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The release of the results of the 2005 National Assessment of Educational Progress (NAEP) State Assessment is expected in late October. Under the No Child Left Behind (NCLB) Act, reading and mathematics assessments are conducted every two years in the 50 states, Puerto Rico, and the District of Columbia. The results are based on a sample of students from each state in grades four and eight. The attached briefing is intended to provide background information to the State Board of Education (SBE) Members in preparation for the release. The briefing discusses past performance on NAEP, and differences between NAEP and the California Standardized Testing and Reporting (STAR) Program.

A report of the 2005 NAEP results will be provided to the SBE in November.

Attachment 1: Briefing on State NAEP 2005 in Reading and Mathematics 
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Briefing on State NAEP 2005 in Reading and Mathematics

The National Assessment of Educational Progress (NAEP) is the nation’s only comprehensive assessment of student achievement. NAEP assessments provide estimates of student performance for the nation as a whole in many different subjects. State by state assessment of students in grades four and eight are conducted in reading, mathematics, writing (grade eight only), and science. California has participated in every NAEP State Assessment since 1990 when the program began. 

There will be two separate releases of the NAEP 2005 State Assessment results. The first will report the results of the 2005 reading and mathematics assessments. This release of results will occur in late October, 2005. The results of the 2005 NAEP State Science Assessment will take place in the spring of 2006.

The purpose of this briefing is to provide information to aid in the interpretation of the state’s results from the 2005 assessments in reading and mathematics.

How NAEP differs from California’s Assessments

The NAEP State Assessment differs in several ways from the assessments used in the STAR program. NAEP assessments are designed to provide estimates of what students know and can do at the state and national levels. With the exception of ten large districts that have volunteered for additional testing so they may receive district results (these include Los Angeles Unified School District and San Diego City School Districts), NAEP does not provide results for individual students, schools or districts.

Only a small proportion of a state’s students is sampled to participate in NAEP. Currently, the California sample involves approximately 400 schools and 8,000 students at each grade level. This is the largest sample in the nation. Because NCLB mandated participation in NAEP reading and mathematics assessments in grades four and eight for schools in districts receiving federal Title I aid, the participation rate in California was much higher in 2003 and 2005 than in previous NAEP assessments.

Unlike the California STAR assessments, the average scale scores and other results from NAEP contain sampling error. As in any survey, this leads to the need to qualify results in terms of a reliable range, usually plus or minus two to three points for NAEP for estimates of performance for the state as a whole. For small subgroups, the sampling error can be much greater, as much as plus or minus ten points. This is why statistical tests are required when comparing results over years or between different states.

There are important differences in what NAEP measures as well. In California our English-language arts (ELA) assessments assess all aspects of language, not just reading. In contrast, the NAEP assessment only assesses reading. In addition, the grade four ELA scores in California include the results of the direct writing assessment given to grade four students. The NAEP reading assessment, while not assessing writing, does require students to write out some of their answers. (With the exception of the grade four writing assessment, all of the California assessments are multiple choice.)

In mathematics, the NAEP framework is much more closely linked to the standards promoted by the National Council of Teachers of Mathematics (NCTM) than are the California Standards.

Another difference between NAEP and the California State assessments is that NAEP uses a matrix test design to obtain the most information possible in a limited amount of time. This means that every student taking NAEP does not answer the same questions. The results from five students are combined to produce results for all the questions on the assessment. In this way, NAEP collects the information that would result from a 250-minute test while only testing each student for 50 minutes. NAEP can do this because estimates are only being made for the average performance of large groups of students. 

In summary, the NAEP assessment differs in several important ways from the California STAR assessments. These differences include: different standards, differences in the number of students assessed, and differences in the way state averages are calculated.

