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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:  This study investigated a program: Mathematics In Context (MiC)  

Research Questions: 

(
What is the impact of the Mathematics In Context Curriculum on students’ mathematical knowledge and understanding after 1, 2, 3, or 4 years?

(
How do students’ mathematical knowledge, understanding, attitudes, and levels of performance after 1, 2, 3, or 4 years studying with the Mathematics In Context curriculum compare to students (across the same number of years) studying with conventional curricula?

Intended Outcome:  Students experiencing the Mathematics In Context curriculum would have a better ability to apply knowledge, have better attitudes about mathematics and take more mathematics classes than students who experienced a conventional curriculum.

Note:  This chapter reported information from 6 different studies, which were conducted at various times, with slightly different versions of Mathematics in Context materials, and utilized different data sources.  The focus of this review is the sixth study, a recent, longitudinal cross-sectional study.  Information about the other 5 studies is provided in the replication section (#8).

Description of Subjects:  For the longitudinal, cross-sectional study, a total of 17 schools from 2 suburban and 2 urban districts agreed to participate.  Fifty-four (54) teachers representing classes in grades 5, 6, 7, & 8 participated.  Eighty percent of the teachers in these districts used the Mathematics In Context materials. Data from all 2225 students (those learning from Mathematics in Context and those learning from conventional curricula) were analyzed. In this study, students had worked with the program 1, 2, or 3 years

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

Mathematics in Context is a standards-based curriculum for grades 5-8 designed to help students progress from informal to formal mathematical reasoning in number, geometry (and measurement), algebra, statistics, and probability.  The Mathematics in Context curriculum, as the name indicates, focuses on placing students into realistic situations that they must resolve.  During their resolution process, students progress from informal notions toward formal mathematical reasoning and representations to model and solve non-routine problems.  Throughout the curriculum, students develop conceptual knowledge first and re-visit it as necessary. 

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

The design of the longitudinal cross-sectional study most closely resembles a pre-experimental static-group comparison.  The schools volunteered to participate and students were not randomly assigned to classes.  The duration of the study was 3 years.  Approximately 80% of the students studied with the Mathematics in Context curriculum and 20% studied with conventional curricula.

In Year 1, data were gathered from students in grades 5, 6, 7.

In Year 2, data were gathered from students in grades 6, 7, 8.

In Year 3, data were gathered from students in grades 7, 8.  Limited information was gathered from students in grade 9. 

4. What instruments were used to collect data and what metric(s) were used to report results?
Some data were collected during the first year to check for information that existed prior to the students’ experiences with the Mathematics in Context curricula. A test instrument was developed specifically for that purpose and reported:

(
Students’ demographic backgrounds (ethnicity, gender, and primary language) 

(
Students’ prior knowledge (standardized test scores, mathematical reasoning profiles, and attitudes toward mathematics,) 

(
Teachers’ backgrounds (mathematical preparation, experience, conceptions about mathematical teaching and learning,) and 

(
Social culture of the school (vision for learning and demographic of the school culture)
The achievement data focused on students’ mathematical knowledge & understanding and their abilities to apply information in a new setting. Achievement data was culled from students’ scores on (1) standardized tests in use by the participating districts, (2) an External Assessment composed of items from NAEP and TIMMS, and (3) a newly developed Problem Solving Test. Outcome data about students’ attitude were also gathered.

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

Differences between classes were large. Different standardized tests were administered depending on the policies of the individual districts.  Some standardized tests required high levels of reading proficiency and some districts either did not give tests over or did not report test results for computational fluency.  The degree of implementation of the Mathematics in Context curriculum varied throughout the four districts, with some teachers supplementing more than other teachers. Consequently, two sources of data (the External Assessment and the Problem Solving Test) data from only one school were given as the source for student achievement.  According to those data, students in the MiC program outperformed students in the conventional program on Number, Geometry, Algebra, and Statistics/Probability.  However, the percentages of correct responses varied among all groups.  Note:  Further information was to be made available in 2002.

As a result of digesting the data from this study, the researchers propose a relationship that helps consider the different factors at work in the students’ learning.  They propose:

Classroom Achievement = Opportunity to Learn + Preceding Achievement + Method of Instruction

This relationship, in part, grew from the researchers’ recognition of fluctuations in implementation.  They exercised caution in their interpretations of results.  However, the researchers indicate that the Mathematics in Context materials continue to post promising results.  

