Extract from Chapter 7 of the Grade-level MAP Technical Report
Cross-year, Cross-sectional Comparisons

It is often desirable to examine the scores of students across time. The data in this section
compare student performance on the MAP using census data from 2006 through 2010. It
should be noted that beginning in 2008, invalidated students were assigned to the LOSS
and to the Below Basic achievement level. Prior to 2008, invalidated students did not
receive a scale score.

Table 7.1 shows the state-level means for all grades from 2006 through 2010 for
Communication Arts and Mathematics and from 2008 through 2010 for Science. The
Science MAP was administered for the first time in 2008. As shown in Table 7.1, the
mean scale scores in all grades and content areas increased from 2009 to 2010.

Table 7.2 shows the percentage of students in each achievement level in 2006 through
2010 on the Communication Arts test. The percentages at or above Proficient increased
from 2009 to 2010.

Table 7.3 shows the percentage of students in each achievement level in 2006 through
2010 on the Mathematics test. As compared to 2009, increases in the percentage of
students at or above Proficient were observed in all grades in 2010.

Table 7.4 shows the percentage of students in each achievement level in 2008 through
2010 on the Science test. In Grades 5 and 8, the percentage of students at or above
Proficient increased from 2009 to 2010.



Table 7. 1: Comparison of State-Level Means, 2006 through 2010 Census Data

Communication Arts Mathematics Science
Grade | Year N Msegn SS[S) N M;gn Ssg N Msegn Ssg
2006 | 64,486 | 639.86 | 36.84 | 64,763 | 621.59 | 39.11
2007 | 66,347 | 639.58 | 38.04 | 66,640 | 622.40 | 38.72
3 2008 | 66,179 | 637.60 | 37.54 | 66,258 | 621.65 | 36.92
2009 | 67,163 | 637.43 | 38.18 | 67,232 | 621.67 | 36.76
2010 | 66,751 | 640.27 | 36.63 | 66,814 | 624.89 | 39.28
2006 | 65,179 | 654.55 | 38.56 | 65,306 | 643.88 | 37.07
2007 | 65,274 | 656.11 | 39.51 | 65,363 | 644.47 | 36.56
4 2008 | 66,873 | 655.61 | 33.63 | 66,944 | 644.18 | 34.19
2009 | 66,490 | 656.77 | 33.41 | 66,587 | 644.20 | 33.89
2010 | 67,301 | 661.34 | 38.95 | 67,394 | 647.59 | 34.01
2006 | 66,007 | 668.18 | 37.09 | 66,123 | 660.06 | 39.99
2007 | 65,461 | 671.01 | 37.14 | 65,498 | 663.21 | 41.50
5 2008 | 65,544 | 671.48 | 33.71 | 65,636 | 661.43 | 40.73 | 65,586 | 661.64 | 31.52
2009 | 67,083 | 671.58 | 32.84 | 67,155 | 662.07 | 40.52 | 67,118 | 662.22 | 30.40
2010 | 66,500 | 673.65 | 35.33 | 66,580 | 667.70 | 41.74 | 66,558 | 664.76 | 32.48
2006 | 66,948 | 666.85 | 33.70 | 67,017 | 673.30 | 39.80
2007 | 66,247 | 667.99 | 34.63 | 66,332 | 676.31 | 41.75
6 2008 | 65,672 | 671.27 | 33.50 | 65,716 | 678.46 | 41.13
2009 | 65,716 | 671.67 | 33.04 | 65,755 | 678.87 | 39.56
2010 | 67,260 | 674.18 | 33.12 | 67,315 | 683.36 | 39.48
2006 | 70,290 | 671.63 | 37.06 | 70,698 | 675.38 | 41.27
2007 | 67,167 | 672.11 | 36.26 | 67,554 | 677.41 | 42.62
7 2008 | 66,701 | 675.87 | 35.08 | 66,727 | 681.15 | 41.38
2009 | 66,316 | 677.68 | 34.75 | 66,330 | 683.63 | 40.72
2010 | 66,034 | 678.85 | 36.25 | 66,052 | 686.51 | 40.28
2006 | 72,483 | 686.85 | 37.87 | 72,542 | 697.73 | 40.37
2007 | 70,187 | 686.90 | 37.54 | 70,204 | 698.33 | 41.98
8 2008 | 67,278 | 691.05 | 33.57 | 67,312 | 701.30 | 39.40 | 67,209 | 694.36 | 30.67
2009 | 66,741 | 692.56 | 33.31 | 66,770 | 703.60 | 38.63 | 66,702 | 695.65 | 30.94
2010 | 66,139 | 694.28 | 34.01 | 66,166 | 707.98 | 40.04 | 66,101 | 698.28 | 31.07




