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Introduction

In response to the Wisconsin Department of Public Instruction (DPI)’s  request, CTB/McGraw-Hill carried out an investigation of the comparability of scores between the Wisconsin Knowledge and Concepts Examinations (WKCE) and TerraNova(.  From Fall 1997 through Spring 2002, the state of Wisconsin administered TerraNova at grades 4, 8, and 10 in reading, language, mathematics, science, and social studies.  Starting in Fall 2002, the state changed (“customized”) all of the tests, except grades 4 and 8 reading and language, to conform to the state content standards.  As a result, there has been an interest in the continuity of the Fall 2002 WKCE scores in relation to the previous WKCE scores.

This report summarizes the results from the investigation of score comparability.  The table below presents the grades and subject areas involved in the investigation ( ( ).  The analyses did not involve Grade 4 and 8 Reading and Language, since the WKCE Reading and Language for these grades are intact TerraNova tests.

	
	Grades 4 & 8
	Grade 10

	Reading
	
	(

	Language
	
	(

	Mathematics
	(
	(

	Science
	(
	(

	Social Studies
	(
	(


The investigation has two parts:  the first part relates to Grade 4 and 8, and the other pertains to Grade 10.   The Grade 4 and 8 investigation capitalized on the fact that at these grades, the WKCE test for each subject area contains an intact form of TerraNova.  Thus, the investigation involved two sets of scores for each student, one on the entire WKCE test and the other on the embedded TerraNova test.  To the degree that the two sets of scores are similar, the comparability will be supported.  The Grade 4 and 8 investigation used the 2002 Fall operational data.

The Grade 10 investigation did not use the Grade 4 and 8 design, because the Grade 10 tests were designed to measure the Wisconsin content standards and did not include intact TerraNova tests.  The Grade 10 tests, however, were scaled to Terra Nova.

Thus, comparisons of the Grade 10 WKCE scores to TerraNova scores were less direct.  Students who took both the Grade 10 Fall 2002 WKCE tests and the Grade 9 TerraNova tests (latter administered in Spring 2002) were identified, and their WKCE and TerraNova scores were compared.  Similarly, scores on the Grade 10 Fall 2002 WKCE and Grade 8 TerraNova tests (latter administered in Spring 2001) were compared.
  To the extent that the differences appear reasonable, the comparability will be indicated.  Differences in scale score means, standard deviations (SDs), percentile points, and correlations were evaluated to assess score comparability.

Overview of the Data Sets

For the investigation, the following data sets were used:

2002 (Fall)

· Level 14 TerraNova II (Form D) Multiple Assessments in Grade 4, and additional section with Mathematics, Science, and Social Studies selected-response items;

· Level 18 TerraNova II (Form D) Multiple Assessments in Grade 8, and additional section with Mathematics, Science, and Social Studies selected-response items;

· Level 20 Customized assessment;

2001 - 2002 (Spring)

· Level 18 TerraNova I (Form A) Multiple Assessments/Complete Battery in Grade 9;

2000 - 2001 (spring)

· Level 18 TerraNova II (Form C) Multiple Assessments in Grade 8.

Part One.  Score comparison of WKCE and TerraNova tests for Grade 4 and 8 (Mathematics, Science, and Social Study)

Tables 1 and 2 present the Grade 4 and 8 WKCE and TerraNova scores in Mathematics, Science, and Social Studies at the state (Table 1) and district (Table 2) levels.  For the district-level comparisons, the five largest Wisconsin districts (GREEN BAY, KENOSHA, MADISON, MILWAUKEE, RACINE) were chosen.  Table 1 shows that the state-level scale-score means and standard deviations are reasonably comparable between the WKCE and the corresponding TerraNova.  Table 2 shows that the district-level score distributions for WKCE and TerraNova are very similar and can be concluded reasonably comparable.
Table 1 

Comparisons of Scale Scores on the WKCE and TerraNova (TN) Tests for Grade 4 and Grade 8 at 

