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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:  Looks at the use of animation software that is theoretically-designed to move students from simpler to more complex dynamic mental models of phenomena.  A dynamic mental model is a way of understanding the phenomena.  The paper argues that appropriately designed instruction can lead the student to construct more complex mental models that lead to better understanding.  Better understanding leads to better problem – solving achievement.   The instruction starts with the student’s model and provides linkages to progressively more complex models.  
Description of Subjects:  32 high school students in grades 10 or 11 who had completed a science course other than physics (usually chemistry) divided into two groups of 16.

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

Compare two versions of a simulation / workbook package.  One involved a steady state set of models; the second involve the use of transitional models as well.  The transitional models were designed to lead students to construct links between simpler to more complex models.   The topic was electrostatics and electric circuits. 

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

Sample is given above.  Students complete 2h per day of instruction for 2 weeks and were shown videos during the experiment.  Complete pretests of prior knowledge and ability and four types of posttest. 

Experimental (transient states shown) and control (transient states not shown) were matched in algebra ability, prior circuit knowledge, and grade in school

4. What instruments were used to collect data and what metric(s) were used to report results?
· Algebra pretest

· Circuit concepts test given pre and post

· Particle model assessment—test over the behavior of charged particles on a metal plate, given starting conditions, what happens.

· Aggregate model assessment.  Given items with or without charges, asked to predict final state if these items are connected.  Uses the symbolism from the simulation as part of the test. 

· Qualitative circuit model assessment.  Given circuit diagrams, ask to describe what will happen qualitatively.  

· Quantitative circuit model assessment  test over Ohm’s law formula’s

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

As predicted, students with the transient (help to develop model linkages) version did significantly better on the aggregate assessment (effect size = .9), qualitative circuit assessment (effect size = .9), and the quantitative circuit assessment (effect size = 2.7). 

AS predict, there were no significant differences in the particle assessment (this is the beginning model that students enter instruction with.  The intervention was not design to change this model, so the students should have been equivalent in the matched groups)

Gender was not significant and did not interact.  (This is important because the intervention worked as well for girls as boys.)
Take home message:  In helping students understand, a instructional intervention that helps them construct the transition or linkage between their current understanding and the new understanding (model) they must construct proves helpful to the students in doing that construction.  This result generalizes to any parallel situation, in my view.  

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.

Yes, because the instruction was videotaped.

7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

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
This study meets the gold standard for design, but because it is a small scale study and because it does not compare the treatment to traditional instruction, it losses some in importance.  

In an experimental comparison between two groups of high school students studying electrical circuits, students who used a simulation program that helped them see the links between simpler models (explanations or understandings) and more complex models were better able to solve electricity circuit problems.  

I think the take home message is very important and bears examination in additional research.  Take home message:  In helping students understand, a instructional intervention that helps them construct the transition or linkage between their current understanding and the new understanding (model) they must construct proves helpful to the students in doing that construction.  This result generalizes to any parallel situation, in my view.  
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