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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: Systematic modeling instructional approach
Research Question: 

1) Do students who have received modeled instruction of integrated science process skills demonstrate any significant difference in their achievement of these process skills when compared with students in control groups? 

2) Do students’ cognitive developmental levels affect integrated process skill achievement?

3) Will students who are at a concrete developmental level manifest different achievement of science process skills with modeled instruction than students who are at a formal operational level of cognitive development?

4) Do students who have received modeled instruction of integrated science process skills demonstrate significant differences in their logical reasoning abilities when compared with students in control groups?

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

The subjects were 327 sixth through ninth grade students in a large urban school system along with 16 of their teachers.  The students can be characterized as having a low socioeconomic status.

2.  Describe the strategy/model, program, material, or intervention.
The strategy used in this study was systematic modeling.  The systematic modeling strategy is made up of 1) concept and process skill introduction by the teacher, 2) modeling of the use of process skills by the teacher, 3) modeling by the teacher along with student response, and 4) student independent practice using the science process being taught.

A second strategy used by some of the control teachers was the learning cycle.  The learning cycle strategy divides instruction into three phases: 1) Data-Gathering where the students performed an activity designed to introduce and develop a process skill, 2) conceptual intervention where the teacher and class discuss the activity and further develop the process skill being studied, and 3) concept expansion where students perform additional activities to further develop the process skill.

The science process skills identified in this study were: observing, inferring, measuring, communicating, classifying, and predicting.  The integrated science process skills identified were: the ability to make hypotheses, identify and control variables, define operationally, interpret data, and experiment. 

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

Thirteen of the teachers were involved in a university inservice course designed to train teachers in both the basic and integrated science processs skills.  It consisted of 10 three-hour sessions. .  The teachers were then randomly assigned to use one of the two teaching strategies to be used in their classrooms.  Half of these teachers were trained to use the systematic modeling strategy and the remaining teachers were trained to use the learning cycle strategy.  Those using the systematic modeling strategy were considered the experimental group and those using the learning cycle were considered a control group.  In addition, three other teachers in the same school system who were not involved in the university inservice program served as an additional control group.

The teachers assigned to one of the two strategies delivered a series of 15 process skill lessons during a three-month time interval.  Students in both groups were introduced to the same science process skills with one lesson on each basic process skill and 10 integrated process skill lessons.  The third group of teachers taught their normal science program.

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.)

The two instruments used for the collection of pre and post test data were:

1) The Middle Grades Integrated Process Skill Test (MIPT) was adapted by Cronin and Padilla for middle grades from the Test of Integrated Science Process Skills developed by Dillashaw and Okey.  The Kuder-Richardson (KR-2) reliability rating for this test was determined to be 0.89.

2) The Group Assessment of Logical Thinking (GALT) was developed by Roadrangka, Yeany, and Padilla as a pencil-and-paper group test for formal operational reasoning.  It identified student ability to use conservational thinking, proportional reasoning, probabilistic reasoning, correlational reasoning, combinatorial reasoning, and ability to isolate and control variables.  Reliability for this test was determined as having a Cronbach’s alpha value of 0.85.

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

Data analysis involved a 3 x 2 factorial analysis of covariance on the student measure of integrated science process skills and of the logical thinking posttest results.  On the integrated process skills the experimental group scored significantly higher than the learning cycle group  and higher than the traditional teaching strategy group.  It was also determined that the concrete operational students were not able to make MIPT gains equivalent to those of the above-concrete operational students regardless of the teaching strategy used.

On the comparison of formal reasoning ability the learning cycle group scored significantly higher than the other two groups.  There was no significant difference between the experimental (systematic model) group and the traditional instruction 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.
Student achievement on integrated process skills was significantly greater for the experimental (systematic model) group than for the learning cycle group or the traditional instruction group.  Student achievement on formal reasoning ability for the learning cycle group was significantly higher than that of the experimental or traditional instruction group.


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

unknown

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 information is insufficient to determine the nature of previous studies.

Summary:

Rating
 4
 Design (scale: 1-5)


This study investigated the effectiveness of the systematic modeling instructional strategy for the development of integrated science process skills and the development of formal reasoning ability compared with the learning cycle instructional strategy and a traditional instructional strategy.  The subjects were 327 middle school students from a large urban district along with their teachers.  In regard to the learning of the integrated science process skills, it was determined that the systematic modeling strategy was superior to the learning cycle strategy and to the traditional instructional strategy.  In regard to the development of formal reasoning the learning cycle strategy proved to be superior to the systematic modeling strategy and to the traditional instructional strategy.
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