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Introduction

The assessment target score report is designed to report a group of students’ (e.g., at the grade, school,
teacher, and/or district levels) relative strength and weakness at the assessment target level. It is for
aggregate level reports only.

Unlike the performance categories provided at the total test and claim levels, these strengths and
weakness do not imply proficiency. Instead, they show how a group of students’ performance is
distributed across the content target relatively to their overall performance. For example, a group of
students may have performed very well on a subject but performed lower on a target. Thus,
performance level code of C does not necessarily imply a lack of proficiency, but that these students’
performance on that target was lower than their performance across other targets put together. It can
be concluded that the students performed lower than expected on that target.

Assessment target score report should serve as a starting point in an overall investigation of students’
strengths and weaknesses and constitutes only one of many sources of evidence that should be used in
evaluating student performance.

This was conducted for the English Language Arts (ELA) and Mathematics M-STEP assessments.

Considerations with the Covid-19 Pandemic

The spring 2022 assessment results should be interpreted in the context of circumstances related to the
COVID-19 pandemic, including the Ml sample of students who tested, school closures, nonstandard
instruction delivery modes in the 2021-22 school year, potential diminished opportunity to learn for
students, and other unknown effects of the pandemic on students and their families.

Methodology

Item response theory (IRT) based residual analysis can be used to conduct analyses for the assessment
target score report. The residual is the difference between the observed score and expected score at the
item level. The observed score is the score (e.g., 0 to 3) a student submitted for each item. The expected
score is derived using the 2 parameter logistic (2PL) model for dichotomously scored items and
generalized partial credit model (GPCM) for polytomously scored items.

The expected score for a multiple-choice item (MC, one point item) was computed using the two-
parameter logistic (2PL) model as shown below in equation 1.
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where ; is item discrimination parameter and ; is item difficulty for item i, and p; is the probability of
the item getting correct given the observed overall ability estimate, , and D is 1.7. The expected score
for a constructed response (CR) item, the observed overall ability estimate, , was computed with
generalized partial credit mode (equation 2).
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Equation (2) computes the probability of obtaining the score of 0 < x; < K; on CRitem i. The item
discrimination parameteris ;, and ;i is the category intersection parameter (in SBAC scoring
specification, it is referred to step parameters). Equation (1) is a special case of equation (2) with K; =
1. This means that the computation of probability can be completed for both 2PL MC and CR items
using equation (2).

For all items, the residual, R;, is found by using equation (3),
Ri=0;—=P () (3)
where 0; is the observed score for item iand P; ( ) is the expected score for item i.

Once the individual residuals were calculated, the weighted average of the residuals were calculated for
each assessment target meeting the reporting criteria (see the Reporting Criteria Section below for
more details) criteria using equation (4).

= 1
Riarget = mzzﬂ R; (4)
where R; is the residual for item i and w; is the weight associated with item i that accounts for the

number of score points for that item.

Reporting Criteria

Target assessment results were reported for both ELA and Mathematics. Table 1 provides the claim and
target level for which target assessment results were reported. Once the average residual for each
assessment target was computed, a flagging criterion of +/- 0.05 was used to indicate the assessment
target level performance. Table 2 provides a description of the performance levels.



Table 1: Assessment targets are listed below by content area.
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Table 2: Performance level descriptions.

PL Code Target Level Description
A Better than This target is a relative strength. The group of
performance on the students performed better on items from this target
test as a whole than they did on the rest of the test, as a whole.
B Similar to performance | This target is neither a relative strength nor a relative

on the test as a whole weakness. The group of students performed about as
well on items from this target as they did on the rest
of the test, as a whole.

C Worse than This target is a relative weakness. The group of
performance on the students did not perform as well on items from this
test as a whole target as they did on the rest of the test, as a whole.

Insufficient Information | Not enough information is available to determine
whether this target is a relative strength or
weakness.

Additionally, since the M-Step administration was a CAT, the number of items presented in each
assessment target varied for each administration. Thus, reporting criteria was used to ensure that a
specified number of unique items were presented in the order the assessment target results were to be
provided. The criteria used is listed below:

¢ Number of unique students per target: n=15

¢ Number of unique items per target: n=3

e Number of responses per target: n=25

e Use 0.05 criterion on the rescaled residual scale

Exclusions

It should be noted that some students were excluded from the target reporting analysis. Students who
were Force Submit or scored at the lowest and highest obtainable scale score (LOSS and HOSS) were
excluded from the analysis. Additionally, students with invalid tests and home schooled students were
excluded.

