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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?

This is a variance analysis of the relation between the amount of time students spent experiencing hands-on science and science achievement performed.

Name/Title:  An Analysis of Frequency of Hands-On Experience and Science Achievement

Research Question:  Will a greater frequency of hands-on science rather than textbook science result in higher standardized science achievement scores?

Description of Subjects:  Student participants were chosen via a two-stage process. During the first stage, random sampling of schools from across the country resulted in 1052 participating schools, composed of 815 public schools and 237 private schools.  Random selection in stage two provided a sample of 24,599 8th grade students with 24 students from each sampled school.

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

A self-administered teacher questionnaire provided information regarding the frequency of hands-one experience in the various classrooms.  Using the survey results data was disaggregated into categories according to the frequency of hands-on instruction both by schools and by students.  The categories were hands-on science every day, once a week, once a month, less than once a month, and never.   

3.
Describe the design of the study.
The experiment was designed to determine if the frequency of inquiry science experiences would improve student achievement in science.  Hands-on or inquiry science is intended to develop general intellectual skills and mastery of scientific processes.  This study was designed to determine if teaching students skills for thinking and acting in science would improve student achievement and understanding of science.  

4.
What instruments were used to collect data and what metric(s) were used to report results?
A cognitive test battery developed by the Educational Testing Service (ETS) was used to measure student achievement.  The science component of this battery consisted of 25 multiple-choice items designed to assess science knowledge and scientific reasoning ability.  ETS selected items that were relevant to a typical 8th grade science curriculum but did not require "a great deal of isolated factual knowledge."

At the school and student levels, the analysis of variance for science achievement yielded a significant main effect (F=6.4, p less than .001) and (F=48.2, p less than.001) respectively.  A t-test for differences among means yielded a critical difference of .68 indicating that students who experienced hands-on activities frequently had significantly (p less than .001) higher scores of science achievement than those students who experienced hands-on science infrequently.
5.
Briefly describe and summarize the results of the study.

Eighth grade students who experience hands-on activities either every day or once a week score significantly higher than eighth-grade students who experience hands-on activities once a month, less than once a month, or never. 

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:  


Yes: 
   X
  If yes, briefly describe.

Previous research on the effectiveness of activity-based science programs has yielded a variety of results.  This study was designed to examine the relationship between frequency of hands-on experiences and standardized science achievement scores.

7.
Were gains in student achievement reported?  

No:  
X

Yes: 
   
  If yes, briefly describe.

Specific students were not reported but gains by groups of students experiencing a certain frequency of hands-on experience were compared to gains of groups of students having a different frequency of experience.  

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

8.
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.

This study was intentionally unique in that it tested gains of groups of students that experienced different frequencies of hands-on science.  Previous research studies compared results of students in hands-on science classrooms to those in a textbook science classroom.  The problem is that the research on the effectiveness of activity-based science programs has examined different measures of student performance, yielding a variety of results. Some research implies that hands-on programs are highly successful, whereas other studies indicate that this method is no better than traditional methods of instruction.  Testing based on frequency of hands-on experience is what made this study is especially significant.

Summary

This study, An Analysis of Frequency of Hands-On Experience and Science Achievement, is especially significant in that it approached a difficult research concern in a unique way.  Prior studies which compared hands-on science with traditional textbook science has provided mixed results, although most studies showed greater achievement by students exposed to hands-on science instruction.  This study involved a large number of randomly selected school districts and eighth-grade students.  Data collected was based on student exposed to difference frequencies of hands-on experiences.  Data was disaggregated into groups based on hands-on science every day, once a week, once a month, less than once a month, and never.  The results of the t-test indicated that students who experienced hands-on activities frequently had significantly higher scores in science achievement than those students who experienced hands-on infrequently.  These results were based on a cognitive test battery developed by the Educational Testing Service.

A possible concern is that items selected for testing did not require a great deal of isolated factual knowledge.  Rather the emphasis was on understanding concepts and problem-solving skills.  Students in a classroom using a traditional textbook science approach my have scored higher on a test which emphasized factual science knowledge.

Another possible concern is the accuracy of the teacher self-reported data which served as the basis for grouping students on the frequency of the hands-on experience.   
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