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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?  Who were the subjects?
Strategy/Model Name/Title:
 

Explicit teaching of 4 dimensions in which word problems can be altered, combined with peer-assisted learning and demonstration.

Research Question(s):

Basically the research questions were the following:

1. Will explicit teaching of solution methods improve word problem achievement?

2. Will explicit teaching of transfer/metacognitive strategies improve word problem achievement?


Description of subjects:  (Include number of participants, age, SES, etc.)

Twenty-four third grade teachers from a southeast urban school district volunteered to participate in the study.  They were randomly assigned to teach the different conditions (6 teachers per condition). They taught a total of 375 students (no age, gender, or SES demographics were reported).

2.
Describe the strategy/model, program, material, or intervention. (Provide a clear description, including information about the factors listed below, as available from the article.)
Description
• Key characteristics and/or strategies:

Using explicit instruction, multiple worked examples, and peer-assisted learning students were taught solution methods for each of the designated problem types.  Specific metacognitive skills to help learn how to transfer these problems to more novel situations were also used.

The solution approach involved teaching the mechanics or the rules to solving that particular type of problem (shopping, half, bag, or pictograph).  In addition, some of the experimental groups were taught some metacognitive skills dealing with transfer.  Specifically, they were

a) taught the meaning of the word transfer

b) given several nonmathematical and mathematical examples of transfer

c) explicitly taught four ways in which problems can change (i.e. different format, different key word, additional questions, and larger problem solving context)

d) practiced classifying novel problems in these ways

e) practiced solving problems modified in these ways

f) explicitly told that later novel problems would probably be similar to other problems and modified in these ways

• Mathematics topics/areas addressed:

Word problems involving addition, subtraction, multiplication, and division that were one of the following types:

1) Shopping list problems

a) Involved knowing price and quantity of items and getting total

2) Half problems

a) Involved discovering half of a number

3) Bag problems

a) Told the amount that come in each bag and how many total that you want, so how many bags should you buy

4) Pictograph problems 

a) Involved having each icon represent an amounts and then getting a total after adding or taking away some icons.

• Grade level:

3rd Grade

• Subgroups of students addressed:

The study did address students with disabilities in a separate analysis.  Note: Diverse Learners.

• Technology required:

None

• Implementation considerations (e.g., Cost? Extensive staff development? etc.):

Implementation would require staff training.

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

Pretest-Posttest Control Group Design: Each of the 24 teachers was randomly assigned to one of four conditions: one control and three experimental.  The study lasted for a length of approximately one semester (4 months).  

4. What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results?

Three tests were created by the authors to measure the growth in achievement.  The three tests were an immediate transfer test, a near transfer test, and a far transfer test.  Each test had two forms that were used as a pretest or a posttest.  The far transfer test was printed on distinct paper and made to look like a standardized achievement test.  

This study used intact groups (classrooms) as the unit of study rather than the individual student.  A two-factor mixed model analysis of variance was used to compare the various groups.  Post hoc procedures were used to evaluate pair-wise comparisons.  Effect size statistics were also reported throughout.  In addition, some descriptive statistics and percentile statistics were used to explore a few of the more peripheral questions.

5.
Briefly describe and summarize the results of the study.
(a)
Overall goal/focus research question: Does explicitly teaching transfer enhance students’ ability to solve word problems in mathematics?  

(b) Subjects: 24 volunteer teachers (with 375 students) from an urban school district in the southeastern region of the United States were randomly assigned to one of four conditions.  The conditions were a) control b) solution c) partial solution plus transfer and d) full solution plus transfer.  

(c) Design: Pretest-Posttest Control Group Design of type 4 

(d)
Instruments: Three tests were administered as both pretest and posttest.  The immediate transfer test; the near transfer test; and the far transfer test. Each test had two alternative forms that were of equal length (# of items as well as # of words).  In half of the classes Form A was used as a pretest with Form B as a posttest and it was reversed in the other half.  

(e) Results:

· On the Immediate Transfer Test, all three experimental groups outperformed  the control group.  

· Both groups who received full solution session (4) outperformed the partial solution plus transfer group.  

· On the near transfer test, similar results were found.  The control group was outperformed by all three experimental groups and the full solution plus transfer group outperformed the solution and partial solution plus transfer groups.

· On the far transfer test, the full solution plus transfer and the partial solution plus transfer groups outperformed the control group.  

· The partial solution plus transfer beat out the control while the solution group did not.  

· In addition, analysis of the students with disabilities showed the following percentages of nonresponders (students who improved less than the median improvement of the control group of students with disabilities) were as follows:
	
	Solution
	Partial Solution Plus Transfer
	Full Solution Plus Transfer

	Immediate Transfer
	20
	60
	9

	Near Transfer
	60
	60
	18

	Far Transfer
	20
	80
	36



While these results were not subjected to statistical tests, the pattern indicates support again for the full solution plus transfer and serious concern for the partial solution plus transfer at least for students of disabilities.  

(f)
Limitations/issues/strengths/other results: Research assistants, not the regular classroom teacher, administered the solution and the transfer lessons.  This brings the comparison against the controls in question. 

6.
Did the study include an evaluation of how the intervention was implemented?  

Yes

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

Yes

7.
Were gains in student achievement reported?  
Yes

If student achievement gains were reported, were they sustained over time?
No analysis was done for this.

8.
Replication:  

Did the study cite previous tests of this treatment?  

No

Is this study a replication of an earlier study?

No

9.
Numerical Rating of Quality of Research (scale: 1-5):

4

10.  Brief 1-3 sentence summary of the study: 

This study examined whether intentional teaching of solution methods and transfer/metacognitive strategies improved 3rd grade students problem solving abilities.  Results indicated that explicit teaching of the methods to solve the problems lead to increased problem solving ability.  Results also indicate that explicit teaching of transfer techniques lead to increased ability to solve even novel word problems that have been modified along several dimensions at once.
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