Results
Aggregate results were provided to MDE by State, ISD, District, and Building. Private school students
were only included in the building level aggregate results. Table 3 shows N count used at the state level
and aggregates for all students and without and with disabilities (AED and SWD) and Tables 4 and 5
provide the state level results for ELA and Mathematics. Note that the PL codes in Tables 3 and 4
correspond to those found in Table 2.



Table 3: Valid student counts at the state level by content area and grade.

Content Area Grade N NAED NSWD
ELA 3 96,206 83,877 12,329
ELA 4 96,120 83,826 12,294
ELA 5 97,593 85,258 12,335
ELA 6 96,534 84,981 11,553
ELA 7 97,713 86,459 11,254
Mathematics 3 96,050 83,930 12,120
Mathematics 4 96,075 83,950 12,125
Mathematics 5 97,628 85,372 12,256
Mathematics 6 95,759 84,682 11,077
Mathematics 7 97,460 86,479 10,981




Table 4a: State level aggregate results for ELA.

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim Target Valllc\il COP:e Vah:l c::e Vah:; PL Code Vah:; PL Code Vah:l PL Code
1 1 85,682 B 91,633 B 74,618 B 82,404 B 90,433 B
2 65,852 B 86,925 B 72,560 B 74,618 C 42,485 B
3 87,562 B 81,306 B 83,388 B 91,352 B 87,863 B
4 64,401 B 64,078 B 86,963 B 71,579 C 74,468 B
5 44,393 B 24,161 A 21,681 B 93,120 C 74,189 B
6 51,609 B 57,227 B 86,491 B 75,290 B 62,113 B
7 76,739 B 82,119 B 54,397 B 69,563 B 75,550 B
8 80,219 B 83,213 B 91,080 B 80,642 B 87,630 B
9 75,252 B 90,275 B 44,385 B 93,932 B 95,679 B
10 81,381 B 89,130 A 84,919 A 80,094 A 78,580 A
11 48,578 B 86,344 B 72,875 B 85,644 B 87,769 A
12 67,646 B 43,481 B 49,737 B 12,712 B 58,972 A
13 67,610 A 50,651 B 86,234 B 34,387 B 57,174 B
14 83,093 B 58,835 B 77,749 B 69,229 B 60,196 A
2 1 94,233 C 89,055 B 84,547 B 86,474 B 70,014 C
2! 181  * 178  * 184 *
3 92,254 B 86,624 C 94,344 B 76,675 B 88,010 C
4 96,206 A 96,120 A 97,593 A 96,534 B 97,713 B
6 49,349 B 61,365 B 75,059 C 91,325 B 94,708 C
8 96,206 B 95,942 B 97,593 B 96,534 B 97,713 B
9 96,206 C 96,120 B 97,593 B 96,534 B 97,713 B
3 4 96,206 B 96,120 B 97,593 B 96,534 B 97,713 B
4 2 96,198 B 90,571 B 97,150 B 90,267 B 92,949 B
3 78,879 B 95,312 B 96,085 B 96,514 B 97,493 B
4 77,874 C 69,977 B 93,165 B 93,553 B 95,653 B

! Note that this target is only assessed on the paper/pencil form of in the grades with sample sizes listed.



Table 4b: State level aggregate results for ELA for Students without Disabilities

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim Target Vah:; COP:e Vah:l c::e Vah:; PL Code Vah:; PL Code Vah:l PL Code
1 1 74,640 B 80,113 B 64,034 B 72,587 B 80,841 B
2 58,960 B 75,207 B 64,445 B 66,782 C 39,272 B
3 75,673 B 70,220 B 72,068 B 80,036 B 76,945 B
4 57,926 B 57,771 B 77,301 B 64,669 C 67,015 B
5 40,377 B 21,838 A 19,247 B 81,755 C 66,887 B
6 43,162 B 48,857 B 75,250 B 65,147 B 55,878 B
7 65,843 B 71,498 B 46,604 B 60,736 B 65,592 B
8 70,939 B 72,909 B 79,763 B 70,357 B 76,812 B
9 64,498 B 79,017 B 37,144 B 82,701 B 84,589 B
10 69,844 B 77,522 A 73,521 A 69,160 A 68,921 A
1 44,594 B 76,343 B 66,367 B 77,022 B 78,798 A
12 59,996 B 36,879 B 46,058 B 10,949 B 52,294 A
13 59,414 A 43,335 B 74,381 B 31,501 B 51,288 B
14 71,721 B 49,078 B 68,165 B 58,800 B 51,801 A
2 1 82,080 C 77,108 B 73,693 B 75,568 B 63,005 C
2 128 * 107  * 108 *
3 80,424 B 76,059 C 82,212 B 67,306 B 77,144 C
4 83,877 A 83,826 A 85,258 A 84,981 B 86,459 B
6 43,010 B 54,440 C 67,035 C 80,923 B 83,951 C
8 83,877 B 83,719 B 85,258 B 84,981 B 86,459 B
9 83,877 C 83,826 B 85,258 B 84,981 B 86,459 B
3 4 83,877 B 83,826 B 85,258 B 84,981 B 86,459 B
4 2 83,871 B 79,598 B 84,862 B 79,610 B 82,572 B
3 67,650 B 83,054 B 83,835 B 84,964 B 86,252 B
4 68,836 C 60,676 B 82,077 B 82,209 B 84,862 B

