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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 or goal?

 

Name/Title: 
     What is the comparative effectiveness of four selected instructional strategies: analogies, diagrams, proportionality, factor-label; for teaching problem solving in high school chemistry to students who varied in mathematics anxiety, verbal and visual preference, and proportional reasoning ability; in the study of four integral chemistry units: mole concept, gas laws, stoichiometry, molarity?
 
Description of subjects: (Number of participants, age, SES, etc.)
     Sample consisted of 699 high school chemistry students enrolled in a eight schools varying in size and location: inner city, suburban, small town, rural.  Data were analyzed for 421 students who completed the entire yearlong experiment.

 

2) Description of the strategy/model, program, materiel, or intervention:
     Color-coded self-instructional booklets were prepared to teach each of four chemistry units according to each of the four teaching strategies.  Each unit had three to four lessons consisting of an introduction, the concepts and a summary with extra practice problems.  
     A posttest was given at the end of each unit.  Students then received review sheets containing brief summaries of the methods and these were used to study for delayed unit posttests administered two weeks later.  The ACS-NSTA Examination in High School Chemistry was given at the end of the year. 
     Content and pedagogical validity of the units were checked by a chemist and two chemistry educators.
   

 

3) Description of the design of the study: (sample selection, assignment to treatment, controls, length of the intervention, etc.)
     Posttest control group design.  Students randomly assigned by aptitude to four treatment groups each with a different strategy. All four strategies used simultaneously in each classroom.  
    Data were analyzed for 421 students who completed the full year experiment.   
4) Instruments used to collect data: (metrics (effect size, tests of significance, etc.) Also, measures of the dependent variable, implementation, attitudes, etc.
     For assignment to experimental groups aptitudes were determined with appropriate, recognized, validated  measures.  Problem solving-ability was measured by a series of immediate posttests, delayed posttests and the ACS-NSTA Exam in High School Chemistry.  
     Data were analyzed using several multiple linear regression techniques.   

5) Brief description and summary of results:

 

MAIN EFFECTS
1. The particular strategy used by students to solve chemistry problems had a significant effect on   achievement.
2. Mathematics anxiety was negatively correlated with achievement.
3. Problem solving in Chemistry was dependent on student's proportional reasoning ability
4. Verbal and visual preferences of students were not related to achievement.
5. For teaching the mole concept the factor label strategy was the most effective and the    proportionality strategy least effective. 
6. For teaching the gas laws the proportionality strategy was the most effective and diagrams and   analogies strategies were the least describable.   

 

SECONDARY EFFECTS 
1. Students of low visual preference using the analogy strategy scored highest on the ACS-NSTA Examination in High School Chemistry
2. For students of low visual preference the analogies strategy was most effective. 
3. For students of high math anxiety and low visual preference the diagram method was the most   effective. 
4. For students with high math anxiety and low proportional reasoning ability the analogies   strategy was the most effective and the factor-label strategy the least effective. 

 

6) Did the study include an evaluation of how the intervention was implemented?   NO. 
     Did implementation data address frequency of use as well as integrity of the implementation?  NO. 
 
7) Were gains in student achievement reported?  YES.   If so, briefly describe.  The study compared several strategies for teaching problem solving in chemistry, some of which produced better results than others.  

 

If student achievement gains were reported were they sustained over time? Yes. 

 

8) Replication.  Did the study cite previous tests of this treatment?   YES. IN PART.  
Is this study a replication of an earlier study? NO.   


SUMMARY: 
   Rating on Design Scale of 1-5.   Five (5) 
Four hundred twenty one high school chemistry students varying in mathematics anxiety, verbal and visual preferences, and proportional reasoning ability studying integral units: mole concept, gas laws, stoichiometry and molarity were subjected to four different strategies: analogies, diagrams, proportionality and factor-label.  Conclusions are significant but varied and numerous as they depended on the strategy investigated.  These are delineated in the research review. 
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