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The research question, hypothesis or intended outcome:

PRIMARY QUESTION: Is there efficacy in using any type of science text to eradicate misconceptions?  NOTE: In this analysis no distinctions were made among the terms misconception, alternative conception, preconception, alternative framework, intuitive science, or children's science.


SECONDARY QUESTION: Is one type of text more effective than another, for example, expository vs. refutational?

Description of Subjects:  NA. This was a meta-analysis of 23 studies from reading and 47 studies from science.   

Description of strategy, model, program, material or intervention:

An advisory council was established consisting of well-known researchers from reading and science education who had contributed to the literature. The council selected appropriate studies for analysis, identified variables of interest, helped formulate a coding plan, and consulted on effect sizes. 


The selected studies were drawn from 15 data bases.  All selected studies used instructional interventions to attempt to eradicate a misconception, or related set of misconceptions, were conducted in classroom settings, and the study reports provided sufficient statistics for the meta-analysis. The studies tested the effects of 25 variations of seven types of instructional strategies.  Six categories of variables were used:  


1) identification information for each study


2) classroom demographics


3) experimental design 


4) treatment comparisons and the number of effect sizes 


5) outcome measures


6 ) effect sizes 

Instruments used to collect data. Measures of dependent variables, materials, effect size, tests of significance: 
     Codes were assigned by two raters.  All procedures for determining effect size calculations were determined jointly. Codes were entered into the Statistical Package for the Social Sciences (SPSS)P/C V2.0. Descriptive and Frequencies programs were used for the analysis.  Meta-analytic comparisons of instructional interventions resulted in the calculation of 488 effect sizes (Glass, McGaw and Smith, 1981).

Brief description and summary of results: 

NOTE:  Because of differences in the general intervention methods of science and reading education researchers it was not possible to integrate the two types of studies in this meta-analysis.  The researchers were thus able to report definitive results only from the reading studies as follows:  

1. All interventions were more effective than control strategies.

2. Mere activation of prior knowledge had no effect on conceptual change.

3. The most effective strategy was the activation of prior knowledge, supplemented by refutation by an augmented activation activity.

4. Refutational expository text was superior to other types of expository text.

5. All variations of refutational text (when used as a single intervention) were more effective than any form of non-refutaional text. 

6. Delayed effects were found for refutational text but not for other interventions such as demonstrations. 

7.  All strategies that used text were more effective than those that did not.  Interventions that incorporated pre-reading, guided reading and post-reading activities showed the largest effects. 

CONCLUSIONS:

1. Text can effect conceptual change under two conditions:  1) when it is refutational or 2) when used in combination with other strategies that cause cognitive conflict. 

2. There is no efficacy in using nonrefutatonal expository text (the type most commonly found in textbooks) as the single intervention.  

3. Interjection of narrative structures in expository test is effective at the elementary level but not at the secondary level. 

4. Directed discussion and illustrative demonstrations, which cause students to rethink their prior conceptions appear to be effective in conceptual change.  

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

Did the implementation data address frequency as well as integrity of the implementation :  NA

Were gains student achievement reported? YES

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

Replication.  Did the study cite previous tests of this treatment? NA

SUMMARY: (Rating 1-5) DESIGN:  5     EDUCATIONAL IMPORTANCE: 5






