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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: concrete instruction via learning cycles
Research Question: Do ninth grade students experiencing concrete instruction develop a greater increase in understanding of science content than students experiencing formal instruction?
Description of subjects:  (Include number of participants, age, SUES, etc.)

The experimental (inquiry or concrete instruction via learning cycles)  group consisted of 23 ninth grade science students.  The control (formal or exposition instruction) group consisted of 25 ninth grade science students.  They were students in a rural midwest junior high school.
II. Describe the strategy/model, program, material, or intervention.

The inquiry or learning cycle strategy is a generalized teaching strategy/model consisting of three phases:  the exploration or gathering data phase; the conceptual invention phase and the discovery (or expansion of the idea) phase.  This is in contrast to the formal instruction strategy consisting of oral explanation, motion pictures and filmstrips, textbook reading, questions and problems, supervised study and demonstrations.

Both groups were exposed to the same content of four physical science units: static electricity, current electircity, light and optics, and sound.

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

The design employed in this investigation was pretest, posttest, post-posttest with experimental and control groups..  The students for the study were drawn from a sample of approximately 150 ninth-grade students.  Previously students with high grades and low grades in math had been placed in two separate groups.  Students from the remaining group were randomly assigned, according to class scheduling possibilities to the experimental or control groups for this research.  The study extended over a seven month period from August to March with the classroom instruction being conducted during the first 12 weeks of this period.  Following this instruction period all students were returned to their regular science classes taught by the same teacher (not a part of the experiment).  The instruction strategies were a blend of the two employed in the experiment.

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.)

Content achievement, and retention, intellectual development and IQ were the variables being measured.  Two content tests were employed to collect data after each unit and three months following the instruction.  The content validity of these instruments was determined by establishing face validity of the test items and of each examination and then calculating the reliability of each examination.  This procedure yielded whole test reliabilities ranging from .07 to .60 for multiple choice items and .20 to .81 for free response items.

Intellectual level of each student was assessed with four tasks designed by Inhelder and Piaget (1958) and Piaget, Inhelder, and Szeninska (1960): 1) Conservation of Volume; 2) Separation of Variables; 3) Equilibrium in the balance; and 4) Combinations of Colorless Chemical Liquids.  The reliabilities of these tasks was established previously by other researchers and ranged from .48 to .78.

The IQ measurement employed was the Short Form Test of Academic Aptitude (SFTAA), Level 5 (Sullivan, clark, & Teigs, 1970).  The total test reliabilities published for this test are .94,  .89 and .78 for the two-week, six-week, and 14-month intervals, respectively.

Means, standard deviations, t-ratios and significance levels were calculated for the end-of-the-unit test data, for the Piagetian scores and for the IQ test data.

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

“The results show that on three out of four of the content units, the concrete instruction group outscored the formal instruction group on the end-of-the-unit tests. ... When the results of the examinations are combined, the concrete instruction group outscored the formal instruction group on both the end-of-the-unit and the three-months-later administration of the examinations. ... With the exception of both of the end-of-the unit examinatons on static electricity and the multiple choice end-of-the unit examination on sound, all differences for both types of examinations and both adminsitrations of them statistically demonstrate that the concrete instruction group performed in a manner superior to the formal instruction group. (page 511)

“An analysis of covariance demonstrated that neither IQ nor intellectual development was responsible for the observed differences in the means of the content examinations.” (page 512)

Analysis of data from the Intellectual Development measures indicate that the concrete instruction group gains on the tasks were greater than that of the formal instruction group.

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.

The achievement gains of students experiencing concrete instruction via learning cycles was significantly greater than that of students experiencing formal instruction.


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


Yes, a post-posttest was administered 3 months after each unit of instruction.  For both groups gains were sustained over time, with the experimental having greater retention.

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.

Summary:

Rating

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

The purpose of this study was to determine if ninth grade students experiencing concrete instruction via learning cycles would have greater gains in content achievement than students experiencing formal instruction.  The subjects were 48 ninth grade students in a rural midwest junior high school, 23in the experimental grop and 25 in the control group.  Data from achievement tests at the end of four different physical science units demonstrated that students receiving concrete instruction using the lerning cycle did make greater achievement gains than did those receiving formal instruction..  The experimental group also exhibited greater retention of content knowledge than the control group.

These results should be considered along with a number of other studies reported in this section showing the benefit of science instruction employing the learning cycle.
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