Table 7. 2: Comparison of Percent of Students in each Achievement Level, Communication Arts 2006
through 2010 Census Data

Grade Year N L’:\?el BB(Z:;\::V Basic | Proficient | Advanced P,T;\,&
2006 65,344 1.3 8.8 47.5 25.7 16.7 42.4
2007 67,259 14 9.4 46.6 25.8 16.8 42.6
3 2008 66,357 0.3 9.3 50.2 25.2 15.1 40.3
2009 67,357 0.3 9.6 49.8 25.1 15.2 40.3
2010 66,947 0.3 8.2 48.4 26.9 16.2 43.1
2006 65,849 1.0 10.6 445 28.8 15.0 43.8
2007 65,982 1.1 10.5 43.4 28.2 16.8 45.1
4 2008 67,049 0.3 8.0 46.7 334 11.7 45.1
2009 66,709 0.3 7.6 45.8 33.6 12.7 46.3
2010 67,510 0.3 8.6 40.2 31.2 19.7 50.9
2006 66,704 1.0 9.1 44.8 29.6 154 45.0
2007 66,098 1.0 8.3 42.9 29.8 18.0 47.8
5 2008 65,734 0.3 6.4 45.1 32.2 15.9 48.1
2009 67,307 0.3 6.3 44.6 33.9 14.9 48.8
2010 66,730 0.3 Pl 41.5 32.1 18.9 51.0
2006 67,709 1.1 11.9 44.8 31.6 10.6 42.2
2007 67,045 1.2 11.2 44 31.8 11.7 43.6
6 2008 65,830 0.2 9.0 43.5 34 13.4 47.4
2009 65,908 0.3 8.6 43.4 33.8 13.9 47.7
2010 67,476 0.3 7.8 42.3 33.9 15.7 49.6
2006 71,632 1.9 13.7 41.8 305 12.2 427
2007 68,404 1.8 13.1 40.7 32.8 11.6 44.4
7 2008 66,923 0.3 10.0 40.7 36.1 12.9 49.0
2009 66,531 0.3 8.7 40.3 37.2 13.6 50.8
2010 66,279 0.4 9.8 38.1 35.2 16.5 51.7
2006 73,516 14 9.1 48.0 26.6 15.0 415
2007 71,200 14 8.7 48.3 26.9 14.6 41.6
8 2008 67,574 0.4 5.7 45.8 33.1 15.0 48.1
2009 67,077 0.5 5.3 44.5 334 16.3 49.7
2010 66,463 0.5 4.9 42.8 34.3 17.4 51.8




Table 7. 3: Comparison of Percent of Students in each Achievement Level, Mathematics 2006
through 2010 Census Data

Grade Year N L’:\?el BB(Z:;\::V Basic | Proficient | Advanced P,T;\,&
2006 65,325 0.9 7.2 48.7 33.3 10.0 43.3
2007 67,257 0.9 7.2 46.9 35.0 10.0 45.0
3 2008 66,357 0.1 6.5 49.6 35.0 8.8 43.8
2009 67,357 0.2 6.8 48.5 35.6 8.8 44.4
2010 66,947 0.2 6.2 46.6 37.0 10.1 47.1
2006 65,845 0.8 8.3 47.5 34.4 9.0 434
2007 65,975 0.9 8.1 46.5 35.2 9.3 44.5
4 2008 67,049 0.2 7.6 48.0 36.0 8.2 44.2
2009 66,709 0.2 7.3 48.2 36.6 7.8 44.4
2010 67,510 0.2 6.1 454 39.3 9.1 48.4
2006 66,703 0.9 8.1 47.8 32.7 10.6 43.3
2007 66,075 0.9 7.6 44.9 33.1 134 46.6
5 2008 65,734 0.1 7.5 46.5 34.4 11.4 45.8
2009 67,307 0.2 7.5 45.1 35.6 11.6 47.2
2010 66,730 0.2 6.2 41.9 36.7 15.1 51.7
2006 67,706 1.0 11.1 441 34.4 9.5 43.9
2007 67,039 1.1 11.1 40.0 35.5 12.3 47.8
6 2008 65,830 0.2 9.5 39.6 37.8 12.9 50.7
2009 65,908 0.2 8.9 40.7 37.5 12.6 50.1
2010 67,476 0.2 7.8 36.6 40.3 15.0 55.4
2006 71,575 1.2 174 38,5 32.7 10.2 42.9
2007 68,405 1.2 16.7 37.1 33.2 11.7 44.9
7 2008 66,923 0.3 13.9 36.3 36.7 12.8 49.5
2009 66,531 0.3 125 35.2 37.6 14.3 51.9
2010 66,279 0.3 10.8 34.3 38.8 15.7 54.5
2006 73,523 1.3 21.1 37.8 27.6 12.2 39.8
2007 71,190 14 21.4 36.6 26.6 14.0 40.6
8 2008 67,574 0.4 18.0 37.7 29.9 13.9 43.8
2009 67,077 0.5 16.4 36.8 315 14.9 46.4
2010 66,463 0.4 14.9 33.3 32.1 19.2 51.3




