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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: 

The use of manipulatives and pictorial models 

Research Question(s): 
The purpose of the study was to investigate the effectiveness of manipulatives and pictorial models in the teaching of probability and statistics to university-level students.

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

The students were freshman and sophomores at Purdue University who were not majoring in science or mathematics.  There were 80 students enrolled in the classes, and 71 students finished with the exams.

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.)

Brief Description:

University students were divided into three different treatment groups which were then tested for achievement.  For experimental control all students received the same lectures which were prerecorded onto tapes.  The treatments differed on whether students were given pictures, no pictures, or pictures and manipulatives to illustrate the same probability concepts.

Key characteristics and/or strategies:

Three experimental groups (manipulative-pictorial (MP), pictorial (P), and symbolic (S)) were tested.  The MP group manipulated such things as coins, dice, random-number tables, and marble-selection devices.  Graphs, diagrams, and figures were used in the written material for the pictorial part.  The P group looked at the data from the experiments and the same pictorial elements of the MP group, but didn’t conduct the experiments themselves.  The S group didn’t use any pictorial aids; only mathematical symbols and words were used.  The students were all post-tested to see which group had higher achievement.

Mathematics topics/areas addressed:

Three units in discrete probability and statistics were taught.

Grade level:

The students were freshman and sophomores at Purdue University.

Subgroups of students addressed:

There were no subgroups of students addressed.


Technology required:

The experiment required a laboratory where students could listen to tapes of lectures.

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

Tapes needed to be made for all students to listen to.  Different lectures varying only with the experimental conditions needed to be written for the different experimental units.

Other relevant descriptive information:

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

The design was a posttest-only control group design.

Before the experiment began, students were ranked on the basis of their previous mathematical grades.  Then the first three were randomly assigned to each of the three treatment groups.  This process continued until all students were assigned to a group.

Each of the three units had twelve lessons.  The experimental classes met three times a week so all twelve lessons were completed in one month.  Lectures were recorded, and the same lecture was given to all students (with minor adjustments for the different experimental groups).  Students had no contact with an instructor except during regularly scheduled office hours.

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?: 

A two way analysis was done on students’ previous mathematics grades, and the equality of the groups was not rejected at the 5% level.  An examination was given to all students and a correlation of .9985 was obtained between graders on the exam.  The test items were divided into four cognitive levels: comprehension, computation, application, and analysis.  The test was tested for reliability, and it was deemed reliable for all parts except on the computation subtest.

5.
Briefly describe and summarize the results of the study. This description should provide the reader with a self-contained summary of the study and the results. It includes a brief summary of the information above, in addition to a summary of the results. Thus, this description includes brief summary information about: 

(a) Overall goal/focus research question

The purpose of the study was to investigate the effectiveness of manipulation in the teaching of probability and statistics to university-level students.

(b) Subjects

The students were freshman and sophomores at Purdue University who were not majoring in science or mathematics.  There were 80 students in the classes, and 71 students finished with the exams.

(c) Design

Before the experiment began, students were ranked on the basis of their previous mathematical grades.  Then the first three were randomly assigned to a treatment group.  This process continued until all students were assigned to a group.

Each of the three units had twelve lessons.  The experimental classes met three times a week so all twelve lessons were completed in one month.  Lectures were recorded, and the same lecture was given to all students (with minor adjustments for the different experimental groups).  Students had no contact with an instructor except during regularly scheduled office hours.

The experimental units (manipulative-pictorial (MP), pictorial (P), and symbolic (S)) were tested.  The MP group manipulated such things as coins, dice, random-number tables, and marble-selection devices.  Graphs, diagrams, and figures were used in the written material.  The P group looked at the data from the experiments but didn’t conduct the experiments themselves.  The same pictorial elements of the MP group were used.  In the S group didn’t use any pictorial aids, only mathematical symbols and words were used.  The students were all tested to see which experimental unit did better.

(d) Instruments

A two way analysis was done on students’ previous mathematics grades, and the equality of the groups was not rejected at the 5% level.  An examination was given to all students and a correlation of .9985 was obtained between graders on the exam.  The test items were divided into four cognitive levels: comprehension, computation, application, and analysis.  The test was tested for reliability, and it was deemed reliable for all parts except on the computation subtest.

(e) Results

Computational achievement didn’t differ among the three different methods.  Using pictorial figures improved students’ application, analysis, and total examination scores.  There was no significant difference between the students’ application, analysis, and total examination scores of the students with pictures and manipulatives and those with pictures and descriptions of the experiments.  Students with manipulatives and pictures didn’t perform as well on comprehension questions as students who were just given pictures and the results of the experiments.  “The results seem to indicate that university-level students can give up manipulation of physical objects with no loss in achievement.”

(f) Limitations/issues/strengths/other results (optional, as relevant and appropriate)

Since lectures were taped, this experiment may not apply to more traditional classrooms.  It also may not apply to non-university students or math and science majors.  

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

Yes.  All students received the same lecture.  Feedback from individual student questions was given to all students.  Contact with the instructor was only a last resort.

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

No.

7.
Were gains in student achievement reported?  

Yes.

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

This was not studied.

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): 3

10.
Brief 1-3 sentence summary of the study: (This is a very brief description that will follow the title of the study.)

University students in probability and statistics were divided into three experimental groups involving lectures without pictures, lectures with pictures, and lectures with pictures and manipulatives.  An examination showed that having pictures increases achievement, but using manipulatives offers no more gain in achievement. 
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