Summary of State Specific Results on Mathematics Frameworks and Assessments Compared with Singapore

As part of the Singapore-U.S. comparative study of mathematics systems, we examined the state mathematics frameworks in seven states and a set of released test items from five of these seven states (see Table 1).  These seven states were selected on the basis of having a grade-by-grade mathematics framework, and being among the larger states in terms of population. California, Texas and North Carolina were included because of their recognized mathematics education initiatives. Maryland and New Jersey were included because each has one of the four pilot sites.  Collectively, these seven states affect about one-third of the students in the United States and form a reasonably representative sample of the country.

Table 1 State Frameworks and Test Items Analyzed

	State
	Framework analyzed
	Test items analyzed

	California
	X
	

	Florida
	X
	X

	Maryland
	X
	

	New Jersey
	X
	X

	N. Carolina
	X
	X

	Ohio
	X
	X

	Texas
	X
	X


The seven state frameworks we examined exhibit varying degrees of focus, although none is as focused as Singapore’s. Table 2 shows that three of the states, California, North Carolina, and Texas, have frameworks that are similar to Singapore’s, within 30 percent, in the average number of mathematics topics covered per grade. Two of these states, North Carolina and Texas, were praised in the 1990s as states where education reform had been particularly successful. Both states’ NAEP mathematics scores improved significantly. The similarity between these states and Singapore suggests a correlation between focused frameworks and good test performance.


Table 2 Average Number of Mathematics Topics per Grade

	
	Average Number of Topics per Grade
	Ratio to Singapore

	Singapore
	15
	- 

	California
	20
	1.3

	Florida
	39
	2.6

	Maryland
	29
	1.9

	New Jersey
	28
	1.9

	N. Carolina
	18
	1.2

	Ohio
	26
	1.7

	Texas
	19
	1.3


By contrast, the frameworks of Florida, Maryland, New Jersey, and Ohio exceeded Singapore’s average numbers of topics per grade by 70 to 160 percent. If Singapore’s excellent test performance is evidence that its curriculum exposes students to about the right number of topics per grade, then these states’ test performances suggests they cover too many topics and should reduce breadth of coverage and deepen topic instruction.
On the state assessment items we examined, there are significant differences in degree of challenge, as represented by the proportion of multiple-choice items, multistep items, and items requiring solving for an intermediate unknown.  Table 3 shows that Singapore’s test items include a much smaller percentage of multiple-choice items and a much greater percentage of multistep and intermediate unknown problems than in any of the states we examined.  These are indicators of the higher degree of rigor and complexity expected of Singapore students.
Table 3  Indicators of the Challenging Nature of Assessment Items 

	
	% Multiple-choice items
	% Multistep items
	% of Items Requiring Solving for an Intermediate Unknown

	Singapore – grade 6
	31%
	25%
	19%

	Florida – grade 8
	52%
	12%
	8%

	New Jersey – grade 8
	85%
	33%
	0%

	North Carolina – grade 6
	100%
	8%
	0%

	North Carolina – grade 8
	100%
	5%
	5%

	Ohio – grade 6
	74%
	17%
	4%

	Texas – grade 6
	100%
	7%
	2%

	Texas – grade 8
	100%
	6%
	2%

	NAEP – grade 4
	64%
	15%
	4%

	NAEP – grade 8
	60%
	21%
	8%


State Highlights:

California:

· California’s mathematics framework (see pages 25-26 of the report) is most closely aligned with the Singapore framework in terms of topics and specificity

· For grades 1-6, California’s framework averages 20 topics per grade, compared to 15 topics in Singapore.

Florida:

· Florida’s mathematics framework (see pages 27-29 of the report) is essentially a set of long, unstructured lists of mathematical outcomes without much in common with either the NCTM Standards or the Singapore framework.

· For grades 1-6, Florida’s framework contains an average of 39 topics per grade and a total of 640 outcomes compared to 15 topics per grade and a total of 232 outcomes in Singapore.