Table 7. 4: Comparison of Percent of Students in each Achievement Level, Science 2008 through
2010 Census Data

Grade Year N L’:\?el BBis?i\::v Basic | Proficient | Advanced P,T;\,&
2008 65,734 0.2 11.2 44.0 29.6 14.9 445
5 2009 67,307 0.3 10.6 44.1 30.3 14.8 45.1
2010 66,730 0.3 104 40.5 29.6 19.3 489
2008 67,574 0.5 19.3 37.0 36.7 6.5 43.2
8 2009 67,077 0.6 18.2 36.5 37.2 7.6 44.8
2010 66,463 0.5 16.4 35.1 38.4 9.6 48.0




Extract from Chapter 10 of the Grade-level MAP Technical Report

10.1 Evaluating Bias through Impact Analysis

The impact of achievement testing on minorities can be determined and reported in the
form of average scores and also in terms of test score reliability. Tables 10.1 through
10.6 present the numbers of students, scale score means and standard deviations, effect
size (Cohen’s D), and test form reliability statistics (Coefficient Alpha) for various
subgroups of interest.

10.1.1 Reliability

Tables 10.1 through 10.6 show the test reliability for the various subgroups of interest.
This analysis shows that the test reliability is of acceptable magnitude for all of the
subgroups.

10.1.2 Effect Size

One way to evaluate the magnitude of the differences is to calculate the effect size.
Cohen’s d was used to calculate the effect size. Cohen’s d is given by the formula:

Xy = Xp

\/(na ~1s2 +(n, —1s? ,

(na +nb)_2

d=

where x_a is the mean score of group A, x_b is the mean score of group B, s’ is the
variance of group A, s/ is the variance of group B, n is the number of students in group
A, and n, is the number of students in group B.

Cohen’s d, then, expresses the difference in group means in terms of the standard
deviation. For example if d=.34 for two groups, then it may be interpreted that the mean
difference between the two groups is .34 of the pooled standard deviation. Cohen (1988)
offered guidelines for interpreting the meaning of the d statistic: d=.20 is a small effect
size, d=.50 is a medium effect size, and d=.80 is a large effect size.

Using Cohen’s (1988) guidelines, certain trends become apparent in Tables 10.1 through
10.6. On the Communication Arts test in all grades, there are small differences in mean
test scores between girls and boys where girls outperform boys. On the Communication
Arts, Mathematics, and Science tests in all grades, there is a large difference between the
mean test scores of accommodated and non-accommodated students where
accommodated students underperform non-accommodated students.



There is a medium difference in mean Communication Arts test scores of Black students
compared to White students where Black students underperform white students in all
grades. There is a small difference between the mean test scores of Hispanic and White
students where Hispanics underperform White students on the Communication Arts tests.
Similarly, there is a small difference between the mean test scores of Native Americans
and White students where Native Americans underperform White students on
Communication Arts in Grades 4, 5, and 8. There is a small difference in mean
Communication Arts test scores where Asian/Pacific Islander students outperform White
students in all grades except Grade 3.

There is a medium difference between the mean Mathematics tests scores of Black and
White students where Black students underperform White students in all grades, except
Grade 8 where there is a large difference between mean test scores. There is a small
difference in mean Mathematics test scores of Hispanic students compared to White
students in Grades 3 through 8 where Hispanic students underperform White students.
There is a small difference between the mean test scores of Native American students
compared to White students where Native American students underperform White
students in all grades. Finally, there is a small difference between the mean Mathematics
test scores of Asian/Pacific Islander students where Asian/Pacific Islander students
outperform White students in all grades.

There is a large difference between the mean Science test scores of Black students
compared to White students in Grades 5 and 8 where Black students underperform White
students. There is a medium difference between mean Science test scores of Hispanic
students compared to White students in Grades 5 and 8 where Hispanic students
underperform White students. There is a small difference between the mean Science test
scores of Native American students compared to White students in Grades 5 and 8 where
Native American students underperform White students.



