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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: Changing middle school students’ conceptions of matter and molecules
Research Question:  Does the use of conceptual frameworks result in improved learning of scientific understanding as compared to instruction of content and process skills.

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

The study involved 15 sixth-grade science classes taught by 12 teachers from four middle schools in each of two successive years.  The students were ethnically mixed and primarily of lower and middle SES in the Midwest.

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

The purpose of this study was to compare results of teaching and learning based on the mastery of content knowledge and science process skills with teaching using a process where students take and active role in building and modifying their own knowledge through a process of conceptual change.

The strategy was to have teachers initially instruct students using a Matter and Molecules unit from a Houghton-Mifflin textbook.  Following the instruction students were tested, clinical interviews were held, and observations and feedback from teachers were recorded.  Results of students’ understanding of the concepts regarding molecular theory from year one were then used to redesign the unit for year two so that the unit integrated scientific knowledge and student’s existing conceptions.  Students then used that knowledge to describe, explain, and predict real-world phenomena.  Instruction required the use of a task by conceptions chart developed to specify relationships between students’ conceptions, classroom activities and the principles of cognitive apprenticeship.  The instruction guided the development of sequences of activities leading to mastery.  The process required students to establish the problem with each task, model it, and then perform the task with decreasing levels of support.  A curriculum development team assessed conceptual barriers and identified common student misconceptions that made the tasks especially difficult.  Prior to year two teachers received in-service training for one day.  Data from five categories, each with a macrosopic and molecular component were recorded.

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

The study involved a pre and post-test comparison of the scores of both year one and year two students on five categories of a Matter and Molecules unit.  The five categories in the unit were Nature of Matter, States of Matter, Thermal Expansion, Dissolving, and Changes of State.  After completion of the unit year one results were compared with year two results.

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.)

Mean scores, of the year one total student groups’ pre and post tests scores from each category, were compared with those of year two.  Reading and mathematics scores on the Standard Achievement Tests were used to compare the two groups to assure similarity between the two groups.  The results of a paired two-tailed t-test showed no significant difference between the two groups in reading and mathematics.

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

Adequate understanding of scientific conception based on pre-tests for both year 1 and year 2 students was 3.8%.  Twenty six percent of the students demonstrated an understanding of the goal concepts on the year one post-test, while year two students demonstrated a 50% understanding.  The post-tests percentages for the categories were: Nature of Science, year one 20.9%, year two, 46.6%; States of Matter, year one 27%, year 2, 53%; Thermal Expansion, year one, 68%, year two, 80%; Dissolving, year one 21%, year 2, 67%, Changes of State, year one 28%, year two, 41%.  The study demonstrates that conceptual change research should play a role in curriculum development.  

6. Did the study include an evaluation of how the intervention was implemented? No
7.   Did implementation data address both the frequency of use as well as the integrity of the implementation? No
8. Were gains in student achievement reported?  

Yes, as a group.
If yes, briefly describe.  Mean scores of the pre and post tests for both year one and year two were reported.

If student achievement gains were reported, were they sustained over time?  unknown
9. Replication:  Did the study cite previous tests of this treatment? No.  Is this study a replication of an earlier study? No.
Summary:

This study involved 15 sixth-grade ethnically diverse science students of low SES.  During year one, students were taught a Matter and Molecules Unit with learning emphasizing content knowledge and science process skills. During year two, the teaching emphasized having students take an active role in building their own knowledge through a conceptual change process.  Year two students scored significantly higher on four of the five categories of the unit.
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