State-Level For Fall 2002

	Grade

Subject Area
	TN/
WKCE
	N*
	Mean
	SD
	P90
	P75
	P50
	P25
	P10
	Correlation

	G4 Mathematics
	TN

2002 Fall
	60784
	632.0
	34.7
	674
	654
	632
	610
	589
	

	G4 Mathematics
	WKCE

2002 Fall
	60784
	631.6
	33.1
	673
	654
	633
	611
	590
	0.977

	G4 Science
	TN

2002 Fall
	60989
	636.2
	38.7
	680
	659
	636
	613
	590
	

	G4 Science
	WKCE

2002 Fall
	60989
	635.7
	32.5
	674
	657
	639
	617
	594
	0.911

	G4 Social Studies
	TN

2002 Fall
	60967
	645.4
	26.1
	675
	661
	646
	630
	614
	

	G4 Social Studies
	WKCE

2002 Fall
	60967
	645.2
	25.3
	675
	661
	646
	630
	615
	0.977

	G8 Mathematics
	TN

2002 Fall
	65846
	704.3
	40.7
	751
	730
	707
	681
	652
	

	G8 Mathematics
	WKCE

2002 Fall
	65846
	704.9
	41.1
	752
	732
	708
	682
	654
	0.978

	G8 Science
	TN

2002 Fall
	65836
	697.4
	33.5
	735
	717
	698
	673
	659
	

	G8 Science
	WKCE

2002 Fall
	65836
	699.1
	30.9
	734
	719
	702
	682
	661
	0.913

	G8 Social Studies
	TN

2002 Fall
	65792
	681.9
	24.4
	711
	698
	683
	667
	652
	

	G8 Social Studies
	WKCE

2002 Fall
	65792
	684.2
	24.7
	713
	701
	686
	670
	654
	0.969


*  Sample size.

Table 2

Comparison of Scale Scores on the WKCE and TerraNova (TN) Tests for Grade 4 and 

Grade 8 at District-level for Fall 2002

	Grade

Subject Area
	TN/WKCE
	
	N*
	Scale Score

Mean
	SD

	G4 Mathematics
	TN 2002 Fall
	District 1
	1412
	632.2
	34.9

	
	WKCE 2002 Fall
	
	
	632.9
	33.9

	
	TN 2002 Fall
	District 2
	1541
	628.8
	34.0

	
	WKCE 2002 Fall
	
	
	630.1
	33.6

	
	TN 2002 Fall
	District 3
	1677
	635.7
	41.2

	
	WKCE 2002 Fall
	
	
	635.5
	39.7

	
	TN 2002 Fall
	District 4
	7060
	611.1
	36.2

	
	WKCE 2002 Fall
	
	
	610.9
	35.0

	
	TN 2002 Fall
	District 5
	1429
	626.6
	33.6

	
	WKCE 2002 Fall
	
	
	625.8
	31.5

	G4 Science
	TN 2002 Fall
	District 1
	1433
	632.2
	37.4

	
	WKCE 2002 Fall
	
	
	631.5
	31.1

	
	TN 2002 Fall
	District 2
	1541
	625.6
	36.7

	
	WKCE 2002 Fall
	
	
	626.6
	32.7

	
	TN 2002 Fall
	District 3
	1677
	636.9
	44.7

	
	WKCE 2002 Fall
	
	
	637.2
	38.1

	
	TN 2002 Fall
	District 4
	7071
	606.6
	41.6

	
	WKCE 2002 Fall
	
	
	610.4
	38.5

	
	TN 2002 Fall
	District 5
	1444
	627.2
	38.3

	
	WKCE 2002 Fall
	
	
	627.1
	32.5

	G4 Social Studies
	TN 2002 Fall
	District 1
	1432
	642.1
	25.3

	
	WKCE 2002 Fall
	
	
	642.0
	24.3

	
	TN 2002 Fall
	District 2
	1541
	641.0
	26.3

	
	WKCE 2002 Fall
	
	
	640.9
	25.6

	
	TN 2002 Fall
	District 3
	1672
	644.6
	28.0

	
	WKCE 2002 Fall
	
	
	645.1
	27.1

	
	TN 2002 Fall
	District 4
	7056
	628.6
	28.9

	
	WKCE 2002 Fall
	
	
	628.9
	28.1

	
	TN 2002 Fall
	District 5
	355
	638.7
	24.9

	
	WKCE 2002 Fall
	
	
	640.0
	24.0


(continued)

