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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:  _Utilizing constructivist teaching strategies for elementary school students in science instruction

Research Question:  _How do the outcomes of developing a knowledge/problem-based epistemology for conceptual change in the elementary school classroom compare in a constructivist taught classroom with a traditionally taught classroom?

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

The population of 45 sixth-grade students came from two private Catholic coeducational schools, both serving primarily white, middle to upper middle class families.  Eighteen students from the constructivist classroom and 27 students from the comparison classrooms accepted the invitation to participate and were interviewed.
2. Describe the strategy/model, program, material, or intervention.


Both curricular treatments were applied to all science classes from first grade through sixth grade.  The constructivist model curriculum centered on engaging students’ own ideas, with the teacher taking the role of facilitator of small-group work and whole-class discussion.  Students developed their own personal models for explaining phenomena.  As students engaged in experimentation and dialogue the teacher guided them to reflect on the intelligibility, plausibility, and fruitfulness of their ideas.  The type of learning experiences provided surpassed the concrete level thought to be appropriate from a Piagetian model of reasoning.
3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)


The treatment school was identified because of the experience and reputation the teacher had for conducting a constructivist curriculum from grades 1-6.  This school was a private Catholic school.  A similar school with one teacher responsible for the science curriculum from grades 1-6 was identified as the comparison school.  Sixth grade students were interviewed because they had experienced nearly 6 years of a particular approach to learning science.  

The comparison classroom’s science curriculum centered on a more traditional, knowledge unproblematic approach.  In the early grades the teacher presented a topic and the students focused on learning facts and on creating art about that topic.  The students explored with hands-on activities in the classroom, outdoors or at home.  In the upper grades topics in science were presented by the teacher in a lecture format and the students were assigned corresponding readings in a standard text.

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 Nature of Science Interview developed by S. Carey was used to document the epistemological achievements of both sets of students.  It contains sections that probe student conceptions of the goals of science, the nature of scientific questions, the purpose of experiments, the role of ideas in scientists’ work, and the nature of the process by which scientific ideas change.  The analysis included (a) the type and level of ideas expressed in four separate clusters of interview questions, and (b) consistency and the coherency of ideas expressed by individual students across the four question clusters.  Coding categories were developed to capture the type and level of ideas that were present in a given cluster.  An analysis of the characteristics of the treatment and comparison classrooms was based on a t-test.

Student responses were categorized into three levels of epistemology of science.  Key ideas that reflect Level 1 are (a) simple activities and procedures or (b) acquiring factual knowledge.  Key ideas for Level 2 focus on (a) explaining how things work or why things happen, (b) testing hypotheses or prior ideas, (c) developing ideas, and (d) working to understand these ideas.  A Level 3 score is based on understanding that theories are coherent explanatory frameworks that guide the scientists’ construction of specific hypotheses, design of experiments, and interpretation of experimental evidence.
5. Briefly describe and summarize the results of the study. 


The main analyses focused on (a) the type and level of ideas expressed by students in the four main question clusters, and (b) the pattern of ideas across the four question clusters.  Cluster 1: Goals of science.  The greatest percentage of students in the comparison class mentioned Level 1 notions of doing things and gathering information.  However, most of the constructivist class demonstrated Level 2 thinking, mentioning understanding ideas and developing ideas.  The mean level for the comparison class was 1.4 and the constructivist class 2.1.  Cluster 2:  Type of questions.  In the comparison class, the majority mentioned journalistic questions about observable events.  In contrast, the majority of students in the constructivist classroom focused on explanation, metacognitive and theoretical entity questions.  The mean level for the comparison class was 1.5 and the constructivist class 2.3.  Cluster 3:  Nature and purpose of experiments.  Overwhelmingly, students in the comparison classroom saw experiments as a means of trying things out or finding cures and answers.  Students in the constructivist class mentioned these answers less commonly, but instead focused on testing and developing ideas.  The mean level for the comparison class was 1.2 and the constructivist class 2.0.  Cluster 4:  Nature of change processes.  The dominant view in the comparison classroom was that scientists keep or abandon an idea after a simple observation or a single experiment - a view consistent with a knowledge unproblematic epistemology.  In contrast, no student in the constructivist class expressed only the simple keep or abandon view of the change process.  Sixty-one percent mentioned that change involves the development of ideas.  The mean level for the comparison class was 1.3 and the constructivist class 2.1.  All of the results were significant at the p<0.0001 level.  
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:  
 X


Yes: 
       


If yes, briefly describe.

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

7. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

The study cited other studies in which the Nature of Science Interview was used, but this was not a replication study.


No:  
  X


Yes: 



If yes, briefly describe.

Summary:

Rating
__3__Design (scale: 1-5)
___4__ Educational Importance (scale: 1-5)

The purposes of this study was to determine whether students taught in a constructivist science classroom from grades 1 - 6 would make significant progress in developing a sophisticated, constructivist epistemology of science.  Eighteen students from a constructivist classroom centered on their own ideas with the teacher guiding them to reflect on the intelligibility, plausibility, and fruitfulness of their ideas.  Twenty-seven students from the comparison classrooms engaged in a more traditional knowledge non-problem oriented approach.  The schools were both private Catholic schools serving primarily white, middle to upper middle class families.  The Nature of Science Interview developed by S. Carey was used to document the epistemological achievements of both sets of students.  The results showed the constructivist class outperformed the comparison class in understanding (a) the goals of science, (b) the type of questions scientists ask, (c) the nature and purpose of experiments, and (d) the nature of change that leads scientists to their ideas and theories.  The strength of this study is that it addressed a very important pedagogical issue of how to convey and teach science to elementary school students.  A weakness of this study was that only two schools participated in this study.  The constructivist teacher in this study was clearly an exemplary teacher.  Could the same results be attained by other teachers and how much training would be required for other teachers to experience similar results?
Page 1 of 3

