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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: Number Power
b.  Research Question: Does the Number Power Program develop number sense and enhance students' depth of mathematical understanding and quality of social interaction?  Is there a difference between implementation of the program between teachers receiving staff development and on-going support and teachers who only received the curricular materials?

c. Description of subjects: Participants were second through fifth grade teachers and students at six urban schools in the San Francisco bay area; schools served ethnically diverse student populations from working class and middle class families.  Students were 48% white, 5% African-American, 8% Hispanic, and 39% Asian-Pacific Islander.  Approximately 15% of the students had little or no English proficiency, 18% were eligible for subsidized school lunches and 10% were receiving compensatory education. Teachers were predominantly female (92%) and White (73%) and had an average of 18 years teaching experience. 
2.  Describe the strategy/model, program, material, or intervention. Number Power is a supplementary program for approximately 1/3 of the year's math curriculum.  It attempts to help students develop the ability to reason flexibly with numbers as well as to develop the social skills they need to work in collaborative settings.  The program consists of teacher resource books for 2 or 3 units of the school year.   All of the units emphasize the central aspects of number sense.  Throughout the lessons, students are encouraged to devise their own strategies and informal algorithms and to explain, discuss, and record their computations.  They make estimates, use mental computation, decide when an estimate or an exact answer is appropriate, use numbers to support mathematical arguments, and make decisions about the appropriate use of different computational methods.  The progressions of lessons within and across units provides in-depth exploration of number concepts over time, thereby helping students build on prior learning and reflect on their work.

3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) Three studies were discussed as follows: The two-year study was based on a quasi-experimental, pretest-posttest design (Nonequivalent Control Group - Type 10 Design) - with three conditions: a) Number Power with staff development, b) Number Power only, and 3) comparison.  Teachers at six elementary schools, two schools from each of three different school districts, participated in the evaluation.  For a school to be eligible to participate in the evaluation, regardless of the condition to which the school might be assigned.  Two schools were randomly assigned to each condition, within the constraint that both schools from the same school district could not be in the same condition.

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.) Assessments included classroom observations, questionnaires, and interviews; Effects on students' attitudes and experiences were assessed by questionnaire.  Students responded by using a 3-point scale: 1=not true, 2=sometimes true, and 3= true.  Using individual, structured interviews where students were asked to perform a variety of number sense tasks assessed students' number sense.  Performance on each of the interview tasks was scored by using a 5-point rubric from 0= unable to answer to 5=superior answer.  Random student interviews were conducted by research staff in the fall and spring of each year and videotaped for later coding by research staff.  In an attempt to keep the coders blind to condition, information about the school and teacher was unavailable to the coder.  Teachers were observed teaching a Number Power lesson on three occasions during each of the two years of the evaluation.  Teacher interviews were conducted in the spring of each year by the same researchers who conducted the classroom observations.  Difference in means for students in all three groups were computed to determine effects on mathematical performance.  Effects on student attitudes and quality of collaborative work were calculated by finding the difference between mean scores on the attitude questionnaire scales.  For the teachers, the percentages of lessons taught for each of the three groups was determined as well as qualitative impressions of the teachers.

5. Briefly describe and summarize the results of the study. In both Year 1 and Year 2, students in the staff development condition improved twice as much on average between fall and spring in number sense (M=. 56) as students in the comparison group (M=. 23) on the scale from 0 to 5.  This was also true of their increase in mathematical understanding (M=. 60) compared to (M=. 27).  Curriculum only students were not an equivalent group to begin with.  Among the 2-year longitudinal subsample, however, students in both the staff development (M=. 62) and curriculum only (M=. 53) groups showed significantly greater increases in depth of mathematical understanding between the fall and spring of each year than comparison students (M=. 26).  For students in the staff development group, the program had positive effects on their enjoyment of math and sense of efficacy at math, as well as on the quality of student collaboration and perceived benefits of working in groups.
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.  During their first year of implementation, teachers who had received staff development taught an average of 74% of the lessons, a significantly higher percentage than the average of 53% of the lessons taught by teachers in the curriculum only condition.  During the following year, teachers in the staff development condition once again taught an average of 73% of the lessons, whereas teachers in the curriculum only condition taught 62% of the lessons, a difference that was not statistically significant.

7.  Were gains in student achievement reported?  

No: ____Yes:   X  
If yes, briefly describe.  See response to number 5.

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

See response to number 5.

8.  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.

Summary:

Rating:    3 Design (scale: 1-5)
 3   Educational Importance (scale: 1-5) 

The findings from a two-year evaluation of the Number Power program indicate that the program increases students’ number sense and depth of mathematical understanding.  When used in conjunction with a staff development program and support, the program can lead to positive changes in the general social environment of the classroom.  Improvements are much more likely to be achieved on a wide scale when teachers have the benefit of staff development that supports their efforts to alter their instructional practices.  It would have been more helpful to see a true experimental design with random selection of subjects and pre and post testing using a standardized test. 
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