	Grade

Subject Area
	TN/WKCE
	
	N*
	Mean
	SD

	G8 Mathematics
	TN 2002 Fall
	District 1
	1455
	701.1
	42.8

	
	WKCE 2002 Fall
	
	
	701.5
	43.6

	
	TN 2002 Fall
	District 2
	1552
	695.8
	43.0

	
	WKCE 2002 Fall
	
	
	697.1
	42.9

	
	TN 2002 Fall
	District 3
	1759
	710.3
	46.9

	
	WKCE 2002 Fall
	
	
	711.9
	47.8

	
	TN 2002 Fall
	District 4
	6519
	665.9
	44.2

	
	WKCE 2002 Fall
	
	
	666.2
	44.1

	
	TN 2002 Fall
	District 5
	1486
	687.5
	44.2

	
	WKCE 2002 Fall
	
	
	687.5
	43.6

	G8 Science
	TN 2002 Fall
	District 1
	1452
	695.6
	34.9

	
	WKCE 2002 Fall
	
	
	696.0
	33.1

	
	TN 2002 Fall
	District 2
	1547
	690.4
	36.3

	
	WKCE 2002 Fall
	
	
	693.2
	33.2

	
	TN 2002 Fall
	District 3
	1756
	700.1
	38.9

	
	WKCE 2002 Fall
	
	
	701.5
	34.9

	
	TN 2002 Fall
	District 4
	6466
	665.2
	39.6

	
	WKCE 2002 Fall
	
	
	667.3
	38.5

	
	TN 2002 Fall
	District 5
	1482
	682.8
	35.2

	
	WKCE 2002 Fall
	
	
	684.6
	33.6

	G8 Social Studies
	TN 2002 Fall
	District 1
	1456
	681.8
	26.2

	
	WKCE 2002 Fall
	
	
	684.8
	25.8

	
	TN 2002 Fall
	District 2
	1549
	676.0
	25.4

	
	WKCE 2002 Fall
	
	
	678.3
	24.4

	
	TN 2002 Fall
	District 3
	1761
	684.1
	29.1

	
	WKCE 2002 Fall
	
	
	686.1
	28.1

	
	TN 2002 Fall
	District 4
	6431
	657.7
	28.7

	
	WKCE 2002 Fall
	
	
	659.2
	28.9

	
	TN 2002 Fall
	District 5
	1481
	670.4
	25.4

	
	WKCE 2002 Fall
	
	
	672.4
	25.1


*  Sample size.

Part 2. Score Comparison between Terra Nova Form for Grade 8 and Customized WKCE for Grade 10

Table 3 presents the comparisons for Grade 10.  It is important to note that the differences are larger as expected for score differences between two different grades.  As reference values, each table provides the 2002 Fall state-wide WKCE results in pink.  In Table 3, a majority of the Grade 9 and 10 matched data in black came from the Milwaukee district (N=3600).  In contrast, the Grade 8 and 10 matched data in blue are based on much larger sample sizes, and their Grade 10 results are relatively comparable to the state’s.  In other words, the samples that took Grade 10 WKCE and Grade 8 TerraNova were substantially more state-representative than the samples that took Grade 10 WKCE and Grade 9 TerraNova.

In general, for each subject area, the Grade 9 2002 Spring (TerraNova)  – Grade 10 2002 Fall (WKCE) mean scale score differences (in pink) are between 20 and 35 scale-score points.  Note that these differences reflect scale-score differences for matched cases for a span of several months at most (i.e., spring of one grade to fall of the next grade).   These differences do not seem to suggest that the WKCE and TerraNova scores are on a single contiguous scale at these grades, particularly when one considers the fact that the Grade 9-Grade 10 matched cases have mean Grade 10 2002 Fall scale scores that are lower (and often substantially lower) than those for the state.

