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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. Strategy/Model Name/Title: Student generated pictorial representation for word problems

b. Research Question(s): Does generating a drawing of arithmetic word problems facilitate problem solving?

c. Description of subjects: Study 1 - 24 first graders and 29 second graders from elementary schools in Amsterdam.  Mean age was 7.5 years.  Study 2 - 50 fifth graders from four elementary schools in Amsterdam with a mean age of 11 years, 2 months.

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.)

a. Key characteristics and/or strategies: Study 1 - three lessons over 4 weeks time where the experimenter read aloud six word problems each time, but progressively more difficult to groups of four children and requested that students make drawings showing what was happening in the story.  The researcher also generated drawings to illustrate what a drawing might look like.  When all children had produced a pictorial representation of the problems, the experimenter asked each child to explain his/her drawing and the experimenter shared his drawing as another possible was, not as a model that others should follow.  Students were also told that word problems are sometimes difficult to understand and that making a drawing is a useful technique for understanding.  Study 2 - used the same intervention with the exception that the word problems varied in content and the sessions were two half-hour sessions.

b. Mathematics topics/areas addressed:  Problem solving (Arithmetic)

c. Grade level: Study 1 - 1st, 2nd, and Study 2 - 5th
d. Subgroup of students addressed:  None

e. Technology required: None

f. Implementation considerations: Negligible 

g. Other relevant description information: In Study 1 - 8 hours of testing is a significant amount out of instructional time.

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

This is a true experimental design of type 4.  Study 1's duration was three half-hour lessons spread out over 4 weeks.  Fourteen groups of three or four children were created and matched according to means on a pretest and gender. Seven groups were assigned to the intervention and seven groups became the control groups.  Study 2's duration was two half-hour sessions.  Two groups matched on pretest scores were created by assigning 28 children to the experimental condition and 22 to the control condition.  Subjects in the experimental groups were divided into seven homogeneous groups.  The subjects in the control group followed the regular lessons and did not meet in groups.

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

Study 1 - four tests were prepared by the researchers: 1) a word problem test, consisting of 14 word problems (8 practiced and 6 unpracticed); 2) an evaluation of the quality of self-generated  drawings of word problems; 3) a transfer test of 14 number sentences; and 4) a deductive reasoning test of 10 three-term series problems.  Mean gain scores were reported and a 2x2 ANOVA in which condition was the between subjects factor and problem category the within subjects factor.

Study 2 - Two forms of an 18-item word problem test designed by the researchers had 4 categories of problems: 1) practiced problems; 2) near-transfer problems requiring different arithmetic operations; 3) far-transfer problems with structures not discussed during the intervention; and 4) problems difficult to visualize. Mean gain scores were reported and a 2x4 ANOVA in which condition was the between subjects factor and problem category the within subjects factor.

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

a. Overall goal/focus research question: Would prompting elementary students to generate drawings of arithmetic word problems facilitate problem-solving performance?

b. Subjects: Study 1 - 24 first graders and 29 second graders from elementary schools in Amsterdam.  Mean age was 7.5 years.  Study 2 - 50 fifth graders from four elementary schools in Amsterdam with a mean age of 11 years, 2 months

c. Design: True experimental design of type 4.

d. Instruments: Researcher designed problem solving tests in both studies.  In addition, in Study 1- quality of self-generated  drawings of word problems; a transfer test of number sentences; and a deductive reasoning test of three-term series problems were also designed by the researchers.

e. Results:  Study 1 - no significant differences between treatment and control groups, but the treatment group did generate more accurate drawings than the control group.


Study 2 - The 2x4 ANOVA with condition as the between factor and problem category as the within factor revealed a significant condition effect, F(1, 48)=8.73, p<0.01, and problem category effect, F(3, 144)=4.96; p<0.01.  

f. Limitations/issues/strengths/other results: In Study 1 - 8 hours of testing is a significant amount out of instructional time, especially since there was no significant effect.  The amount of time for the interventions in both studies was limited.  

6.  Did the study include an evaluation of how the intervention was implemented? 
No:   X_
Yes: _____
 

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

No:    X  
Yes: _____

7.  Were gains in student achievement reported?  

No: ____Yes: _  X  _
 In Study 2, the experimental and control groups differed significantly on the practiced problems, F(1, 188)=7.22, p<0.05, and the near-transfer problems F(1, 188)=8.94, p<0.01.  On the far transfer problems, the experimental group also improved more than the control group, but not significantly.

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

No: _  X _Yes: _____
If yes, briefly describe.

8.  Replication:  Did the study cite previous tests of this treatment? 

No: _____ Yes: _X_ Several researchers (Wolters, 1983), (DeCorte & Verschaffel, 1985), (Lindvall, Tamburino & Robinson, 1982), (Cohen and Stover, 1981), (Yancey, 1981), (Zwent, Geraghty, and Turner, 1979), (Bell, Swan, and Taylor, 1981), and (Nelson, 1974) have studied the effects of having elementary students translate verbal presentations of arithmetic problems into prescribed pictorial formats, but this evaluated achievement on transfer problems as well as practiced problems.

Is this study a replication of an earlier study?

No: _X _Yes: _____
If yes, briefly describe.

9. Numerical Rating of Quality of Research (scale: 1-5):
4

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

Two studies were designed to investigate whether encouraging elementary students to generate drawings of arithmetic word problems facilitates performance.  The intervention consisted of 60 to 90 minutes of practice and showed the usefulness of self-generated drawings for solving word problems.  Study 1 was with 1st and 2nd graders and showed no significant effect, but Study 2 with 5th graders showed significant effect.
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