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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: learning cycle approach
Research Question: How does concrete and formal instruction effect student achievement and intellectual development of sixth grade students?

Description of subjects:  (Include number of participants, age, SES, etc.)

The participants in this study were sixth grade middle school general science students from a small-sized western US city.

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

“Formal instructional activities included lecture-discussion, oral quizzes, written assignments, reading assignments, films, filmstrips, written tests and quizzes.  Lecture- discussion sessions were conducted as follows. . . Major ideas and key vocabulary words were on the blackboard prior to the class period.  The instructor lectured to the students while the students took notes and asked questions.  These lecture sessions averaged 15 to 20 minutes in length.  Films were used about 10% of class time . . . Reading assignments comprised a major portion of the instructional activities . . . Students were not allowed to manipulate the materials or apparatus during demonstrations.  Finally the instructor administered oral quizzes about twice a week. . . students in the formal instruction group did not perform any laboratory investigations . . . 

The concrete instruction or learning cycle approach can be described as consisting of three phases which are:  exploration, conceptual invention, and discovery (or application). . . During the exploration phase the students are involved in exploratory hands-on laboratory activities related to the concept under study.  The concrete activities include observation, measuring, and investigating. . . Written instructions were provided to assist students in their interactions with the concrete materials, but no information concerning the concept being studied was provided during the exploration phase . . . The conceptual invention phase consisted of teacher led discussions about the concrete activities which had been experienced during the exploration phase.  The discussions, which can be described as ‘guided discovery’, culminated with explication of the concept.  The discovery phase, or better, the application and extension phase follows the conceptual invention phase and expands the concept through further experimentation, discussion, reading and audiovisual materials.”     

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

This study was a pretest-posttest control group design.  “Four intact classes of sixth grade students were randomly selected into two treatment groups; formal instruction (N = 58) and concrete instruction (N = 57).”  Sixth grade students were chosen because according to Piaget students in this age group “should be in transition between concrete and operational reasoning”.  The formal instruction group was the control.  The study covered one school year.  Class periods were 45 minutes long with five periods in one week. 

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

Pre- and posttests of the dependent variables, reasoning and science achievement, were measured by Lawson’s Classroom Test of Formal Reasoning (1978) and seven teacher constructed tests covering: “chemistry, physics, earth science, cells, plants, animals, and ecology.  The KR-20 reliability estimate for the reasoning test was 0.63 and 0.88 for science achievement.  An analysis of covariance with scores on the pretest met the criterion for heterogeneity showing that no two groups were significantly different from one another.  However, there was a gender effect (p < 0.05) “favoring males on the posttest of cognitive development”.  

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

The descriptive statistics (mean and SD) for science achievement show that although the pretest scores suggested the two groups were similar at the beginning, the concrete group outperformed the formal instruction group on the posttest scores.  Using pretest scores as covariates, “the difference between these two groups was significant 

(p = 0.01)” with an ES of .56.  Results for the cognitive development pretest and posttest mirrored science achievement.  Both groups were initially alike on the pretest but using pretest scores as covariates against the posttest, the difference between these two groups was significant (p = 0.01, ES=.56).  The cognitive development posttest scores for females in both groups was lower than male posttest scores.  “The percentage of students advancing from concrete reasoning to ‘transitional reasoning’ was greater in the concrete group than in the formal operational group.”       

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.

Students in the concrete (learning cycle) approach showed gains in both cognitive development and science achievement.


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

The study only covered one school year.  There was no longitudinal data.

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 authors cite studies by Purser and Renner (1983), Schneider and Renner (1980), Wollman and Lawson (1978) and Lawson and Wollman (1976) in which concrete learning was used with students over shorter time periods.

Summary:

Rating

4    Design (scale: 1-5)


[The summary paragraph will be used on the web site provided for districts and should include a brief description of the intervention, the content area and age/description of students studied, and the results of the study.  In addition, strengths and limitations of the study should be noted, including adequacy of measures, ease of implementation, etc.]

This study compared the effects on student achievement and intellectual development of concrete instruction compared with formal instruction.  Concrete instruction was in the form of a learning cycle consisting of exploration, concept invention and application.  The subjects in the study were 115 sixth grade middle school general science students from a small-sized western US city.  On the test measuring science learning the mean scores of the concrete group was 490 compared to 434 for the formal instructional group.  This difference is significant at the p<0.01 level and ES=0.56.  On the test indicating intellectual development the mean score of the concrete group was 4.75 compared to 3.17 for the formal instructional group.  These differences were significantly different (p = 0.01, ES=0.56).  The results of this study ”add to an increasing body of evidence which points to a link between hands-on science instructional activities, intellectual development, and science achievement.  The Strength of this study is in the variety of instruments used to determine effect.  The weakness is that classes rather than students were randomly assigned to control and treatment.
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