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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: Cooperative Learning







Research Question: What is the influence of collaboration in mixed ability cooperative
groups on problem solving performance of students in introductory college physics?

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

The subjects were 209 University of Minnesota introductory college physics students (91 in
the experimental section and 118 in the traditional section). From 25% to 50% of the
students were freshmen. Questionnaire results indicated that the students in the
traditional and experimental sections had similar backgrounds and characteristics.

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

Cooperative Learning is a carefully managed grouping of students to practice
collaborative problem solving (in this study). Individual roles are assigned and rotated
that reflect the mental planning and monitoring strategies that individuals must perform
when solving problems alone.  Students in a group share their conceptual and procedural
knowledge and mutually critique all thinking about concepts and principles being used. 
Each group member observes others perform varied thinking strategies that they might
need to perform on individual problem assignments. The same learning strategies can
also be used for group evaluation.

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

The purpose of this research study was to develop and test an instructional
approach to help students in large introductory physics courses integrate the conceptual
and mathematical aspects of problem solving.  All students were explicitly taught a five-step problem solving strategy during four weekly 50 minute large group lectures (about
120 students per section). Students in each section were subdivided into smaller groups
(about 15 to 20 students) for a 50 minute recitation session and a 2 hour laboratory
session per week.  These small groups were taught by graduate student teaching
assistants.  The traditional section of students (118) practiced problem-solving
individually during recitation and laboratory times and took individual tests. The
experimental section of students (91) practiced in small carefully managed cooperative
groups of usually 3 students. These cooperative groups were formed randomly at first but
after the first test, students were assigned to groups by ability as determined by test
scores.  Each group consisted of one student from the top third of the class, one from the
middle third and one from the bottom third. Groups changed about six times during the
two quarter class.  Students were assigned “roles” of Manager, Skeptic, and
Checker/Recorder, which rotated each week. The experimental section took both
individual and group tests. To reduce competition and encourage cooperation, letter
grades were based on set criteria rather than based on a curve. The research design
matched problems instead of students as each year classes consisted of different
percentages of freshmen students (25% to 50% in two succeeding years). To do this,
problem-solving performance must be evaluated with set criteria that were sufficiently
detailed for reliable scoring of solutions by different people. Also problem difficulty was
rated on a six-point scale and when students tested on different problems, they scored
higher on lower difficult problems and lower on higher difficult problems. The
problem-solving performance of a cooperative group was compared with the
performance of the best student in that group, on problems of similar difficulty.  Also
individual problem-solving performance was tracked over time to determine if different
ability students (low, middle or high) benefited more or less from the cooperative group
learning.

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 measurement scales were created to make the comparisons for this study:
-a valid and reliable measure of students’ problem solving performance 
-a rating scale of problem difficulty
The problem solving performance scale was based on six independent
characteristics of expert-like problem solutions. They are: 1. Evidence of conceptual
understanding, 2. Usefulness of description, 3. Match of equations with description, 4.
Reasonable plan, 5. Logical progression, and 6. Appropriate mathematics. The ratings for
these six characteristics were equally weighted and had a maximum score of 100. The
rating criteria were sufficiently detailed for reliable scoring of solutions by different
people. 


The rating scale for problem difficulty was based on six characteristics that
contribute to the difficulty of context-rich problems.  These characteristics are: 1.
Problem context, 2. Problem clues, 3. Given information, 4. Explicitness of question, 5.
Number of approaches, and 6. Memory load. Each characteristic was scored 0 (easier) or
1 (more difficult). The sum of the six characteristics accurately predicted the relative
difficulty of the course problems (students had lower performance on problems with a
total difficulty rating of 4 than they did with a difficulty rating of 3, and so on). 


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

Comparison of group problem solving performance with best-in-group
(individual receiving highest total score on individual test and final exam problems
each quarter) performance:
Group problems were always more difficult than individual problems and
group problems were completed before individual testing, thus favoring the individual
score results.
Results: Group problem solutions were significantly better than the
best-in-group individual solution of matched problems, thus the group problem solutions
were not simply the work of the best problem solvers in the group (p > or = 0.05). 


b. Improvement of individual problem solving performance:
Results: The pattern of improvement was roughly the same for all ability
students. The pattern was the same for all characteristics of problem solutions with the
exception of conceptual understanding, for which there was no appreciable improvement.
Also higher difficulty problems were solved reasonably well by groups and appeared to
be too complex for beginning students to solve individually.


c. Comparison of individual problem solvers in the experimental section with
students in the traditional section:
Results: The students in the experimental sections scored significantly
higher than the students in the traditional section on the same two exercises. The greatest
difference was in the qualitative analysis of the problem. 

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:  
X


Yes: 



If yes, briefly describe.

7.
Were gains in student achievement reported?  

No:  



Yes: 
X


If yes, briefly describe.

Problems-solving performance gains for the semester were reported for top, middle and
bottom students in cooperative groups.      


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

Was not reported.


7. 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:

Rating

4____     Design (scale: 1-5)


[The summary paragraph will be used on the web site provided for districts and should include a brief description of the intervention, the content area and age/description of students studied, and the results of the study.  In addition, strengths and limitations of the study should be noted, including adequacy of measures, ease of implementation, etc.]

The purpose of the study was to investigate the effectiveness of problem-solving
performance when students were in cooperative groups to practice the skills presented in
large group lectures.  209 students of introductory physics at the University of Minnesota
in two lecture groups were studied - 91 students did laboratory and recitation time in
cooperative groups to practice the problem-solving skills while the control group (118
students) used the traditional practice of always working individually.  It was found that
better problem solutions emerged from the students who practiced in collaboration in
cooperative groups than were achieved by individuals working alone. It was also
determined that the mean group problem solving achievement was greater than that of
the best student problem solver in that group.  A strength of this study was the length of
time of treatment.   A weakness of the study was in the assignment of subjects to
treatment groups was not random.
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