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Report for the OSEP Scale Rasch Analysis with 2010 

Online Child Observation Record Data (OnlineCOR)

The three OSEP scales were aligned to 27 COR items: 6 COR items measured Positive Social Relationships; 18 COR items measured Knowledge and Skills, and 3 COR items measured Action to Meet Needs. Each scale aimed at measuring a latent trait. 
Sample

Data were collected with OnlineCOR during 2004 – 2009. Columns 1 and 2 of Table 1 present the number of records included in the analysis by age group. The total of 75,452 records came from around 55,000 children (some with 2 or 3 records), in approximately 1,100 programs located in more than 20 states. Thirty-five percent of the children were in Head Start programs, 60% were in public school prekindergarten, and the remaining 5% were in private centers. 

	Table 1.  Sample Size and Implemented Weights by Variable and Age 

	Age  Group
	N
	Implemented Weight (%)

	
	
	Data Source 
	Head Start
	Pre-K
	IEP
	Sex

(M)
	Ethnicity

	
	
	T1
	T2
	T3
	
	
	
	
	W
	B
	H
	A
	O

	30 - 32
	    163
	98
	2
	 0
	8.9
	14.8
	5.9
	50.9
	58
	15
	21
	2
	4

	33 - 35
	  1045
	75
	25
	0
	10.8
	16.1
	6.1
	51.2
	60
	13
	17
	5
	4

	36 - 38
	  3824
	50
	50
	0
	9.2
	14.3
	6.2
	51.2
	58
	16
	17
	5
	3

	39 - 41
	  5939
	34
	34
	 32
	9.3
	14.0
	6.2
	50.9
	61
	14
	16
	4
	4

	42 - 44
	  7261
	33
	34
	 33
	9.3
	15.1
	6.6
	51.1
	56
	15
	20
	5
	4

	45 - 47
	  8577
	36
	32
	 31
	10.0
	14.6
	6.4
	51.2
	56
	16
	20
	4
	4

	48 - 50
	10078
	34
	35
	 31
	10.0
	14.1
	6.0
	51.3
	57
	16
	20
	3
	4

	51 - 53
	10937
	32
	34
	 34
	8.9
	14.0
	6.1
	51.0
	59
	14
	19
	4
	4

	54 - 56
	10788
	34
	34
	 31
	8.7
	14.2
	6.2
	51.1
	55
	16
	21
	4
	4

	57 - 59
	10245
	33
	34
	 33
	9.5
	15.6
	6.6
	51.1
	58
	14
	19
	5
	4

	60 - 62
	  4824
	0
	52
	48
	10.4
	15.3
	6.4
	50.8
	55
	15
	18
	6
	6

	63 - 65
	 1771
	16
	29
	55
	9.5
	14.6
	5.9
	51.2
	62
	14
	20
	5
	1

	Total
	75452
	
	
	
	
	
	
	
	
	
	
	

	      National %:
	
	
	
	9.5
	14.0
	5.9
	51.2
	58
	14
	19
	4
	4

	Note.  T1 = beginning of school year, T2 = middle of school year, and T3 = end of school year; W = white, B = Black, H = Hispanic, A=Asian and pacific, O = other.


Weighting

In order to make the norms more representative of the national population, weighting was conducted for each age group on 5 variables:  ethnicity, gender, IEP status, type of care (Head Start, pre-k and private), and time period of a school year (beginning T1, middle T2 and end T3) when data were collected. Table 1 presents the final implemented weights and 4 of the corresponding national percentages. The national percentages for ethnicity, gender and IEP were based on the 2000 national census data.  Weighting for type of care was based on the 2009 statistics released by NIEER. The national percentages of Head Start and pre-k were averages for age 3 and 4. Because children’s scores at the three time periods of the school year differ, equal weights were given for each period for age groups of 39-59 months. For age groups younger than 39 months, a gradual increase of weighting at T1 was applied, because fewer children are enrolled in a child care environment at younger ages.  For age groups older than 59 months, a gradual increase of weighting for T3 was applied, because children with no special needs or other issues are approaching graduation from pre-k at that age.  Although data were available for children aged of 66-68 months, and 69-71 months, they were excluded from the analysis because of exceptionally large percentages of IEP status (50-60%), and an unacceptably small percentage of children from private care centers (less than 15 in total) for an unbiased representation of  the population. 