Additionally, Table 3 shows that the Grade 8 2001 Spring – Grade 10 2002 Fall scale score differences (in blue) are in a range of 15 to 32 scale score points, slightly smaller than the Grade 9 – Grade 10 mean scale score differences.  Do the Grade 8 – Grade 10 scale score differences appear to be reasonable?  Two comparisons were made.  First, we compared these Grade 8-Grade 10 mean scale score differences against those from the TerraNova technical documents.  Table 4 provides Grade 8 Spring and Grade 10 Fall scale-score descriptive statistics for TerraNova Forms A and C.  Compared to the TerraNova Grade 8 – Grade 10 mean scale score differences in Table 4, the Wisconsin Grade 8–Grade 10 scale score differences in Table 3 appear large.  However, the TerraNova national data do not reasonably reflect performance in Wisconsin.  Second, we compared the Grade 8-Grade 10 mean scale score differences in Table 3 against those based on the past WKCE Grade 8 and Grade10 data.  Table 5 lists the 1997 – 2002 Grade 8 and Grade 10 mean scale scores, and their differences.  Note that the mean scale score differences in Table 5 are for 2-year spans (Spring Grade 8 – Spring Grade 10), while the mean scale score differences in Table 3 are for 1.5-year spans (Spring Grade 8 – Fall Grade 10).  Thus, one should generally expect the Table 3 differences to be generally smaller than those in Table 5.  Unfortunately, this seems to be the case only with Social Studies; with the other subject areas, the Grade 8-Grade 10 mean scale score differences in Table 3 are higher or on the high end of the corresponding values in Table 5.  This may be another indication that the Grade 10 WKCE scores and the Grade 9 TerraNova scores are not on the same scale.

Table 3.  Comparison between Grade 8, Grade 9 and Grade10 

	Grade

Subject Area
	TN/

WKCE
	N
	Mean
	SD
	P90
	P75
	P50
	P25
	P10
	G10 – G9

Mean diff.
	G10 – G8

Mean Diff.
	Correlation

	G10 Reading
	WKCE

2002 Fall
	4291
	701.2
	40.5
	745
	719
	697
	680
	664
	
	
	

	G9 Reading
	TN

2002 Spring
	4291
	673.1
	40.1
	721
	698
	675
	651
	625
	28
	
	0.667

	G10 Reading
	WKCE 

2002 Fall
	16483
	719.3
	40.9
	757
	737
	715
	695
	679
	
	
	

	G8 Reading
	TN WKCE

2001 Spring
	16483
	697.8
	35.6
	739
	719
	699
	677
	655
	
	22
	0.640

	G10 Reading
	WKCE 

2002 Fall
	68181
	718.3
	42.3
	757
	737
	714
	694
	676
	
	
	

	G10 Language
	WKCE

2002 Fall
	4291
	700.6
	33.7
	741
	720
	699
	681
	664
	
	
	

	G9 Language
	TN

2002 Spring
	4291
	672.9
	39.8
	720
	697
	672
	649
	628
	28
	
	0.717

	G10 Language
	WKCE 

2002 Fall
	16483
	717.2
	32.8
	757
	736
	716
	696
	679
	
	
	

	G8 Language
	TN WKCE

2001 Spring
	16483
	685.7
	32.9
	726
	706
	685
	664
	647
	
	32
	0.718

	G10 Language
	WKCE 

2002 Fall
	68181
	715.8
	34.5
	757
	736
	715
	694
	676
	
	
	

	G10 Math
	WKCE

2002 Fall
	4252
	714.8
	42.8
	764
	742
	717
	691
	663
	
	
	

	G9 Math
	TN

2002 Spring
	4252
	680.1
	48.3
	738
	711
	681
	652
	624
	35
	
	0.790

	G10 Math
	WKCE

2002 Fall
	16495
	744.8
	40.2
	791
	769
	746
	723
	696
	
	
	

	G8 Math
	TN WKCE 2001 Spring
	16495
	712.7
	38.9
	758
	735
	713
	690
	666
	
	32
	0.774

	G10 Math
	WKCE

2002 Fall
	68117
	742.5
	43.2
	791
	768
	745
	719
	690
	
	
	


(continued)