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.

Researchers spent one week in each room and noted how teachers chose to alter or augment the Mathematics In Context curriculum (Opportunity to Learn). The researchers also found a marked difference in the ways teachers used the MiC materials, despite two weeks of professional development about how to use the materials (Methods of Instruction.)  

7.
Were gains in student achievement reported?  

No:  
X

Yes: 

  If yes, briefly describe.

During Year 1, differences were found between mean scores of 5th grade students in the Mathematics in Context curriculum and 5th grade students in the conventional curriculum.  Interpretation of those scores fell short of claiming gains over time. 

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

It may be of interest to read about the Iowa study (#4, described below) indicating that after the first year, results were surprisingly low.  It was only after 2 or more years that students appeared to reap the benefits of the curriculum.  However, the Iowa study is based on field-test materials, not necessarily the final published materials.

4. 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.

Each of the following 5 studies led to the longitudinal study reported.  They are briefly described.

1) The first study, conducted in The Netherlands, is based on a survey of a random selection of all Dutch 8th grade students.  Students using materials on which the Mathematics in Context curriculum is based scored significantly better on 12 of 29 scales than students using the conventional materials.  Students using conventional materials scored higher on 3 scales.

2) A pilot test was conducted in Wisconsin where pilot Mathematics in Context materials were used.  These results were deemed “encouraging.”  The authors exercised caution in interpreting these results because of the fluctuation in implementation of the materials.  

3) A field test was next implemented in Florida, Iowa, Missouri & Puerto Rico.  The teachers reported the materials to be challenging and exciting for the students.  The primary use of this information was to revise the materials.  

4) In Iowa, students demonstrated “noteworthy” gain in arithmetic, as measured by ITBS, as well as problem solving after at least 2 years of learning with the materials.  After only 1 year of the Mathematics in Context curriculum, computation scores fell several points before sharply climbing. By 8th grade, the average student scored in the top 10% nationally in both Mathematical Concepts and Problem Solving portions of the ITBS and at the 79th percentile for computation.  Eighth-graders who had used the materials for 4 years, scored “superior” achievement on the NSRE (New Standards Reference Exam.)  

5) Case studies were then conducted to determine the struggles that teachers were experiencing implementing the materials.  

Summary
The first five studies cited in this report describe the genesis and development of the Mathematics in Context materials.  The Mathematics in Context materials are grounded in “realistic” mathematics education conceptualized by The Netherlands National Institute for Educational Measurement.  The sixth study presents preliminary evidence of possible effects of the Mathematics in Context curriculum. Student achievement data provided and analyzed are based on volunteer classrooms, thus making generalizations or inferences extremely cautious.  In part, this was because the designs and tests varied dramatically depending on the individual schools under investigation and teachers’ implementations of the curricula which also varied widely. 

The researchers clearly indicated they were reporting information primarily from “early” implementations of the Mathematics in Context program.  However, early results are encouraging.  For example, during the pilot test (study #2) researchers spent 2 weeks observing students as 40 pilot versions of the materials were taught.  This study showed the overall student performance varied by unit but early achievement results were encouraging and both teacher and student responses were positive.  The longitudinal cross-sectional study reported here suggests that students using Mathematics in Context do achieve well but that variables involving Opportunity to Learn, Preceding Achievement, and Method of Instruction all impact classroom achievement.  Only preliminary results were available for the writing of this chapter.

Educational Importance
Implementation of this program would require committing to the Mathematics in Context curriculum materials and studying the ways in which teachers who previously implemented the program augmented the curriculum.  Case studies document the struggles for both teachers and students as they worked with the new curriculum. 

One important educational importance is the recognition by the authors of the difficulty in consistently implementing a reform-based curriculum.  Different teachers supplemented, augmented, used small-group work, and discussions differently.  The experiences of any given student in any given classroom cannot be reduced to the curriculum.  Romberg & Shafer (2003) believe “the pattern of variations in such achievement can be associated with variations in opportunity to learn with understanding, instruction, and preceding achievement” (p. 248.)  They caution against assuming a curriculum is the sole variable in achievement scores.
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