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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: Learning Cycle Instructional Strategy for integrated science, math, and technology

Research Question:  Is student achievement affected by integrated curricula?  
Intended outcome:  The intended outcome of this study was to validate the curriculum development process, alignment with national standards, student achievement, a professional development model, strategies for gaining community support, and formal adoption of the curriculum.
Description of subjects:  (Include number of participants, age, SES, etc.)


There were a total of 539 eighth grade students in this study, 293 students enrolled in the Integrated Math, Science, and Technology (IMaST) program and 246 in the traditional program.  The students came from eight different schools from seven states.  The populations ranged from primarily Caucasian, to primarily African American, and some Hispanics students.  The students ranged from upper to low economic status.
2.  Describe the strategy/model, program, material, or intervention.


This integrated middle school program was designed around themes such as; patterns, body works, living on the edge (ecosystems), manufacturing, forecasting (patterns, slope, prediction), animal habitats, human settlements, systems, and communication pathways.  The national standards were used as a guide for coverage of key concepts within each discipline.  This teaching strategy employed a four phase learning cycle.  Throughout the “Exploring the Idea” phase students were involved in hands-on activities which focused on student guided discovery, making predictions, recognizing assumptions, and recording evolving ideas.  In the “Getting the Idea” phase students were lead to reach consensus on basic ideas related to math, science, and technology.  “Applying the Idea” allows students to explore some of their own questions and apply them to major concepts in math, science, and technology.  During “Expanding the Idea” students are encouraged to apply what they have learned into a new concept beyond math, science, and technology.
3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)


Eight field-test schools were selected which were able to offer both the IMaST and traditional programs.  The middle school students were initially randomized between the IMaST and the traditional program.  However, parents were allowed to request their child to be placed in either treatment.  Site visits also revealed that some administrators thought IMaST was primarily for low achieving students and some thought it was for the more advanced students.  Pre-test TIMSS scores revealed the two populations were quite similar.   While IMaST is a three-year program the students in this study had been in the program for only the one year for an average of 120 minutes per day for two semesters.
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.)


A sub-test of the TIMSS test was used for evaluating achievement in math and science with 36 items in each of these two subjects.  There were 22 and 20 multiple choice questions in math and science, respectively.  Former science teachers were trained on scoring protocols for evaluating the open-ended items and achieved an inter-rater reliability of 0.91 or greater.  

The math items were divided into two cognitive groups; mathematical procedures (20 items) and problem solving (16 items).  The science items were organized into two cognitive groups; knowing science (18 items) and science processes (18 items).  

The basic design was a two-by-two analysis of covariance with repeated measures.  The two groups, IMaST versus Traditional, comprised the between groups variable, while the two sub-scales (Procedure vs. Problem Solving in math; Knowing vs. Process in science) comprised the repeated measure.  The dependent variable was the sub-score obtained by the students.  The pre-test sub-scale scores comprised the covariant.  Differences of p < 0.05 where considered to be significant.
5. Briefly describe and summarize the results of the study. 


An analysis of covariance showed no evidence exists in the data to indicate a differential effect of IMaST on mathematical procedures compared to mathematics problem solving.  The primary question regarding the effect of IMaST on math performance provides evidence (p<0.01) that, over both cognitive levels, a difference exists in favor of the IMaST treatment.  

The analysis of least square means for science by cognitive groups showed that the IMaST group scored significantly better (p<0.001) on both knowing science and science process.  The analysis of covariance between groups showed that the IMaST group scored significantly higher (p<0.01) in science process compared to knowing science.  The traditional group, on the other hand, scored significantly higher (p<0.01) in knowing science than science process.

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.


The project provided an extensive level of inservice, a minimum of 50 hours for teachers and one week for administrators.  Administrative support proved essential for long term success of the project.  In the inservice experience, teachers learned about the content and the approach by working through the learning cycles as they would be taught to students.  Teachers also taught some of the lessons and were critiqued by their fellow teachers.  Project staff made visits to the field-test schools to evaluate the integrity of implementing the essentials of the program.  Brochures and voluntary sessions for parents of students in the IMaST program were provided to acquaint parents with the philosophy, methods, and materials of the program.  
7.
Were gains in student achievement reported?  

No:  



Yes: 
X


If yes, briefly describe.


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


Beyond the one-year treatment no further testing was done.
7. 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.


This study referenced several other curricular projects in integrated curricula as single one-year courses, but pointed out that IMaST was perhaps the only full middle school curriculum project integrating math, science, and technology in the country.
Summary:


Rating

__5__     Design (scale: 1-5)



The Integrated Mathematics, Science, and Technology (IMaST) Project is a three-year middle school program designed around themes such as; patterns, forecasting, systems, and human settlements.  The teaching strategy employs a four-phase learning cycle of Exploring the Idea, Getting the Idea, Applying the Idea, and Expanding the Idea.  A study was conducted with eight field-test schools from seven different states from large urban to smaller rural school districts.  Teachers and school administrators attended a one-week inservice workshop prior to implementing the program.

Achievement in math and science was evaluated based on student performance of a TIMSS released subtest with 36 questions in both math and science.  The science items were organized into two cognitive groups; knowing science (18 items) and science processes (18 items).   The students in the IMaST program outperformed traditional students (p<0.01) in mathematical procedures and problem solving.  The IMaST group scored significantly better (p<0.001) on both knowing science and science process.  The IMaST group scored significantly higher (p<0.01) in science process compared to knowing science.  The traditional group, on the other hand, scored significantly higher (p<0.01) in knowing science than science process.


This study showed the importance of extensive inservice experience for both the teachers and administrators of implementing school systems.  Parental and community support was also garnered by parents attending an information session, distribution of printed materials to parents and community awareness of reform efforts in the schools.  One weakness of this study was allowing some compromise in the random assignment of students into the treatment groups.  However, having one treatment and one control group from each school did control some variables.
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