California Performance on NAEP

Table 1 on the following page presents the results of State NAEP in California from 1990 to 2003. Overall, performance on NAEP has been fairly flat for the state as a whole in reading, with some improvement over time in mathematics. These results closely parallel those for the nation as a whole. The average NAEP scale score in reading for grade four students in California increased by 4 points from 202 to 206. The average grade eight reading score declined by one point between 1998 and 2001. Grade four average mathematics scores have increased 19 points between 1992 and 2003. Between 1990 and 2003 the average grade eight mathematics score increased by 11 points.

Analysis of sub-group performance shows how comparing the state averages for students in a given grade across time can be misleading. Changes in the composition of the population can drive the average for the state lower, even when every sub group’s average score increases. Table 2 presents the grade four reading results for NAEP ethnicity sub-groups from 1990 to 2003 along with the proportion of the NAEP sample for each group. As can be seen from the table, each group’s average scale score increased between 1990 and 2003. However, the proportion of students in the Hispanic sub-group has increased from 28 percent to 47 percent, while the proportion of whites has declined from 51 percent to 34 percent. Hispanic students now have a greater impact on the state average than do whites. Because Hispanic students continue to score below the state average, the increase in size of this segment of the population lowers the overall state average, even though their scores have increased substantially over time.  

Table 1.  History of California State NAEP Scores, 1990 to 2003

History of NAEP Participation and Performance

	 

	 
	 
	 
	Scale Score 
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	Achievement Level 




	
	
	
	State
	[Nat.
	
	Percent at or Above

	Subject
	Grade
	 Year 
	Avg.
	Avg.]*
	
	 Basic 
	Proficient
	Advanced

	



Mathematics

	(scale: 0-500)
	4
	1992n
	208
	[219]
	
	46
	12
	1

	
	
	1996n
	209
	[222]
	
	46
	11
	1

	
	
	2000
	213
	[224]
	
	50
	13
	1

	
	
	2003
	227
	[234]
	
	67
	25
	3

	
	
	

	
	8
	1990n
	256
	[262]
	
	45
	12
	2

	
	
	1992n
	261
	[267]
	
	50
	16
	2

	
	
	1996n
	263
	[271]
	
	51
	17
	3

	
	
	2000
	260
	[272]
	
	50
	17
	2

	
	
	2003
	267
	[276]
	
	56
	22
	4

	



Reading

	(scale: 0-500)
	4
	1992n
	202
	[215]
	
	48
	19
	4

	
	
	1994n
	197
	[212]
	
	44
	18
	3

	
	
	1998
	202
	[213]
	
	48
	20
	4

	
	
	2002
	206
	[217]
	
	50
	21
	4

	
	
	2003
	206
	[216]
	
	50
	21
	5

	
	
	

	
	8
	1998
	252
	[261]
	
	63
	21
	1

	
	
	2002
	250
	[263]
	
	61
	20
	1

	
	
	2003
	251
	[261]
	
	61
	22
	2

	



	* Includes public schools only

	n Accommodations were not permitted for this assessment


Table 2.  Ethnic Sub-group performance on California State NAEP Grade 4 Reading, 1990 to 2003.

	
	State
	White
	Black
	Hispanic
	Asian

	Year
	Average
	Score
	Percent
	Score
	Percent
	Score
	Percent
	Score
	Percent

	1992n
	202
	217
	51%
	180
	8%
	181
	28%
	207
	12%

	1994n
	197
	212
	48%
	171
	7%
	182
	30%
	207
	14%

	1998  
	202
	217
	46%
	181
	9%
	186
	29%
	211
	13%

	2002  
	206
	223
	34%
	192
	7%
	196
	47%
	220
	10%

	2003  
	206
	224
	34%
	191
	8%
	193
	47%
	224
	10%


Two very important sub-groups for analysis are English learners and low income students. Between 1998 and 2003 the average score of grade four English learners in reading increased 11 points on NAEP. Students participating in the National School Lunch Program (an indicator of low family income) showed a gain of six points in their average reading scores for grade four from 1998 to 2003.

