Iowa Content Network Review


Documentation of Structured Analysis for Selecting Scientifically-Based Research:  Instructional Strategies and Programs

Reviewer(s):
Ed Peterson and Dean Hartman


  Date Reviewed: 2/7/06

Title of Study: Effects of the learning cycle upon student and classroom teacher performance.
Author(s): Marek, Edmund and Methven, Suzanne
Source, Publication Date & Pages: Journal of Research in Science Teaching, Vol. 28, No.1, PP.41-53 (1991)
Is this source (journal or book) refereed?  Yes 
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: The relationship between the implementation of a teacher in-service workshop based on developing learning cycle materials and elementary school student’s conservation reasoning and their usage of language to describe properties of objects.
Research Question:  Would teachers involved in the learning cycle workshop implement the process into their classrooms and would the students, taught by teachers having taken the workshop, gain, as a result, in conservation reasoning and as well as in their language usage.

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

Sixteen teachers were involved in the in-service workshop.  In addition, eleven teachers were identified as matched, comparison (control) teachers.  Ten students from each teacher’s classrooms were randomly selected to be part of the study.  Information on the SES of the students was not provided.

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

The 16 selected teachers attended an in-service workshop five hours each weekday, for four consecutive weeks during the summer.  The workshop emphasized the development and instruction of a learning cycle based curriculum. During the following school year the in-service teachers used the learning cycle in their classroom while the comparison (control) group teachers taught their students by exposition. Each student was interviewed to assess his/her conservation reasoning and use of descriptive language.  Pre and post tests were used to determine the effectiveness of students’ conservation reasoning. 

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

All teachers involved taught grades ranging from kindergarten through fifth grade, except for fourth grade.  Observation data, relating to teaching procedures, were collected from all involved teachers at midyear.  Students in classrooms, of those teachers involved in the workshop, experienced science taught using the learning cycle.  Teachers in the comparison group taught from the textbook and generally told students the concept, followed by an experiment verifying the concept.  In the comparison group, student data were not used in class discussions and little interaction occurred.
Students’ conservation reasoning was measured using an interview process and through pre and post tests.  Conservation reasoning tasks were given to students and measured at the beginning of the school year and at the end of the school year.  The measurement of descriptive language was accomplished using taped interviews of students’ descriptive comparisons of objects in a set to a uniquely different object.

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.)

Data were collected through interviews and pre/post tests.  Student descriptive language was measured using taped interviews.  Data from the taped interviews were grouped, based on the number of property words used, past experiences mentioned, and little or no responses.  Pretest data on conservation reasoning was collected from the 4th to the tenth week of school.   The pre/post tests consisted of three Piagetian conservation tasks – liquid amount, weight, and length.
The percentages of students able to do conservation reasoning, based on pre and post test data for both the experimental group and the comparison group, were recorded by grade level.

The average number of words used in the student interviews for both experimental and comparison groups was used to quantitatively measure and compare the descriptive language of both groups.
A 26 item questionnaire provided data about the in-service teacher’s characteristics, attitudes, and degree of learning center implementation.  In order to evaluate the success of the workshop the questionnaire was given prior to the workshop, at the completion of the workshop, and 10 months after the workshop.   

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

Teachers involved in the in-service implemented the workshop-developed materials and recognized the potential of the learning cycle. The teacher surveys demonstrated that, as a result of the workshop (1) all teachers became more aware of their student’s reasoning processes, (2) administrators supported changes that emphasized reasoning development, and (2) positive changes in teaching occurred. 

 Their students did demonstrate greater gains in conservation reasoning.  The experimental group students increased 44% in their conservation reasoning abilities while the comparison group gained 17%.  Students in the learning cycle classrooms were better able to use property words than their counterparts in the non-learning cycle classrooms.  They were also more willing to talk during their interviews.  The experimental group had an average of 166.1 words and a posttest of 175.3 words or a gain of 9.2 words.  The comparison group had a pretest average number of words of 134.4 words and a posttest number of 133.4 or a decrease of 0.6 words.
6. Did  implementation data address both the frequency of use as well as the integrity of the implementation?  No.
7. Were gains in student achievement reported? Yes 

If yes, briefly describe.  Gains were reported through the pre/post tests and through the comparison of word usage.  The experimental students had greater gains in language usage and in conservation reasoning than the control students.
If student achievement gains were reported, were they sustained over time?  Not known.
8.  Replication:  Did the study cite previous tests of this treatment?

Yes, a study by Bryant and Marek (1987) and another by Westbrook and Bryant (1989)
Is this study a replication of an earlier study? 

With modification.  Both of the above studies dealt with in-servicing teachers on the learning cycle and student involvement and coverage of material.
Summary:  The study involved 16 teachers in-serviced on the learning cycle, followed by their use of the developed learning cycle curriculum material during the school year. Teacher surveys indicated the workshop was quite effective in preparing teachers to use the learning cycle. Comparisons of conservation reasoning and the use of descriptive words were made between students in learning-cycle classrooms and non-learning cycle classrooms.  Significantly greater gains in conservation reasoning and language usage occurred with the students in the learning-cycle classrooms.
Rating:  4
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