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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:   This is a meta-analysis that compares results of the inductive teaching approach with deductive teaching.  Inductive teaching is defined as those where examples, observations, experiments, etc. were provided prior to students formalizing generalizations.  Inductive teaching would include the inquiry and discovery approaches.

Deductive experiences are ones where generalizations are formulated prior to illustrative examples…a more structured approach. Experiments or demonstrations might, for example, verify information.

Research Question: Is inductive or deductive teaching more effective in increasing student knowledge, improving students’ ability to apply or process of information, or enhancing their ability to solve problems?

Description of Subjects:  This is a meta-analysis which includes 39 studies spanning 1957-1980.  Studies included those in grade levels 4-6, 7-9, 10 -12.  Studies ranged from random selection of students to similar groupings, urban settings to low SES, small and large classes, etc.

2. Describe the strategy/model, program, material, or intervention. Since this is a meta-analysis the strategies, etc, varied widely.

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

Of the 39 selected studies, 24 were inductive/deductive.  Most of the studies were dissertations.  A coding process was used to identify design characteristics.  Treatment characteristics included the inquiry orientation of instructional tasks, the characteristics of the learning tasks as well as the content, and the type of instructional techniques.  The content was generally concept-oriented. 

3.
What instruments were used to collect data and what metric(s) were used to report results?  

Evaluation was based mainly on the determination of mean effect sizes using computer programs based on those written by McNeil (1977) and Yeany (1980).   Included studies were quantitative, having means and standard deviations or data allowing for statistical calculations.  Variables were coded.  Coding followed the system proposed by Campbell and Stanley (1963).

4.
Briefly describe and summarize the results of the study. 

Implications from the study:

The results give an indication that the inductive approach is not necessarily superior when the evaluation criteria is the acquisition of identical information.  Outcome characteristics also show that there was little difference between the inductive and deductive groups for transfer, comprehension, or application of concepts, as well as for process skills and problem solving.  Grade 7-9 students did perform 0.18 standard deviations better within an inductive-oriented setting than a deductive setting.  There seems to be little differences in results depending upon ability level, ability grouping, or gender.  Those having an IQ of 93-107 performed about as well in the inductive setting as in the deductive group.  There are differences, however, with respect to class size.  Those in classes of 17-26 performed better when experiencing an inductive approach.  As class size increased, performance of inductive groups as compared to deductive groups decreased.  The inductive approach appears to function better when the curriculum organization is formulated across units to involve the complete program.  

This meta-analysis suggests that it is especially important for more research relating to the level of inquiry be conducted.

5.
Did the study include an evaluation of how the intervention was implemented? 
No. 

6.
Did the 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:  
X

Yes: 

  If yes, briefly describe.

Not in this meta-analysis.  Individual studies undoubtedly did.

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:  


Yes: 
   X
  If yes, briefly describe.

Some references are made within the article to other studies. Most references in the bibliography relate to the process of developing a meta-analysis from various studies rather than to other studies.

Summary
The title of this study is “The Effect of Inquiry Teaching and Advance Organizers Upon Student Outcomes in Science Education.”  (This review deals only with the effect of inquiry teaching portion of the study.) It is based on a compilation of 39 research studies selected from 151 studies that were conducted between 1957 and 1980.  It addresses a range of students and learning conditions.  The study compares results of inductive teaching to deductive teaching. Inductive teaching is defined as the process of providing examples, observations, experiments, etc. prior to students formalize generalizations.  This would include the inquiry and discovery approach.  Deductive experiences are ones where generalizations are formulated prior to the illustrative examples.  This is a more structured approach. With deductive experiences experiments or demonstrations might be performed later to verify information provided earlier.

The results give an indication that the inductive approach is not necessarily superior when the evaluation criteria is the acquisition of identical information.  Outcome characteristics also show that there was little difference between the inductive and deductive groups for transfer, comprehension, or application of concepts, as well as for process skills and problem solving.  Grade 7-9 students did perform 0.18 standard deviations better within an inductive-oriented setting than a deductive setting.  There seems to be little differences in results depending upon ability level, ability grouping, or gender.  Those having an IQ of 93-107 performed about as well in the inductive setting as in the deductive group.  There are differences, however, with respect to class size.  Those in classes of 17-26 performed better when experiencing an inductive approach.  As class size increased, performance of inductive groups as compared to deductive groups decreased. 

Implications from the study: The inductive approach seems more justified for middle school students.  It also seems to be more useful in those situations where high levels of thought, learning experiences, and outcome demands are placed upon the subjects.  In addition, the inductive approach appears to function better when the curriculum organization is formulated across units to involve the complete program.  This meta-analysis suggests that it is especially important for more research relating to the level of inquiry be conducted.

In light of the emphasis in science on inquiry this study is somewhat surprising to this reviewer.  It will be important to compare this study with other later studies on the topic.
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science_k-4_#3