The results for the mathematics assessments are much more dramatic, again showing larger gains for each sub-group than for the state as a whole. Analysis of the NAEP 2005 data will be broken out by sub-group. The sub-groups will include male, female, white, black, Hispanic, Asian, English learners, and economically disadvantaged students.

Making Comparisons with Other States

Because of differences in the make-up of the populations of the various states and differences in the rate of change of these populations over time, comparisons among states should only be made for comparable sub-groups. For example, comparing the overall average grade 4 reading score in 2003 in Minnesota (223) with the results for California (206) seem to show a large gap in performance. However, analysis of sub-group performance shows that the average scale score of white students in California was only 4 points less than those in Minnesota, black and Hispanic students scores were statistically equivalent, and California’s Asian students out performed those in Minnesota by 7 points. The reason the difference in overall average scores is so large is because the student population in Minnesota is overwhelmingly white

(81 percent). Only 6 percent of grade 4 students taking NAEP in Minnesota in 2003 were English learners as opposed to 30 percent of the grade 4 students in California. 

Another factor complicating comparisons among states is the differing degree to which students are excluded from the NAEP assessments in the various states. A good example is the exclusion rates for English learners in California and Texas. In 2003, California excluded 2 percent of the students identified for the assessment because they were English learners that were determined by school staff to be unable to participate meaningfully in the assessment. This resulted in about 1 in 15 English learners being excluded. In Texas the rate of exclusion from the reading assessment for grade four students was double that for California, with one in six students excluded. These varying exclusion rates can have subtle impacts on the comparisons among states, but are not nearly as important as differences in the make-up of populations among the states. Sub-group analyses will be conducted comparing the results of State NAEP 2005 with those of the next four most populous states:  Texas, New York, Florida and Illinois. 

Valid state comparisons can only be made by examining the performance of specific sub-groups and these comparisons need to be carefully scrutinized for effects such as those in the previous example. 

NAEP vs. the California Standards Tests

To make comparisons between NAEP and the California Standards Tests, the two assessment scales have to be equated in some way to provide like-measure comparisons of growth. The method encouraged by NAEP is to use a measure known as effect size. The effect size statistic standardizes the differences in scores from one year to another on the different tests. The standard deviations of the averages on the two tests are used to create an apples to apples comparison. The change in the average score on each test is divided by the standard deviation for the test. The result is a measure of change in standard deviation units known as effect size. If the average score increases by one standard deviation the effect size of the change is equal to one. 

In general, the year to year changes in test scores are quite small, generally on the order of .1 to .3 effect size units. NAEP assessment results are only accurate to within .1 of an effect size unit, so changes need to be more than .1 of an effect size for NAEP to detect them. Table 3 presents the 2002 to 2003 changes for grades four and eight on the NAEP reading and California Standards Test in English-language arts.

Based on this type of analysis of changes in average scores on the CSTs and NAEP from 2002 to 2003 in English language arts it appears that the two tests growth estimates are roughly parallel. Exact agreement should not be expected because of the differences in the assessments noted above, particularly the sampling error associated with NAEP. 

Effect size analyses will be made by the NAEP State Coordinator comparing progress on NAEP from 2003 to 2005 with changes in average CST scores for the same period. As can be seen from table 3, the changes on NAEP and the CSTs were within the plus or minus .1 effect size sampling error associated with NAEP. 

Table 3.  Changes in NAEP reading scores and CST ELA scores for California in 2002 and 2003, grades 4 and 8.

	Grade
	Change in NAEP Reading
	Change in the CST in ELA
	Effect size of the change in NAEP
	Effect size of the change in CST ELA

	4
	-.3 points
	6.1 points
	.01
	.12

	8
	-1 point
	1.1 points
	-.08
	.09


The results of the 2005 and 2003 NAEP assessments will be compared to changes in the CSTs over the same period using effect size. Because NAEP 2002 did not include mathematics, this will be the first time progress on the CSTs in mathematics can be compared to progress on the NAEP assessments.
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