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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?

a.  Name/Title: Cognitive learning in an inquiry-based classroom

b.  Research Question:  How do the mental processes of abstraction, reflection, perturbation, spatial structuring, and coordination, along with face to face social interaction within pairs, bring about meaningful and powerful student learning?

c. Description of subjects:  (Include number of participants, age, SES, etc.) - The case studies involved three pairs of 5th grade students taught by a teacher who was highly skilled in creating a classroom culture of inquiry, problem solving, and sense making.

2.  Describe the strategy/model, program, material, or intervention.  Students were to find a way to correctly predict the number of cubes that would fill boxes described by pictures, nets, or words.  Students worked collaboratively in pairs to predict how many cubes would fit in a graphically represented box, then to check their predictions by making the box out of grid paper and filling it with cubes.  Students checked their predictions for one problem before continuing on with the next.  The teacher circulated around the classroom, interacting with student pairs, encouraging collaboration and communication within the pairs and promoting individual sense making.

3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)  The three one shot case studies of paired students occurred during a 4-week, one hour a day, instructional unit on volume.  The particular activity described in the study took an average of two class periods.  Students were chosen for the case studies if they did not use a layer approach to volume on all three pre-interview problems and if they were recommended by their teacher.  One pair of boys and one pair of girls were chose from both the high group (class 1) and the low group (class 2).

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.)  Research assistants or the researcher sat with each case study pair, observing and asking clarifying questions.  All sessions were videotaped and transcribed.  Case study students were determined to be typical of students in the classes as a whole.  Students were given pre-interviews and post-interviews consisting of three cube-enumeration tasks (one standard format and two novel).  There was also a delayed post-interview in early June where students were asked to determine how many cubes were needed to make a pictured cube building.

5.  Briefly describe and summarize the results of the study. In the 18 solution attempts on the pre-interview (6 students, 3 items) were one use of a layering strategy (correct), 12 enumerations of outside cube faces only, and five attempts to visualize each cube (only one of which was correct).  On the post-interview, all students but one correctly used a layering strategy.  On the delayed post-interview, all but one correctly used a layering strategy.  These case study results were typical of those achieved by students in the two classes:  For the 47 total students, the average number correct was 1.30 on the pre-interview and 2.77 on the post-interview.  Eight students got all three problems correct on the pre-interview and 37 on the post-interview.

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: ____Yes:    X   
If yes, briefly describe.  As previously described, pairs were accompanied and videotaped by the researcher or research assistants.

7.  Were gains in student achievement reported?  

No: ____Yes:    X   
If yes, briefly describe.  See the answer to number 5.
If student achievement gains were reported, were they sustained over time?  See the answer to number 5.

8.  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.  Previously researchers have described the cognitive constructions students make as they enumerate 3D arrays of cubes (Battista & Clements, 1996) and an emergent perspective (Cobb & Yackel, 1995)

Summary:

Rating:    2      Design (scale: 1-5)
   2      Educational Importance (scale: 1-5)

The researcher studied three pairs of students in case studies. Students were to find a way to correctly predict the number of cubes that would fill boxes described by pictures, nets, or words.  Students worked collaboratively in pairs to predict how many cubes would fit in a graphically represented box, then to check their predictions by making the box out of grid paper and filling it with cubes.  Students checked their predictions for one problem before continuing on with the next.  The teacher circulated around the classroom, interacting with student pairs, encouraging collaboration and communication within the pairs and promoting individual sense making.  Researchers observed, prompted and videotaped the pairs to analyze their cognitive construction of the strategy of layering to determine the volume of a box.  The author describes how the mental processes of abstraction, reflection, perturbation, spatial structuring, and coordination, along with face to face social interaction within pairs, bring about meaningful and powerful student learning.
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