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I.  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 Questions:  “What is the influence of teaching methods upon content achievement of concrete and formal concepts by students who differ in level of operational thought?  What influence does concrete and formal teaching have upon the intellectual development of students?” (p.87)
Description of subjects:  (Include number of participants, age, SUES, etc.)

The participants in this study were ninth and tenth grade senior high school biology students from a small-sized western US city.  

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

The experimental teaching strategy employed in this investigation was concrete instruction (learning cycle).  The control teaching strategy was formal instruction (primarily exposition).

Based on the work of Jean Piaget the learning cycle provides concrete experiences for students who are at the concrete operational or transitional level of intellectual development.  The learning cycle consists of three phases. With the first phase, exploration, students interacted with concrete materials guided by written directions for gathering data related to the concept being studied.  Activities included observing, comparing, measuring and experimenting.  No specific information about the concept was provided.  The intent was to produce mental disequilibrium leading the students to concrete experiences which would enable them to either invent the concept themselves or understand it when they were introduced to it by others.  This invention was the second phase of the learning cycle.  Typically the teacher conducted a class discussion to invent the concept.  The expansion-of-the-idea phase of the learning cycle involved the students in experiences similar to the exploration phase related to the concept, with new materials to manipulate or manipulating the same materials in a different way.

The formal instruction consisted of worksheets, teacher lectures, media presentations and, studying and memorizing vocabulary.  Generally, these students did not manipulate equipment or do experiments.

In addition, the concepts being studied throughout the course were classified as either concrete or formal.

III. 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.  Six intact classes of tenth and eleventh grade biology students were randomly selected into two treatment groups:  formal instruction (N = 67, periods 2, 3 and 4) and concrete instruction (N = 68, periods 1, 5 and 6).  “The fourth class period met an extra five minutes each day due to lunch schedules: the other periods were 55 minutes long.  Students followed the same schedule each day, Monday through Friday”. (p. 90)  The two teachers involved in the study were faculty at the same school.  The formal instructor participated voluntarily and selected the content, identified specific concepts to be covered, and set the order of presentation.  The concrete instructor was involved in the research.  “The investigators next classified those concepts into concrete and formal categories . . . and adapted them to the concrete instruction procedure.  All students in the investigation, therefore, experienced the same concrete and formal concepts, in the same order of presentation, within parallel time frames”. (p. 90)  The intervention was carried out over one school year.  

IV.
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.)

The intellectual development of all students was measured by a combination of procedures, scores, and scales using the Cognitive Analysis Project (CAP) test and the Group Embedded Figures test (GEFT) test. “Only five students from the entire sample began the investigation with a Piagetian classification of formal operational”.(p. 91)

Student achievement was measured by three investigator-developed tests and were administered three times (December, March, and May) during the school year.  Test One (ecology) contained 33 multiple-choice items, 26 dealing with concrete concepts and 7 with formal concepts.  Test Two (energy utilization) contained 34 questions dealing with concrete concepts and 6 with formal concepts.  Test Three (photosynthesis & respiration) contained 28 questions dealing with concrete concepts and 6 with formal concepts.  Test One was administered in December, Test Two in March and Test Three in May.  “The questions in all tests emphasized the use of information in solving some kind of problem rather than just asking for information to be repeated “. (p. 91)

The content validity of the investigator-developed tests was estimated using the Kuder-Richardson Formula 20.  The concrete question reliabilities from the three tests were 0.79, 0.82 and 0.63 respectively.  For the formal items, reliability values were 0.38, 0.20. and 0.20, respectively.  

The intellectual development of all students was measured at the beginning and end of the intervention employing the Cognitive Analysis Project test.  This test identified the Piagetian level of intellectual development of the students as concrete operational, transitional-to-formal or formal operational

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

The intellectual development scores indicated the formal instruction group had “29 concrete operational, 28 trasition-to-formal, and 5 formal operational students.  The concrete instruction group . . . had 30 concrete operational, 34 transitional, and no formal operational students”. (p. 92)  While there were no significant differences (p>0.05) in the pretest means of the instructional groups (suggesting they were similar), “the concrete instruction group posttested at a significantly higher level (p< 0.01) than the formal instruction group.  When pretest to posttest gains in intellectual development were tested, the gain by the concrete instruction group was significantly greater at the 0.0001 level than the intellectual gains made by the group receiving formal instruction”. (p. 92)
“On every examination measuring content achievement, the group experiencing concrete instruction performed significantly better. . .  the instructional method was irrelevant when the attempt was made to teach formal concepts to this sample of primarily concrete and transitional-to-formal thinking students”.(p, 92, 3)  Comparing the mean achievements for both instruction groups, concrete instruction led to significantly higher achievement (p< 0.0001) of understandings of concrete biology concepts.  There was no significant differences between instruction groups when teaching formal concepts to concrete and transitional learners.  This suggests that the teaching procedure used “when concrete operational students attempt to learn formal concepts does not matter, not much achievement occurs”. (p. 94)

VI. 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.

VII.
Were gains in student achievement reported?  


No:  



Yes:
       X  

            If yes, briefly describe.

Gains in student achievement of concrete biology concepts were greater for students receiving concrete (learning cycle) instruction than for students receiving formal (exposition) instruction.  This was true for students who were identified as concrete operational and transitional-to-formal thinking students.  For formal concepts, the instructional method was largely irrelevant for all students.


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


Not indicated.

VII. 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.


However, other similar studies were cited which demonstrated similar results.

Summary:

Rating

__4__Design (scale: 1-5)
___4__ Educational Importance (scale: 1-5)

The purpose of this study was to investigate the effects that concrete (learning cycle) and formal (exposition) instruction had on students of varying intellectual development in learning concrete and formal biology concepts.  Subjects in the study were ninth- and tenth-grade high school biology students.  Data from achievement tests indicated that concrete operational and transitional students achieved significantly more when concrete biology concepts were taught using concrete instruction.  Formal biology concepts taught using either method produced little understanding.  Concrete operational and transition-to-formal thinking students in the concrete instruction group gained more in intellectual development than their counterparts in the formal instruction group.  While this was an experimental design using a control group, the study’s weaknesses include random assignment of intact groups (rather than randomly assigned students to classes) and the use of investigator-developed content achievement tests with low reliabilities on formal concept questions.
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