· Florida’s state assessments come closest to those in Singapore in terms of the balance of multiple-choice and open-ended test items.  However, about 52 percent of Florida’s test consists of multiple-choice items and 12 percent involve multiple steps compared to 31percent multiple-choice and 25 percent multistep in Singapore.

Maryland:

· Maryland’s mathematics framework (see pages 26-27 of the report) is more closely aligned with the NCTM Standards and offers less specificity and more repetition of topics than Singapore’s framework.

· For grades 1-6, Maryland’s framework averages 29 topics per grade, nearly double the 15 mathematics topics per grade in Singapore.

New Jersey:

· New Jersey’s mathematics framework is similar to Maryland’s (and NCTM).

· For grades 1-6, New Jersey’s framework averages 28 topics per grade compared to 15 topics per grade in Singapore.

· New Jersey is the only state examined that employs more items involving multisteps than Singapore.  However, the New Jersey grade 8 assessment contains about 85 percent multiple-choice items compared with only 31 percent in Singapore.

North Carolina:

· North Carolina’s mathematics framework varies topics across grades (like California and Singapore).

· For grades 1-6, North Carolina’s framework averages 18 topics per grade, compared to 15 topics in Singapore, which makes North Carolina the state closest to Singapore in topic exposure per grade.

· 100 percent of North Carolina’s state assessment items are multiple-choice compared to only 31percent in Singapore.  North Carolina has between 5 percent and 8 percent of its problems involving multiple steps compared to 25 percent of the items in Singapore.

Ohio:

· Ohio’s mathematics framework is similar to Maryland’s (and NCTM).

· For grades 1-6, Ohio’s framework averages 26 topics per grade compared to 15 topics per grade in Singapore.

· Ohio’s assessments involve more problem solving test items than Singapore and any of the other states we examined.  However, nearly three-quarters of the Ohio assessment test items are multiple-choice, more than double Singapore’s 31 percent.  In addition, Ohio’s grade 8 assessments have the second highest proportion of multistep problems (17 percent) compared with 25 percent in Singapore.

Texas:

· Texas’ mathematics framework in concentrated on a limited number of mathematics topics like California, North Carolina and Singapore.

· For grades K-6, Texas’ framework is organized around an average of 19 topics per grade, compared to 15 topics per grade in Singapore.

· 100 percent of Texas’ state assessment items are multiple-choice compared to only 31 percent in Singapore.  Texas’ state assessment is also relatively weaker in that only 6 to 7 percent of test items require multiple steps compared with 25 percent of the items in Singapore.

Supporting data:

Exhibit 3–11. Analysis Comparing Singapore and U.S. Content
Exposure: Topics and Outcomes: Grades 1–6

	
	Organization of Standards

Across Grades, Within a Strand

(1)
	Total No. of Topics

(2)
	Avg. No. of Grades/Topic
	Avg. No. of 

Topics/Grade
	Total No. of Out-comes

(7)
	Avg. No. of Outcomes/

Grade

	
	
	
	No. 

(3)
	Ratio to Sing.

(4)
	No. 

(5)
	Ratio to Sing.

(6)
	
	No. 

(8)
	Ratio to 

Sing.

(9)

	Singapore
	Variable Topics
	40
	2.3
	—
	15
	—
	232
	39
	—

	California
	Variable Topics
	42
	2.9
	1.3
	20
	1.3
	305
	51
	1.3

	Florida
	No Topic Organization
	54
	4.2
	1.8
	39
	2.6
	640
	107
	2.7

	Maryland
	Fixed Topics
	46
	3.8
	1.7
	29
	1.9
	415
	69
	1.8

	New Jersey
	Fixed Topics
	50
	3.4
	1.5
	28
	1.9
	336
	56
	1.4

	N. Carolina
	Variable Topics
	41
	2.6
	1.1
	18
	1.2
	217
	36
	  .9

	Ohio
	Fixed Topics
	48
	3.3
	1.4
	26
	1.7
	370
	62
	1.6

	Texas
	Variable Topics
	40
	2.8
	1.2
	19
	1.3
	265
	44
	1.1


Exhibit 5–3. Comparison of Assessment Items, by Type and Content Area, for Singapore, Selected States, and NAEP (Number and Percent of Items)

