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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:  Concept Mapping and Achievement 

Research Question:  1. Are there any differences in achievement between groups that receive instruction in concept mapping and groups that receive standard instruction?  2. Are there any differences in achievement between groups that map concepts prior to, during, and subsequent to instruction and groups that concept map subsequent to instruction only?
Description of Subjects:  The sample consisted of 87 high school physics students, 67% male seniors and 21% female seniors with an average age if 17.  Ninety-three percent of the students planned to attend college or some other post secondary education.  
2. Describe the strategy/model, program, material, or intervention.

The unit under study was entitled Conservation of Energy and Momentum and included the major concepts of work, power, energy and momentum.  All students were given a study guide which included a one paragraph introduction; the 15 objectives of the unit; a list of major concepts; and enabling activities which included reading and written assignments such as textbook questions and problems, conceptual questions, a collisions worksheet, and three experiments – two of which were required.  The students were used to an informal classroom environment in which they worked at their own pace.  Most students formed partnerships and worked in small groups. 
Four of the classes had six weeks of instruction in concept mapping.  The instruction included the submission of concept maps on reading passages on scientific laws and theories and on the general content of physics.  In addition, those four classes submitted concept maps at the conclusion of the two previous units:  forces, friction and torque, and two-dimensional motion.

The control group (two classes) followed normal instruction as delineated above.  This group received no concept mapping instruction and was required to complete the third experiment (on conservation of momentum and energy) to compensate for not having to submit concept maps for the unit.  The post instructional mapping group (two classes) was required to submit concept maps at the end of the unit.  The teacher responded to individual questions concerning the structure of students’ concept maps, but there was no attempt made at large-scale classroom instruction on the concept map for the unit.  The pre/post instructional mapping group (two classes) was required to complete a concept map of the key concepts of the unit under study prior to instruction, the first or second day of the unit.  These two classes were encouraged to revise their concept maps as the unit progressed. Again, the teacher responded to individual questions concerning the structure of students’ concept maps, but there was no attempt made at large-scale classroom instruction on the concept map for the unit.
3. Describe the design of the study.
The experimental design followed was based on the Solomon four-group design.  The classes were randomly selected and randomly assigned as to treatment and pretest conditions.  The teacher was the same for all groups.  Three of the classes (one from each treatment group) took a pretest identical to the posttest on the first day of the unit.  This design cannot be properly labeled a true experimental design since the individual subjects were not randomly assigned to experimental and control treatments; however, it did give greater control over the selection threat to validity than the usual quasi-experimental design.
4. What instruments were used to collect data and what metric(s) were used to report results?
The instrument chosen for measuring achievement for the unit consisted of 30 items selected from the Ontario Assessment Instrumental Pool: Physics – Senior Division (OAIPPSD, 1981).  The OAIPPSD was the largest collection of assessment items available in the field of secondary school physics.  The items selected for this study were matched by behavioral objectives to the objectives of the unit.  Content validity of the instrument was assumed based on the selection process of the test items. 

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

A two-way (factorial) ANOVA was performed to determine if a pretest-posttest effect was present.  One factor was the level of treatment.  The other factor was the pretest condition.  There was no significant interaction effect.  A one-way analysis of covariance (ANOVA) on the posttest to determine any statistically significant difference between treatment and conventional instruction was conducted.  The math sub-score of the Scholastic Achievement Test (SATM) was the covariant.  The analysis showed a significant difference on achievement score in favor of the treatment group.  The study concluded that for these sample groups that received instruction on concept mapping scored significantly higher than groups that received standard instruction.  The level of treatment (amount of concept mapping) was related to the gain in achievement.  Groups that mapped concepts prior to, during, and subsequent to instruction recorded higher posttest scores.  
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:  
X

Yes: 
   
  If yes, briefly describe.

7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

This was the focus of the study.  Achievement was related to the amount of concept mapping experienced by the groups.

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

There was no longitudinal component to measure durability of conceptual learning.
7. 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.

The study cited numerous studies on concept mapping and achievement with various emphases.  The results of these studies were mixed.  In a sense this study was a replication of an attempt to determine whether concept mapping affects achievement.  The special feature of this study was the variable of frequency of concept mapping in a unit of study.
Summary
This study compared the achievement in secondary school physics relative to three levels of involvement of concept mapping in a unit on conservation of energy and momentum.  The average age of the subjects in the study was 17 years.   The control group had no experiences in concept mapping.  The first treatment group was given an assignment on concept mapping at the conclusion of the unit of study.  They had experience with concept mapping in the two previous units.  The second treatment group was required to complete a concept map the first or second day of instruction of the key concepts in the unit.  They were encouraged to revise their concept maps as the unit progressed.  This group also had experience with concept mapping in two previous units of study.  The study concluded that for these sample groups that received instruction on concept mapping students scored significantly higher than groups that received standard instruction.  The level of treatment (amount of concept mapping) was related to the gain in achievement.  Groups that mapped concepts prior to, during, and subsequent to instruction recorded higher posttest scores.  The level of use of concept mapping was a strength of this study.  Limitations of the study were the sample size and that this study was done in only one school by only one teacher.  The implementation validity cannot be answered on the basis of this study.
Ratings (scale: 1–5)

Overall Rating:  4
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