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1.
What is the name or title of the instructional strategy, program, material, or intervention?  What was the research question?  Who were the subjects?
Strategy/Program Name/Title:  Problem solving strategies and calculator usage

Research Question(s):

1. What differences are detected among students’ ability to solve translation problems, process problems, more complex problems, attitude toward problem solving, computational skills if students are taught problem solving using strategies, using calculators or taught in the conventional way?

2. What are the differences between boys and girls ability to solve problems?

3. What are the effects on teachers’ perceptions of problem solving?

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

14 classes (n = 290) – experimental group problem solving strategies with calculators

10 classes (n=195) – experimental group problem-solving strategies without calculators

18 classes (n= 338) – control group no special problem solving strategies and no calculators 

7th grade, urban-rural 

2.
Describe the treatment (strategy, program, material, or intervention). 

· **Short Summary:  Seventh grade students were taught problem solving strategies with and without a calculator.

· Key characteristics:
 Problem solving strategies taught were:  guessing and checking, making a systematic list, making a simpler problem, searching for a pattern, and drawing a diagram. 

· **Math strand (NCTM Content Standard):
 Problem solving

· **Math topics/areas addressed:  Number and Operations

· **Grade level(s):  7th
· Subgroups of students addressed:  None

· Technology required:  Calculators

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


 A 2 ½ day training was provided for this year long study.  

· Other relevant descriptive information:

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

1 year, 2 ½ days of instruction on problem-solving strategies

quasi-experimental, pretest posttest non-equivalent design Campbell #10

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

· Operations with Whole Numbers Test - measured whole-number skills and concepts

· Operations with Rational Numbers Test- measured effect on computations and concepts involving rational numbers
· Translation Problems Tests – measured performance on problems commonly taught in elementary school whose solution depends mainly on knowing what operations to use.

· Process Problem Tests – measured students ability to solve problems using the strategies taught in the experimental groups

· Complex Problems Tests – measured effect of problem solving strategies on more complex problems

· Whitaker Attitude Test – measured differences in attitude among treatment groups

· Teacher questionnaire – measured teachers perception of problem solving and the program.

· ANCOVA – 

· problem solving group scored significantly higher than control group (p<.05)

· problem solving group using calculators scored significantly higher than the control group 

· problem solving group using calculators scored significantly higher than the other two groups on attitude test

· No significant differences in sex differences with the treatment groups.

· Boys scored significantly higher than girls when all groups were combined on translation and process problems

· Teachers were extremely positive about their participation in the program.  

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


Students who were taught problem-solving strategies (with and without the calculators) scored significantly higher than the control group who were not taught problem solving strategies.  Students who used the calculator scored significantly higher on their attitude toward mathematics than students in the control group and did not score significantly lower on computation.  

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

No:

Yes:
X
If yes, briefly describe:
  




Timetable of activities were provided.
Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No:             
Yes:  X    
 If yes, briefly describe.

Teachers were monitored by graduate assistants.

7.
Were gains in student achievement reported?  
No:

Yes:  X

If student achievement gains were reported, were they sustained over time?
No:                
Yes:             
 If yes, briefly describe.
Not studied: X

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:   X

Is this study a replication of an earlier study?

No:       X     
Yes:              
If yes, briefly describe.
9.
**Numerical Rating of Quality of Research Design (scale: 1-5):  4
10.
**Brief summary of the study: 

This is a very brief summary that will be posted on the Web. The summary consists of a brief statement of 3 points: (a) what was studied, (b) who was studied, (c) what did they find. If necessary and important, an optional fourth category can be included: (d) limitations.


This study investigated the differences in seventh grade students’ ability to solve problems using problem-solving strategies (with and without calculators) or conventional methods of problem solving.  Students who were taught problem solving strategies (with and without the use of calculators) scored significantly higher than the control group who were not taught problem solving strategies.  Students who used the calculator scored significantly higher on their attitude toward mathematics than students in the control group and did not score significantly lower on computation.  
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