2 Note that this target is only assessed on the paper/pencil form of in the grades with sample sizes listed.



Table 4c: State level aggregate results for ELA for Students with Disabilities

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim Target Vah:; COP:e Vah:l c::e Vah:; PL Code Vah:; PL Code Vah;i‘ PL Code
1 1 11,042 B 11,520 B 10,584 B 9,817 A 9,592 B
2 6,892 B 11,718 B 8,115 B 7,836 B 3,213 B
3 11,889 B 11,086 B 11,320 B 11,316 B 10,918 B
4 6,475 B 6,307 B 9,662 B 6,910 B 7,453 B
5 4,016 A 2,323 B 2,434 B 11,365 B 7,302 B
6 8,447 A 8,370 B 11,241 B 10,143 B 6,235 B
7 10,896 B 10,621 B 7,793 B 8,827 B 9,958 A
8 9,280 B 10,304 B 11,317 B 10,285 A 10,818 B
9 10,754 B 11,258 B 7,241 A 11,231 B 11,090 A
10 11,537 B 11,608 B 11,398 B 10,934 B 9,659 A
1 3,984 B 10,001 B 6,508 B 8,622 B 8,971 B
12 7,650 B 6,602 B 3,679 B 1,763 A 6,678 A
13 8,196 A 7,316 B 11,853 B 2,886 B 5,886 A
14 11,372 B 9,757 B 9,584 B 10,429 B 8,395 A
2 1 12,153 B 11,947 B 10,854 B 10,906 B 7,009 C
2 53 % 71 * 76 *
3 11,830 B 10,565 B 12,132 B 9,369 B 10,866 C
4 12,329 A 12,294 A 12,335 B 11,553 B 11,254 B
6 6,339 B 6,925 B 8,024 B 10,402 B 10,757 B
8 12,329 B 12,223 B 12,335 B 11,553 B 11,254 B
9 12,329 C 12,294 B 12,335 C 11,553 C 11,254 C
3 4 12,329 B 12,294 B 12,335 B 11,553 B 11,254 B
4 2 12,327 B 10,973 B 12,288 B 10,657 B 10,377 B
3 11,229 B 12,258 B 12,250 B 11,550 B 11,241 B
4 9,038 B 9,301 B 11,088 B 11,344 B 10,791 B

3 Note that this target is only assessed on the paper/pencil form of in the grades with sample sizes listed.
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Table 5a: State level aggregate results for Mathematics.

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim  Target valid  PL valid  PL valid  PL valid PL valid  PL
N Code N Code N Code N Code N Code
1 A 96,050 B 77,382 B 34,844 B 95,759 B 97,309 B
B 35,488 A 53,170 C 3,448 C 51,168 B 96,226 B
c 84,823 B 12,971 B 93,925 B 80,778 B 95,615 B
D 88,891 B 96,075 B 77,628 B 95,759 B 96,161 B
E 95,548 B 53,746 B 97,086 B 61,365 B 89,460 B
F 80,194 B 87,804 B 97,628 B 95,706 B 73,029 B
G 74,073 A 96,075 A 52,771 C 92,333 B 68,230 B
H 96,050 B 96,075 B 65,349 B 73,900 B 24,378 C
| 41,376 B 93,852 B 84,123 B 24,470 B 63,090 B
J 20,421 C 29,934 B 96,133 B 56,731 B
K 25,689 B 52,476 B 37,219 C
L 96,075 B
2 A 96,050 B 96,075 B 97,628 B 95,759 B 97,460 B
B 74,148 B 15,091 B 36,336 B 34,940 B 53,668 B
c 51,463 B 90,515 B 57,744 B 59,276 B 73,620 B
D 20,661 B 19,324 B 67,027 B 61,043 B 34,313 B
3 A 89,521 B 89,535 B 85,485 B 92,768 B 92,645 B
B 84,155 B 83,811 B 63,796 B 50,735 B 42,208 B
C 70,578 B 64,656 B 69,694 B 71,664 B 73,588 B
D 81,012 B 81,285 B 88,787 B 74,679 B 79,784 B
E 87,728 B 88,233 B 93,428 B 95,325 B 97,152 B
F 64,341 B 80,715 B 76,736 B 62,829 B 67,452 B
G 21,523 C 15,777 B
4 A 63,523 B 92,661 B 78,672 B 92,847 B 84,587 B
B 2,353 B 14,151 B 35,546 C 12,402 B 14,585 B
c 45,543 B 64,804 B 49,649 B 43,621 B 49,918 B
D 81,291 B 33,702 B 72,307 B 36,547 B 60,093 B
E 93,697 B 81,924 B 62,082 B 83,368 B 82,883 B
F 50,507 B 31,271 B 47,979 B 52,138 B 47,542 B
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Table 5b: State level aggregate results for Mathematics for Students without Disabilities.