Table 10. 1: Impact Analysis, Grade 3

Std. Effect  Coefficient

Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50030 645.12 34.74 0.90
Black (not Hispanic) 11842 621.73 37.87 0.66 0.91
Ethnicity | Hispanic 3096 | 628.53 34.78 0.48 0.90
Communication Asian/Pacific Islander 1413 649.93 38.01 -0.14 0.91
Arts Native American 309 640.31 40.45 0.14 0.90
Gender Male 33811 635.76 37.37 0.91
Female 32867 644.93 35.24 -0.25 0.90
Accommo- | No 60425 644.57 33.15 0.89
dations Yes 6329 | 599.12 42.46 1.33 0.92
White (not Hispanic) 50022 630.02 37.61 0.90
Black (not Hispanic) 11841 604.12 38.75 0.68 0.93
Ethnicity | Hispanic 3119 | 614.72 36.57 0.41 0.91
Asian/Pacific Islander 1458 640.57 43.35 -0.28 0.91
Mathematics Native American 310 622.00 36.08 0.21 0.91
Gender Male 33837 624.56 40.02 0.92
Female 32901 625.26 38.49 -0.02 0.91
Accommo- | No 60277 628.53 37.60 0.90
dations Yes 6538 |  591.30 38.56 0.99 0.92

Table 10. 2: Impact Analysis, Grade 4

Std. Effect  Coefficient

Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50485 666.30 37.21 0.91
Black (not Hispanic) 12119 642.42 39.24 0.63 0.93
Ethnicity | Hispanic 2972 | 649.50 36.86 0.45 0.92
Communication Asiz.in/Pacific. Islander 1361 674.24 43.43 -0.21 0.93
Arts Native American 281 655.83 42.50 0.28 0.93
Gender Male 34542 656.26 39.56 0.93
Female 32674 666.77 37.52 -0.27 0.91
Accommo- | No 60229 666.41 35.29 0.90
dations | ves 7072 |  618.17 41.84 1.34 0.92
White (not Hispanic) 50498 652.32 31.47 0.91
Black (not Hispanic) 12127 628.26 36.63 0.74 0.93
Ethnicity | Hispanic 3010 | 639.55 31.26 0.41 0.91
Asian/Pacific Islander 1393 663.64 38.07 -0.36 0.92
Mathematics Native American 282 643.24 32.23 0.29 0.92
Gender Male 34596 647.08 34.61 0.92
Female 32708 648.18 33.29 -0.03 0.92
Accommo- | No 60094 651.27 31.66 0.91
dations Yes 7300 | 617.22 37.31 1.05 0.92




Table 10. 3: Impact Analysis, Grade 5

Std. Effect  Coefficient

Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50145 | 677.96 33.51 0.90

Black (not Hispanic) 11900 | 656.02 36.25 0.64 0.91

Ethnicity | Hispanic 2773 |  665.65 33.64 0.37 0.90
Communication Asian/Pacific Islander 1283 688.35 41.52 -0.31 0.91
Arts Native American 314 668.75 35.61 0.27 0.91
Gender | Male 34060 | 670.16 36.32 0.91

Female 32359 | 677.36 33.82 -0.20 0.90

Accommo- | No 59414 | 678.34 31.25 0.89

dations Yes 7088 | 634.24 42.38 1.35 0.91

White (not Hispanic) 50151 673.38 39.47 0.90

Black (not Hispanic) 11914 643.45 41.62 0.75 0.91

Ethnicity | Hispanic 2790 | 660.19 38.96 0.33 0.91

Asian/Pacific Islander 1322 689.35 45.62 -0.40 0.91

Mathematics Native American 315 661.40 42.27 0.30 0.92
Gender | Male 34089 | 667.91 43.30 0.92

Female 32407 | 667.54 39.97 0.01 0.91

Accommo- | No 59253 |  672.42 39.05 0.90

dations Yes 7327 | 629.54 43.15 1.08 0.91

White (not Hispanic) 50146 670.93 28.81 0.88

Black (not Hispanic) 11906 | 640.29 35.20 1.02 0.90

Ethnicity | Hispanic 2792 | 655.39 31.32 0.54 0.89

Asian/Pacific Islander 1321 672.06 34.09 -0.04 0.91

Science Native American 314 660.93 34.31 0.35 0.90
Gender | Male 34086 | 665.60 33.86 0.91

