separate days - the time that teachers would ordinarily be reviewing decimal fractions at that grade.  A post-test was given two months later with no intervening decimal instruction in that time period.  Although procedures were of design four the number of subjects was very low: 8 in the control group and 8 in the experimental group.

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.)
The researcher devised a pretest and a posttest, using test questions which were selected from those used in previous research studies.  All items on the pre and posttests were scored according to a key and double-checked by a colleague. The results were presented by ranking (higher and lower achieving students) and by group (contextual and noncontextual.  Analysis of variance was used F(1,12)=14.76, p=0.002 and F(1,12)=8.66, p=0.01.Students were also interviewed individually after the posttest.  The researcher acted as a clinical interviewer, making only pre-determined types of statements.  

5.  Briefly describe and summarize the results of the study. 
Within the contextualized group, lower ranked students improved 19% pretest to 32% post test; contextualized group, higher ranked students improved 34% pretest to 48% post-test; noncontextualized group, lower ranked students improved 21% pretest to 27% post test; and noncontextualized group, higher ranked students improved 45% pretest to 52% post test.  Although the numbers were very small, the differences were significant.(p=0.002).

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.  The researcher conducted both groups of instruction.

7.  Were gains in student achievement reported?  

No: ____Yes:   X  
(See answer to number 5.)
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.  The studies of Boaler (1998) and Lubienski (2000) are contradictory with this study reinforcing Boaler's role of context in learning mathematics by students from lower economic backgrounds.

Summary:

Rating: __2__  Design (scale: 1-5)
_3__  Educational Importance (scale: 1-5)

The researcher used information gained in prior interviews with economically disadvantaged 12-year-old students to determine decimal fraction contexts that were familiar to them.  Students were then paired heterogeneously and presented problems that used these contexts to help them overcome their misconceptions about decimals.  Results indicated significant differences in student growth.  The concept is a good one, but the study used such low numbers of subjects and could have had bias on the part of the researcher who provided the instruction to both groups and did the assessment.  Students in the experimental group were prompted to use "intervention materials" such as Sprite containers of 2 liters, 1.5 liters, 500 ml. Etc.  Although the assessment used items from prior research studies, the quality of the study would have been enhanced if a standardized assessment had been used with larger numbers of subjects. 
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