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim  Target valid  PL valid  PL valid  PL valid PL valid  PL
N Code N Code N Code N Code N Code
1 A 83,930 B 66,229 B 27,791 B 84,682 B 86,335 B
B 29,825 A 44,064 C 2,662 C 47,768 B 85,528 B
c 73,267 B 11,593 B 82,531 B 70,630 B 84,781 B
D 77,363 B 83,950 B 66,541 B 84,682 B 85,607 B
E 83,614 B 47,723 B 84,966 B 53,756 B 78,772 B
F 70,694 B 78,086 B 85,372 B 84,630 B 65,747 B
G 66,381 A 83,950 A 46,617 C 81,635 B 58,963 B
H 83,930 B 83,950 B 58,911 B 67,858 B 23,345 C
| 36,971 B 82,231 B 73,133 B 20,612 B 56,637 B
J 16,548 C 28,293 B 83,923 B 47,838 B
K 20,460 B 44,776 B 32,407 C
L 83,950 B
2 A 83,930 B 83,950 B 85,372 B 84,682 B 86,479 B
B 63,978 B 14,276 B 30,785 B 29,958 B 48,042 B
c 46,248 B 78,698 B 49,615 B 54,358 B 64,593 B
D 17,266 B 17,965 B 60,133 B 52,834 B 31,056 B
3 A 78,255 B 77,982 B 74,845 B 82,061 B 82,387 B
B 73,809 B 73,670 B 58,043 B 46,191 B 38,725 B
c 60,117 B 55,827 B 59,832 B 62,927 B 65,146 B
D 71,043 B 71,454 B 77,382 B 66,033 B 70,714 B
E 76,385 B 76,810 B 81,359 B 84,269 B 86,182 B
F 57,863 B 71,085 B 68,381 B 55,849 B 59,635 B
G 19,332 C 14,539 B
4 A 55,324 B 80,823 B 68,834 B 82,177 B 75,627 B
B 1,872 B 13,396 B 31,773 C 10,957 B 12,685 B
c 39,492 B 55,746 B 41,682 B 37,705 B 43,975 B
D 71,225 B 29,550 B 63,033 B 31,979 B 52,418 B
E 82,058 B 70,554 B 53,599 B 73,725 B 73,795 B
F 44,438 B 28,204 B 43,690 B 46,977 B 42,504 B
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Table 5¢: State level aggregate results for Mathematics for Students with Disabilities.