Female 32398 | 663.88 31.05 0.05 0.90

Accommo- | No 59574 |  668.09 30.05 0.89

dations Yes 6993 | 636.22 38.57 1.03 0.90




Table 10. 4: Impact Analysis, Grade 6

Std. Effect  Coefficient

Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50768 678.33 31.84 0.90
Black (not Hispanic) 12070 657.58 32.54 0.65 0.90
Ethnicity | Hispanic 2746 |  665.79 30.64 0.39 0.90
Communication Asian/Pacific Islander 1259 685.67 38.20 -0.23 0.92
Arts Native American 338 672.48 32.24 0.18 0.89
Gender Male 34490 669.76 33.79 0.91
Female 32698 678.88 31.68 -0.28 0.90
Accommo- | No 60044 678.86 29.41 0.89
dations Yes 7216 | 635.25 36.52 1.44 0.89
White (not Hispanic) 50768 689.18 36.81 0.91
Black (not Hispanic) 12074 659.50 40.48 0.79 0.92
Ethnicity | Hispanic 2766 | 673.22 36.63 0.43 0.92
Asian/Pacific Islander 1290 702.65 45.05 -0.36 0.93
Mathematics Native American 338 677.21 36.50 0.33 0.91
Gender Male 34529 682.51 40.42 0.93
Female 32714 684.32 38.40 -0.05 0.92
Accommo- | No 59872 688.49 36.41 0.91
dations Yes 7444 | 642.12 39.05 1.26 0.91

Table 10. 5: Impact Analysis, Grade 7

Std. Effect  Coefficient

Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50325 683.56 34.54 0.90
Black (not Hispanic) 11571 659.11 35.84 0.70 0.90
Ethnicity | Hispanic 2515 | 670.58 33.38 0.38 0.89
Communication Asiz.in/Pacific. Islander 1228 690.74 44.04 -0.21 0.92
Arts Native American 326 677.10 38.99 0.19 0.91
Gender Male 33641 672.38 37.51 0.91
Female 32328 685.62 33.54 -0.37 0.89
Accommo- | No 59227 683.98 32.37 0.88
dations Yes 6807 | 634.21 37.50 151 0.88
White (not Hispanic) 50301 692.17 37.78 0.92
Black (not Hispanic) 11566 662.09 40.08 0.79 0.91
Ethnicity | Hispanic 2531 | 676.43 38.17 0.42 0.91
Asian/Pacific Islander 1263 707.13 48.41 -0.39 0.94
Mathematics Native American 325 683.87 42.26 0.22 0.92
Gender Male 33656 685.34 41.88 0.93
Female 32332 687.78 38.46 -0.06 0.92
Accommo- | No 59077 691.56 37.09 0.91
dations Yes 6976 | 643.69 40.84 1.28 0.88
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Table 10. 6: Impact Analysis, Grade 8

Std. Effect | Coefficient
Content Area Category Group N Mean Dev. Size Alpha
White (not Hispanic) 50901 698.46 31.82 0.90
Black (not Hispanic) 11291 676.10 36.20 0.68 0.91
Ethnicity | Hispanic 2276 |  686.29 32.70 0.38 0.90
Communication Asian/Pacific Islander 1223 705.83 41.19 -0.23 0.92
Arts Native American 344 690.57 35.33 0.25 0.91
Gender Male 33637 689.76 35.89 0.91
Female 32405 699.04 31.17 -0.28 0.90
Accommo- | No 59643 698.86 29.83 0.89
dations Yes 6496 | 652.24 40.60 1.50 0.89
White (not Hispanic) 50887 713.48 37.23 0.92
Black (not Hispanic) 11275 683.24 41.41 0.80 0.91
Ethnicity | Hispanic 2301 | 698.05 37.63 0.41 0.91
Asian/Pacific Islander 1255 729.44 48.01 -0.43 0.94
Mathematics Native American 345 702.07 38.81 0.31 0.92
Gender Male 33660 707.68 41.56 0.93
Female 32409 708.37 38.38 -0.02 0.92
Accommo- | No 59431 712.91 36.59 0.92
dations Yes 6737 |  664.47 42.78 1.30 0.88
White (not Hispanic) 50881 703.69 28.07 0.91
Black (not Hispanic) 11229 674.91 32.57 0.99 0.92
Ethnicity | Hispanic 2298 | 688.75 29.14 0.53 0.91
Asian/Pacific Islander 1254 707.19 35.41 -0.12 0.94
Science Native American 345 696.35 29.07 0.26 0.91
Gender Male 33615 698.93 32.73 0.93
Female 32397 697.64 29.25 0.04 0.92
Accommo- | No 59685 701.76 28.49 0.92
dations Yes 6422 |  665.79 35.33 1.23 0.91
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