	
	Item Type**
	Content Area

	
	MC
	SA
	SA+
	Number
	Meas
	Geom
	Alg
	Data

	Singapore – Gr. 6 
	15
	31%
	20
	42%
	13
	27%
	23
	48%
	10
	21%
	9
	19%
	3
	6%
	3
	6%

	Florida – Gr. 8
	13
	52%
	12
	48%
	0
	0%
	8
	32%
	5
	20%
	4
	16%
	4
	16%
	4
	16%

	New Jersey – Gr. 8 
	34
	85%
	0
	0%
	6
	15%
	15
	38%
	5
	13%
	4
	10%
	9
	23%
	7
	18%

	N. Carolina – Gr. 6
	80
	100%
	0
	0%
	0
	0%
	26
	33%
	16
	20%
	12
	15%
	16
	20%
	10
	13%

	N. Carolina – Gr. 8
	80
	100%
	0
	0%
	0
	0%
	35
	44%
	14
	17%
	6
	8%
	12
	15%
	16
	16%

	Ohio –  Gr. 6 
	34
	74%
	4
	7%
	8
	17%
	18
	39%
	6
	13%
	5
	11%
	8
	17%
	9
	20%

	Texas –  Gr. 6 
	46
	100%
	0
	0%
	0
	0%
	24
	52%
	6
	13%
	7
	15%
	3
	7%
	6
	13%

	Texas –  Gr. 8
	50
	100%
	0
	0%
	0
	0%
	19
	38%
	8
	16%
	9
	18%
	5
	10%
	9
	18%

	NAEP* – Gr. 4
	115
	64%
	66
	36%
	0
	0%
	75
	41%
	31
	17%
	29
	16%
	27
	15%
	19
	10%

	NAEP* – Gr. 8
	129
	60%
	68
	29%
	0
	10%
	52
	32%
	30
	15%
	37
	20%
	48
	20%
	30
	14%

	*NAEP data based on entire item pool

**(MC – Multiple Choice, SA – Short Answer, SA+ – Extended Short Answer)


Exhibit 5–4. Comparison of Assessment Items, by Mathematical
Ability and Attribute, for Singapore, Selected States, and NAEP
(Number and Percent of Items)

	
	Mathematical Ability
	Attribute

	
	Conceptual
	Procedural
	Problem

Solving
	Real-World Context
	Multistep
	Finding an

Intermediate Unknown

	Singapore – Gr. 6 
	9
	19%
	21
	44%
	18
	38%
	27
	56%
	12
	25%
	9
	19%

	Florida – Gr. 8
	8
	32%
	11
	44%
	6
	24%
	17
	68%
	3
	12%
	2
	8%

	New Jersey – Gr. 8 
	15
	38%
	13
	33%
	12
	30%
	26
	65%
	13
	33%
	0
	0%

	N. Carolina – Gr. 6
	21
	26%
	32
	41%
	27
	33%
	38
	48%
	6
	8%
	0
	0%

	N. Carolina – Gr. 8
	26
	30%
	50
	57%
	11
	13%
	39
	48%
	4
	5%
	4
	5%

	Ohio – Gr. 6 
	5
	11%
	19
	41%
	22
	48%
	27
	59%
	8
	17%
	2
	4%

	Texas – Gr. 6 
	15
	33%
	14
	30%
	17
	37%
	32
	70%
	3
	7%
	1
	2%

	Texas – Gr. 8
	18
	36%
	20
	40%
	12
	24%
	35
	70%
	3
	6%
	1
	2%

	NAEP* - Gr. 4 
	73
	40%
	50
	28%
	58
	32%
	91
	50%
	28
	15%
	7
	4%

	NAEP* - Gr. 8
	74
	38%
	59
	30%
	64
	32%
	92
	47%
	42
	21%
	15
	8%

	*NAEP data based on entire item pool