	Grade

Subject Area
	TN

WKCE
	N
	Mean
	SD
	P90
	P75
	P50
	P25
	P10
	G10 – G9

Mean diff.
	G10 – G8

Mean Diff.
	Correlation

	G10 Science
	WKCE

2002 Fall
	523
	732.0
	30.4
	763
	752
	734
	716
	697
	
	
	

	G9 Science
	TN

2002 Spring
	523
	701.9
	31.5
	739
	724
	703
	680
	663
	30
	
	0.763

	G10 Science
	WKCE 2002 Fall
	16509
	727.6
	34.0
	765
	749
	730
	709
	688
	
	
	

	G8 Science
	TN WKCE

2001 Spring
	16509
	706.0
	33.6
	745
	725
	705
	685
	667
	
	22
	0.724

	G10 Science
	WKCE 2002 Fall
	67961
	725.4
	37.2
	765
	749
	729
	707
	684
	
	
	

	G10 Social Studies
	WKCE

2002 Fall
	524
	712.8
	22.3
	740
	727
	714
	699
	684
	
	
	

	G9 Social Studies
	TN

2002 Spring
	524
	693.3
	26.0
	724
	711
	695
	678
	659
	20
	
	0.726

	G10 Social Studies
	WKCE 2002 Fall
	16487
	710.9
	24.1
	739
	725
	711
	697
	683
	
	
	

	G8 Social Studies
	TN WKCE

2001 Spring
	16487
	696.1
	26.5
	726
	711
	696
	681
	664
	
	15
	0.728

	G9 Social Studies
	WKCE 2002 Fall
	67903
	710.0
	25.7
	739
	725
	710
	695
	680
	
	
	


Table 4.   Scale-score (SS) Means and Standard Deviations for Grade 8 (Spring) and Grade 10 

(Fall) from the TerraNova (TN) Technical Documents.

	
	
	
	
	
	
	

	
	TN
	G8 Spring
	
	G10 Fall
	
	G10 – G8

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Subject area
	Form
	Mean SS
	SS SD
	
	Mean SS
	SS SD
	
	Mean diff.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Reading
	A
	676
	43.8
	
	686
	41.7
	
	+10

	
	C
	674
	45.2
	
	682
	43.6
	
	+6

	
	
	
	
	
	
	
	
	

	Language
	A
	672
	41.3
	
	683
	43.5
	
	+11

	
	C
	670
	42.2
	
	677
	43.4
	
	+7

	
	
	
	
	
	
	
	
	

	Mathematics
	A
	689
	46.9
	
	699
	48.0
	
	+10

	
	C
	687
	48.8
	
	696
	51.1
	
	+9

	
	
	
	
	
	
	
	
	

	Science
	A
	686
	42.5
	
	695
	45.1
	
	+9

	
	C
	685
	43.2
	
	694
	46.2
	
	+9

	
	
	
	
	
	
	
	
	

	Social study
	A
	678
	38.7
	
	689
	38.0
	
	+11

	
	C
	679
	36.8
	
	687
	37.2
	
	+8

	
	
	
	
	
	
	
	
	


Table 5.   Scale-score (SS) Means and Standard Deviations for Grade 8 and Grade 10  

	
	
	
	
	
	
	
	
	
	
	

	
	
	G8 
	
	G10 
	
	
	Mean of
	Mean diff.

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Subject area
	Year
	SS

Mean
	SS

SD 
	
	SS 

Mean
	SS

SD 
	
	Mean diff.
	Mean diffs
	from Table 3

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Reading
	1997(Fall)
	687.6
	39.8
	
	700.2
	37.8
	
	12.6
	
	

	
	1998(Fall)
	685.2
	37.2
	
	708.9
	37.7
	
	23.7
	
	

	
	1999(Spring)
	690.4
	33.4
	
	707.9
	32.8
	
	17.5
	
	

	
	2000(Spring)
	690.7
	33.4
	
	707.4
	32.2
	
	16.7
	
	

	
	2001(Spring)
	694.2
	37.8
	
	714.6
	36.4
	
	20.4
	
	

	
	2002(Spring)
	689.9
	33.8
	
	704.9
	39.0
	
	15.0
	17.7
	22

	
	
