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This is a refereed source (journal or book).  

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:  Everyday Mathematics

Research Question: How do the achievement results for second and third graders using Everyday Mathematics compare to a Japanese sample and U.S. traditional students?

Description of Subjects:  In the experimental group for Study 1 there were 343 second grade students in 22 classrooms in 11 schools including urban, suburban and rural or small-town schools.  Students ranged from low-income to affluent; two classes were Spanish-speaking bilingual classes.  The experimental group for Study 2 varied from 107 to 109 from a total of 236 third graders who remained in the treatment.  Control groups for Study 1 were 29 second graders attending a middle to upper class school in San Francisco and 33 Japanese second graders attending a middle-class public school in Tokyo.  The control group for the NAEP portion of Study 2 was determined to be 1,800, a subset of 18,033 third graders who participated in the fourth NAEP and answered all the questions.  The control group for the Wood and Cobb portion was 191 economically heterogeneous students including some with a traditional teaching approach and some with the Wood and Cobb meaning-based approach.

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

The Everyday Mathematics curriculum "generally reflects constructivist theories of learning…Students, frequently working in small groups or pairs, actively explore mathematical ideas.  Lessons are designed so that students build upon their substantial informal knowledge by making connections to everyday experiences.  To scaffold students' thinking during problem solving and discussions, teachers are advised to use manipulatives…By frequently generating and solving story problems, students build conceptual understanding of number and operations.  With respect to computational proficiency, both paper and pencil and mental activities are designed to allow students to develop conceptual understandings of the operations and the standard multidigit algorithms are omitted from the curriculum. …Students are encouraged to invent and discuss their own solution methods. …Along with whole number concepts and operations, topics that are usually delayed until the upper elementary grades such as uses of negative numbers, functions, fractions, mental computation, and geometry - are explored beginning in kindergarten.  Calculators, rulers, and other mathematical tools are used throughout the curriculum.  Because of the breadth of the mathematics covered, developers have taken a spiral approach through which ideas are continuously reviewed and are practiced frequently in different contexts and with increasing complexity.

3.  Describe the design of the study.

Study 1 followed the progress of EM second graders on developing concepts related to whole numbers and to multidigit computation.  Their results were compared to results in a prior study of students in the US and Japan.  Study 2 followed the progress of these same EM students now in third grade in their understandings and uses of whole number concepts and computation together with other mathematical topics such as geometry and measurement.  Their results were compared to results from the 4th NAEP as well as data from Wood and Cobb's study in 1989.  In both Studies the design would be a Static Group Comparison or Type 3 and the length of intervention would be two or three school years.

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?
In Study 1, tests were prepared that included assessment items drawn from an international study of US and Japanese second graders (Okamoto, Miura, Tajika, and Takeuchi, 1995) in two subtests (number sense and mathematics achievement).  In Study 2, tests were prepared that included items from the 4th NAEP and from the Wood and Cobb Cognitively Based Elementary School Mathematics Test which assessed conceptual understanding.  In addition, classroom teachers were videotaped and interviewed once.  In both studies chi2 tests were done for individual items and a more conservative 0.01 level of significance (instead of 0.05) was used.

5. Briefly describe and summarize the results of the study. 
On the number sense test in Study 1 EM students scored significantly better than the US traditional students on two items and lower than both the US and Japanese students on one item.  No other differences were significant.  In the same study, on the mathematics achievement test EM students scored between the Japanese and the US comparison students with the Japanese students scoring significantly higher than the EM students on the six most advanced items.  EM students scored significantly higher than the traditional US students did on six items involving knowledge of patterns and addition and subtraction of tens.  Since the US students in the control in Study 1 were of higher socioeconomic status than those in the heterogeneous EM group, EM students were compared to national norms for comparable items on the Stanford Achievement Test.  The EM students were above national norms for multiple digit addition (65% vs. 50%) and at the norm for multiple digit subtraction (38%).

In Study 2, "the EM third graders scored higher overall than did third graders in the NAEP comparison group on the Number and Computation test (mean 65% vs. 52%). … On 8 of the 9 items, EM students scored significantly higher than the Wood and Cobb (1989) students.

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.

Formal and informal interactions with the Grade 2 and Grade 3 teachers involved in the (EM) study, their principals, and school or district mathematics coordinators indicated that all teachers in each grade used the EM curriculum as their only curriculum - with the exception of one teacher who also used material from a textbook.  The outside researcher also videotaped (post-observation) interviewed each teacher once.

7.  Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

See the answer to question number 5.

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

Student achievement on multiple digit addition and subtraction was compared at the end of second grade and third grade with EM students making progress on both operations.  "Along with better performance on subtraction, the incidence of the common error of 'subtracting the smaller digit from the larger in each column' decreased significantly.

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.

These two studies were preceded by a study of 496 first graders in six school districts using the EM curriculum.  "On a broad range of questions, the performance of EM students exceeded that of US students receiving traditional instruction and matched or exceeded performance of one or both of the East Asian (Taiwanese and Japanese) samples on many questions."  Other researchers investigating the progress of students in meaning-based instruction included Carpenter, Franke, Jacobs, Fennema, & Empson, 1998 etc.

Summary
The Everyday Mathematics curriculum is based on constructivist theory.  Students, work in small groups or pairs to actively explore mathematical ideas by making connections to everyday experiences.  Students use manipulatives, generate and solve story problems in context, and build conceptual understanding of number and operations.  Both paper and pencil and mental activities are designed to allow students to develop conceptual understandings of the operations and the standard multidigit algorithms are omitted from the curriculum.  Students are encouraged to invent and discuss their own solution methods.  Topics that are usually delayed until the upper elementary grades such as uses of negative numbers, functions, fractions, mental computation, and geometry - are explored beginning in kindergarten.  Calculators, rulers, and other mathematical tools are used throughout the curriculum. A spiral approach through which ideas are continuously reviewed and are practiced frequently in different contexts and with increasing complexity is used.

Achievement of second and third grade students using the Everyday Mathematics program from the University of Chicago was compared to achievement of several other groups of students, including Japanese students.  Perhaps the most relevant comparison was when the results of third grade students using EM were compared with the 4th NAEP results.  The EM third graders scored higher overall than did third graders in the NAEP comparison group on the Number and Computation test (mean 65% vs. 52%).  Critics of the reform movement in mathematics are concerned about computation performance.  This study demonstrates that EM students perform as well as students using traditional approaches in multiple digit computation and outperform them on a wide range of other demanding tasks previously reserved for students in the higher grades.  It is clear however that EM does not solve the disparity between US students and Japanese students, particularly on subtraction with renaming.

Limitations of the study include the fact that the number of students in the control groups in Study 1 was small and that in both Study 1 and Study 2, experimental and control groups were not randomly selected, pre-tested and post-tested with the same assessment.  Strengths of the study include the large number in the experimental group and the longitudinal aspect over a period of three years (first grade to third grade).

Ratings (scale: 1–5)

Overall Rating:  3
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