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ematics curricula in higher achieving nations and that instruction in the United States
is still more likely to focus on practice of skills than on understanding (McKnight
et al., 1989; Peak, 1996; Stigler, 1997).

A number of U.S. researchers investigating the progress of students experiencing
meaning-based instruction have reported positive effects on students’ understanding
and achievement (Carpenter, Franke, Jacobs, Fennema, & Empson, 1998; Cobb,
Wood, Yackel, & Perlwitz, 1992; Fuson, Smith, & Lo Cicero, 1997; Fuson, Wearne,
et al., 1997). For example, when compared with students in traditional textbook-
based classes, students in Cobb et al.’s Problem-Centered Mathematics Project
scored significantly higher on measures of conceptual understanding as well as on
standardized tests (Wood & Sellers, 1997). These students also saw mathematics
as amore purposeful and understandable activity than did students using traditional
approaches. Carpenter, Fennema, and colleagues have reported similar gains for
Cognitively Guided Instruction in problem solving and conceptual understanding
(Carpenter et al., 1998). Others have reported strong gains in students’ conceptual
understandlng and use of calculatlon methods when students are actlvely involved

Fuson, Wearne, et al., 1997; Hiebert & Wearne, 1993).

With support from the National Science Foundation and other sources, a number
of mathematics educators have developed elementary mathematics programs to
attempt to incorporate this research on learning and teaching into a full-scale

were developed to incorporate the ideas of the NCTM Standards (1989, 1991,
1995). One of these curricula in wide use around the country is the University of
Chicago School Mathematics Project’s elementary curriculum Everyday
Mathematics (EM). The design of this curriculum generally reflects constructivist
theories of learning (Steffe & Cobb, 1988; Steffe & Gale, 1995). Students,
frequently working in small groups or pairs, actively explore mathematical ideas.
Lessons are designed so that students build upon their substantial informal knowl-
edge by making connections to everyday experiences. To scaffold students’
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students gave the answer four, indicating that they had interpreted the question in
one of these ways. The only other question answered correctly by fewer than 40%
of the EM students was “How much is 301 — 7?” However, this percentage correct
was higher than for either the U.S. comparison or Japanese students. Results on
the mathematics-achievement test showed a pattern different from the number-sense
results, with the Japanese students scoring near ceiling on most items and the EM
students scoring between the Japanese and the U.S. comparison students (see

Table 2). The Japanese students scored significantly higher than the EM students
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Testing was planned so that each question was given to students from the whole
range of achievement levels and SES backgrounds.

Of the total 64 questions, 22 were taken from the fourth NAEP for the purpose
of comparison. Nine were taken from a third-grade cognitively based mathematics
test (Wood & Cobb, 1989) given at the same time of the school year. The results
for the Wood and Cobb sample are for traditional and problem-centered students
combined, as reported by Wood and Cobb. Additional questions were follow-ups
to the second-grade tests or were taken from the third-grade EM curriculum.
Several performance-based items reflective of the curriculum were included (e.g.,
drawing or measuring a line segment of a given length).

The 22 NAEP questions were divided into two subtests for analysis: a Number
Concepts and Computation subtest and a Geometry, Data, and Reasoning subtest.
Each of these subtests contained 11 questions. These questions were presented in
the same format as on the NAEP, either multiple choice or open-ended. Chi-
square tests were used to compare performance on all NAEP and Wood and Cobb
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siéniﬁcance was used (instead of .05), x2(1) > 6.64. Because between 10% and 15%
of the 18,033 students were tested on each NAEP item (Carpenter, 1989), the NAEP
sample was assumed to be 1,800 on each question.

Results and Discussion
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Table 4
EM Grade 3 and NAEP Grade 4: Percentages Correct on
NAEP Number and Computation Items

EM NAEP
Grade 3 Grade 4
Question n=107t0119* n=1,800°
Place value
1. What digit is in the thousands place in the
number 43,4867 67* 45
2. What number is 100 more than 4987 80* 43
Symbolic computation (Vertical form except
Question 8, which was horizontal)
3.57+35 79 84
s Nl et o Tl = k!l
’ 5.54-37 72 70
6. 504 — 306 38 45
7.242-178 62 50
8. If 49 + 83 = 132, which of the following is
true? (132 — 49 = 83 is the answer) 56* 29
Computation in number stories
9. Robert spends 94 cents. How much change
should he get back from $1.00? 85% 68
10. Chris buys a pencil for 35 cents and a soda for 59 cents.
How much change does she get back from $1.00? 59* 29

11. Atthe store, a package of screws costs 30 cents, a role
——

Mean 65 52

3From a total of 236, EM samples vaned across various subsamples of 107, 117, and 119. Item
samples are available from the authors. PA total of 18,033 third graders participated in the fourth
NAEP. Only 10% to 15% of these students answered each item (Carpenter, 1989). On Chi-square
tests, the NAEP subsample was assumed to be 1,800 on each item.

*(In the chi-canare tect the FM ecamnle wac cionificantlv hicher than the NAFP ecamnle n< N1
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Grade 3: Percentages Correct on Items From Wood and Cobb Test

Wood &
EM Cobb
Question n=107to 1192 n=191

Number stories
1. Paul planted 46 tulips. His dog dug up some of them.
Now there are 27 tulips left. How many tulips did
Paul’s dog dig up? 68* 49
2. Sue had some crayons. Then her mother gave her
14 more crayons. Now Sue has 33 crayons. How many
crayons did Sue have in the beginning? 76* 50
- H 2 un‘m 2
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17 roses. How many roses did Stacy pick? 79* 52
4. Mary, Sue, and Ann sold 12 boxes of candy each. How

many boxes of candy did they sell in all? 74* 49
5. There were 48 birds in a tree. Then, 14 flew away and

8 more arrived. How many birds are in the tree? 70* 51
6. In school, 24 children play soccer. Each soccer team

has 6 players. How many teams are there? 88* 60

Place value and conceptual addition/subtraction
1. There are 12 cubes hidden in the box. How many cubes
are there altogether? (Drawing shows 4 ten-longs,
7 unit-cubes [base-10 blocks], and a box.) 77 67
2. Some cubes are hidden in the box. There are 57 cubes
altogether. How many cubes are hidden? (Drawing shows

2 ten-longs, 2 unit-cubes [base-10 blocks], and a box.) 73%* 50
Multiplication and division computation
1.3*__ =27 80* 59
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consisting of a progression or range of solution methods through which they
helped all children move (what Simon, 1995, called a “learning trajectory”); they
did not view the curriculum as being composed just of the content of the EM lessons.
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