	
	
	
	
	
	
	
	
	

	Language
	1997(Fall)
	678.0
	36.6
	
	695.8
	37.9
	
	17.8
	
	

	
	1998(Fall)
	679.4
	31.3
	
	701.6
	36.0
	
	22.2
	
	

	
	1999(Spring)
	690.4
	37.9
	
	707.3
	33.6
	
	16.9
	
	

	
	2000(Spring)
	690.1
	37.3
	
	707.8
	33.4
	
	17.8
	
	

	
	2001(Spring)
	682.7
	34.7
	
	704.8
	41.3
	
	22.1
	
	

	
	2002(Spring)
	683.2
	32.5
	
	704.0
	42.4
	
	20.8
	19.6
	32

	
	
	
	
	
	
	
	
	
	
	

	Mathematics
	1997(Fall)
	696.0
	40.5
	
	725.2
	43.7
	
	29.2
	
	

	
	1998(Fall)
	697.9
	41.7
	
	729.2
	45.0
	
	31.3
	
	

	
	1999(Spring)
	709.9
	41.8
	
	733.3
	46.1
	
	23.4
	
	

	
	2000(Spring)
	710.4
	42.5
	
	733.9
	45.8
	
	23.5
	
	

	
	2001(Spring)
	708.3
	42.0
	
	742.5
	51.0
	
	34.2
	
	

	
	2002(Spring)
	709.6
	44.8
	
	736.9
	58.6
	
	27.3
	28.2
	32

	
	
	
	
	
	
	
	
	
	
	

	Science
	1997(Fall)
	691.9
	36.2
	
	709.0
	37.2
	
	17.1
	
	

	
	1998(Fall)
	698.2
	36.6
	
	712.2
	36.5
	
	14.0
	
	

	
	1999(Spring)
	703.8
	31.0
	
	719.3
	28.3
	
	15.5
	
	

	
	2000(Spring)
	704.7
	30.9
	
	720.6
	27.9
	
	15.9
	
	

	
	2001(Spring)
	702.8
	36.0
	
	724.8
	45.7
	
	22.0
	
	

	
	2002(Spring)
	699.1
	34.5
	
	718.2
	44.1
	
	19.1
	17.3
	22

	
	
	
	
	
	
	
	
	
	
	

	Social Study
	1997(Fall)
	688.4
	33.1
	
	704.7
	32.8
	
	16.3
	
	

	
	1998(Fall)
	685.3
	28.4
	
	706.4
	30.4
	
	21.1
	
	

	
	1999(Spring)
	695.8
	29.4
	
	712.7
	27.9
	
	16.9
	
	

	
	2000(Spring)
	694.2
	29.3
	
	711.9
	27.3
	
	17.7
	
	

	
	2001(Spring)
	693.4
	28.5
	
	712.6
	31.3
	
	19.2
	
	

	
	2002(Spring)
	692.3
	27.6
	
	705.7
	34.4
	
	13.4
	17.4
	15

	
	
	
	
	
	
	
	
	
	
	


Conclusion

Scores from the new Grade 4 and Grade 8 WKCE tests are, on average, reasonably comparable to those from the corresponding TerraNova tests.  Since the TerraNova scale is a contiguous vertical scale, the continuity of scale scores for grades 3 through 8 (i.e., WKCE at grades 4 and 8 and TerraNova at the other grades) seems supported.  In regard to Grade 10, because direct comparisons of G10 WKCE and TerraNova scores were not possible, it is very difficult to make any definitive statements regarding G10 score comparability between WKCE and TerraNova.  However, the items in the WKCE secondary item bank were placed on the TerraNova scale, and thus it is relatively straightforward to find relationships between scores from the custom WKCE G10 tests and scores from the corresponding TerraNova tests.  A linking study is planned for Fall 2003 where a representative sample of G10 students will take TerraNova (as well as participate in the statewide WKCE testing).  The results from a linking study will be used to help maintain the continuity with the previous grade 10 score. 

�   In order to maximize the sample size (N), we avoided finding cases that matched across three grades.  Such N counts would have been small.
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