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1. What is the name or title of the instructional strategy/model, program, material, or
interventions? 
     
Name/Title: Concrete instruction via learning cycles

Research Question: How does the form of each part of a learning cycle influence physics students’ content achievement and attitudes toward the subject and how it is learned?

Description of subjects:  (Include number of participants, age, SES, etc.)
The student participants were three classes of secondary school physics in the Norman, Oklahoma Senior High School (62 students of 39 males and 23 females). Range, mean and standard deviation of ages, IQ and G.P.A. of each class of participants were noted.  This data demonstrated that most of the students were drawn from the better students.

2. Describe the strategy/model, program, material or intervention.
The learning cycle strategy is a teaching strategy or model consisting of three phases. The EXPLORATION phase consists of data collection and recording from a concrete experience.  It allows the student to experience the concept to be learned before any language or labels are attached to it.  The CONCEPT INVENTION phase then provides the experience of students and the teacher inventing the concept that explains their data, bringing in language and labels through necessity.  The EXPANSION phase involves students using the invented concept to expand into additional experiments and relate it to other concepts.


All three classes of students were exposed to the same four physics units: linear motion, measuring heat in a solid, static electricity, and currents and magnetism.

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) 
All three classes were taught by the same teacher for one year (55 minutes per
day, 5 days per week). Classes were taught in a classroom designed for secondary school physics. Students worked in groups of three or four.  Class discussions were
audio-recorded and researchers observed classroom and laboratory during each entire
experiment. The treatment was as follows:


Class Section 430 used the regular learning cycle form in three of the four units.
In one unit the exploration and expansion was totally teacher lecture.


Class Section 432 used the regular learning cycle form in only one unit.  In the
other three units the exploration and expansion used teacher data in written form or
teacher demonstration and oral presentation.


Class Section 433 never experienced the regular learning cycle form.  In all four
units the exploration and expansion used teacher data in oral form, video-taped or teacher demonstration. 

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.)
Evaluation was done with three instruments:
Concept Achievement Tests (CATs) were used to measure student understanding
of the content.  They were developed by the researchers specifically to allow the respondents to demonstrate understanding of concepts without directly asking them to focus on the concept being tested.  The intent was to make them indirect, qualitative and application oriented.  
Birnie-Abraham-Renner Quick Attitude Differential (the BAR) evaluated student
attitude.
Individual student interviews evaluated student content understanding, student
opinions of physics and teaching procedures and how learning was progressing.


The CATs were given a total of 13 times during the four units (pre and post unit,
later adding post exploration and six weeks after the unit). Forms A and B were used to
minimize learning through taking the tests. Reliability was determined by using the
Cronbach Alpha on 7 of the 13 testing times.  Each CAT test item was assigned a score (0 to 3) depending on the level of understanding of the concept demonstrated by the student’s answer. Scores were added and converted to a percentage. Correlation of the two forms of CAT was calculated. 


The BAR was developed to measure the comprehension factor (every students’
reaction to the same questions about their attitudes toward their academic success in each investigation) and the contentment factor (the students’ interest and enjoyment of the concept being investigated in each investigation).  Students used a Likert scale for their responses. The BAR was judged to be content-valid with a parallel research study in chemistry. 

Individual student interviews were regarding their knowledge of content and to determine their attitudes towards physics and the manner in which they were learning. Six students were randomly selected from each class and were interviewed before each learning cycle began and after each phase. Naturalistic data were collected from approximately 90 interviews during the four experiments.

5. Briefly describe and summarize the results of the study.
CAT results:
-In Experiment One there was no significant difference in mean content achievement scores between the three classes thus indicating that the form of the content did not affect content achievement. All three groups scored almost the same six weeks later on retention.
-In Experiment Four content achievement scores were almost the same BUT the group
that received the regular form of the cycle retained its maximum gain while the other
two groups did not.

It is important to note that most of the participating students were formal operational during the experiments.


BAR results:
-The data on the contentment and comprehension factors were interpreted to mean there are no consistent differences between the attitudes of the groups.


Student Interviews:
-Students were overwhelmingly in favor of the regular-form cycle as opposed to getting
data from some other form.
Conclusion:
The students do not demonstrate they know more content by experiencing the learning
cycle in its regular form, but like it better, feel more secure and believe they learn more if they experience it.   Also some of the data suggest that retention of content achievement is higher with the regular form of the learning cycle.

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.
The achievement gains of students experiencing the regular form of the learning
cycles showed the same achievement gains as students who did not.

If student achievement gains were reported, were they sustained over time?
Data suggest the content understandings are more permanent when students
experience the regular forms of the learning cycle-active experimentation than if some
other form is used.

8. 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.

9. 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 interventions, 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 the study was to determine if the form of the Exploration and Expansion phases of the learning cycle influence content achievement and attitude toward the subject of physics and how it is learned. The students were three classes of high school physics (39 males and 23 females) in Norman Oklahoma. Data showed the students did not demonstrate they knew more content by experiencing the learning cycle in its regular form, but like it best, feel more secure and believe they learn more when they experienced it.  Some data also showed more retention of content when using the regular form of the learning cycle.
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