Model, Software, and Analysis

Rasch model analyses were utilized to estimate the norms. With a 5-level scale throughout all the items (the few 0 points in scores were recoded into level 1) the partial credit model (Masters, 1982) was selected to fit the data.  Separate models were run for each of the 3 OSEP scales: Positive Social and Emotional skills (PSR, 6 items), Knowledge and Skills (KS, 18 items), and Action to Meet Appropriate Needs (AMN, 3 items). The computer program Winstep was used to conduct the analysis with the following procedures:

1. The whole data set (75,452 records) were analyzed to obtain the item and step parameters. No person weights were used in this step. 
2. The data set of each age group was then analyzed by fixing the item and step parameters to those calibrated in Step 1. In doing so, all the measures were put onto the same metric so that cross-age comparison became possible. The person distributional parameters (i.e., mean and variance) for that age group were estimated using the age-specific person weights. In the calibration, each age group was assumed to follow a normal distribution. This assumption was reasonable because each test-taker was randomly selected from the respective population group. 
3. After obtaining the distributional parameters for all 12 age groups, a linear transformation was conducted to make the scales directly comparable across groups, in which the mean item difficulty was set at 50, and the standard deviation for the age group of 48 – 50 months was set at 10. Thus, all the groups are on the same T-score scale.

Results

Model-Data Fit


The data sets for the three scales met the model’s expectation fairly well. The weighted (infit) item fit statistics (Wright & Masters, 1982; Wu et al., 2006) were in the critical range of 0.8 to 1.2: 0.94 to 1.08 for the PSR scale; 0.88 to 1.20 for the KS scale; and 0.98 to 1.0 for the AMN scale. None of them exceeded the critical range. The range of unweighted (outfit) item fit statistics were very close to the weighted ones. Hence, the model-data fit was satisfactory, suggesting that each scale measured a unique attribute. 
Person Separation (Reliability) The person separation reliabilities for the 12 age groups as well as the whole group over the three scales are shown in Table 2.  Except for a couple of age groups, reliability for the KS scale is very high, around .90; reliability for the PSR scale is .75-.80, and reliability for the AMN scale is lower but acceptable, around .70, due to a small number of items.

	Table 2. Reliability by Scale

	Age
	PSR
	KS
	AMN

	30-32
	0.72 
	0.87 
	0.62 

	33-35
	0.79 
	0.87 
	0.71 

	36-38
	0.80 
	0.90 
	0.71 

	39-41
	0.78 
	0.89 
	0.70 

	42-44
	0.75 
	0.89 
	0.68 

	45-47
	0.75 
	0.89 
	0.69 

	48-50
	0.75 
	0.91 
	0.73 

	51-53
	0.76 
	0.90 
	0.75 

	54-56
	0.77 
	0.91 
	0.71 

	57-59
	0.75 
	0.91 
	0.71 

	60-62
	0.73 
	0.91 
	0.75 

	63-65
	0.50
	0.84
	0.51

	Whole Group
	0.82 
	0.92
	0.78 


Estimation of T scores for the 66-68 and 69-71 Months Age Groups


Because our sample of children aged 66-68 months and 69-71 months were not justifiable to use for the norming purpose due to a high rate of IEP children, the T scores for these two age groups were extrapolated on the averaged growth rates based on 4 age groups closest in age (54-56, 57-59, 60-62, and 63-65 months). The averaged gain per age group were obtained by dividing the difference between the T scores of age group 63-65 and that of age group of 54-56 by 4 (age groups). For example, children’s T scores on the PSR scale are 56.85 for the 54-56 months age group and 64.83 for the 63-65 months age group, so the averaged growth for each of these 3-month groups is (64.83-56.85)/4 = 2.0.  Based on this estimated gain per age group, the mean T score on the PSR scale for the 66-68 months age group is 66.83 (64.83 + 2.0) and 68.83 for 69-71 months age group.  In extrapolating the norm scores for the two oldest age groups, the standard deviation is set at 10, as the reference group.  Although not as justifiable as with the real representative data, the extrapolated T scores are better estimates for the true scores than using the score for the 63-65 months age group for the 66-71 months age group.
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