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7
Claim  Target valid  PL valid  PL valid  PL valid PL valid  PL
N Code N Code N Code N Code N Code
1 A 12,120 B 11,153 B 7,053 B 11,077 B 10,974 B
B 5,663 A 9,106 C 786 C 3,400 B 10,698 B
c 11,556 B 1,378 B 11,394 B 10,148 B 10,834 B
D 11,528 B 12,125 B 11,087 C 11,077 B 10,554 B
E 11,934 B 6,023 B 12,120 B 7,609 B 10,688 B
F 9,500 B 9,718 B 12,256 B 11,076 B 7,282 B
G 7,692 B 12,125 B 6,154 C 10,698 B 9,267 B
H 12,120 B 12,125 B 6,438 B 6,042 B 1,033 C
| 4,405 B 11,621 B 10,990 B 3,858 B 6,453 B
J 3,873 C 1,641 B 12,210 B 8,893 B
K 5,229 A 7,700 B 4,812 C
L 12,125 B
2 A 12,120 B 12,125 B 12,256 B 11,077 B 10,981 B
B 10,170 B 815 B 5,551 C 4,982 A 5,626 B
c 5,215 B 11,817 B 8,129 B 4,918 B 9,027 B
D 3,395 B 1,359 B 6,894 B 8,209 B 3,257 A
3 A 11,266 B 11,553 B 10,640 B 10,707 B 10,258 B
B 10,346 B 10,141 B 5,753 B 4,544 B 3,483 B
c 10,461 B 8,829 B 9,862 B 8,737 B 8,442 B
D 9,969 B 9,831 B 11,405 B 8,646 B 9,070 B
E 11,343 B 11,423 B 12,069 B 11,056 B 10,970 B
F 6,478 B 9,630 B 8,355 B 6,980 A 7,817 B
G 2,191 B 1,238 A
4 A 8,199 B 11,838 B 9,838 B 10,670 B 8,960 B
B 481 B 755 B 3,773 C 1,445 B 1,900 A
c 6,051 B 9,058 B 7,967 B 5,916 B 5,943 B
D 10,066 B 4,152 B 9,274 B 4,568 B 7,675 B
E 11,639 B 11,370 B 8,483 A 9,643 B 9,088 B
F 6,069 B 3,067 B 4,289 B 5,161 B 5,038 B
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Considerations and Cautions

Unlike the performance levels provided at the total test and claim levels, these strengths and weakness
do not imply proficiency. Instead, they show how a group of students’ performance is distributed across
the content target relatively to their overall performance. For example, a group of students may have
performed very well on a subject but performed lower on a target. Thus, a target performance code of C
does not necessarily imply a lack of proficiency, but that these students’ performance on that target was
lower than their performance across other targets put together. In other words, the students performed
lower than expected on that target. Although the students are doing well, the educators may still want
to focus instruction on the targets with performance code C.

Assessment target score report should serve as a starting point in an overall investigation of students’
strengths and weaknesses and constitutes only one of many sources of evidence that should be used in
evaluating student performance.

14
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Introduction

The use of student growth models is common in K-12 testing. The most used approaches by states are
conditional growth percentile models, which include student growth percentiles (SGPs, Betebenner,
2008; 2009; 2011) or an alternative known as percentile rank residuals (Castellano & Ho, 2013). Both
models attempt to describe individual student growth relative to other students who are academically
similar by using prior test scores as predictors. Adequate growth percentiles (AGPs, Betebenner, 2008;
2009; 2011) which use quantile regression models, provide the likelihood students are on track to
reaching or maintaining proficiency at some time point in the future. Individual level results from these
models can be aggregated at a group level.

SGP analyses were conducted for the M-STEP, SAT, and WIDA, and PRR analysis was conducted for MI-
Access assessments. AGP analyses were conducted for M-STEP.

Considerations with the Covid-19 Pandemic

The spring 2022 assessment results should be interpreted in the context of circumstances related to the
COVID-19 pandemic, including the Ml sample of students who tested, school closures, nonstandard
instruction delivery modes in the 2021-22 school year, potential diminished opportunity to learn for
students, and other unknown effects of the pandemic on students and their families.

Additionally, the given the circumstances of the pandemic, and the limited testing in 2020 through 2021,
all models were using the prior year beginning with 2019. This will be referred to as skip-year growth
throughout this report.

Methodology

Student Growth Percentiles (SGP)

For assessments with a sufficient sample size (M-STEP, SAT, and WIDA Access) student growth
percentiles (SGPs) were calculated using the R SGP package (Betebenner et. al., 2015) version 1.9-3.13
as compiled from the master branch of the SGP GitHub repository. SGPs defined this way take a
normative approach.

Specially, let Y, denote an assessment score at time ¢, the expected value of Yt at the t-th quantile,

Q, (T|YH,...,Y1) based on prior assessment scoresY, ,, ,

Y,, is then given by (Betebenner, 2011, p17)

t-1 3
Q (7Y =D, > 45 (Y)) 5 (x) (1)
j=1 i=1
Whereg,, i=12,3 and j=1,...,t —1 denote the B-spline basis functions for quantile z . For instance,

for £ =.5, QYt returns the estimated median expectation of Yt for any combination ofY, ;,..,,Y,. This

analysis used the default parameters of the SGP package which generates 1+7*(number of pretest)


https://1.9-3.13

parameters per quantile. For example, for a 3-pretest model we have 1+7*3 = 22 parameters per

guantile and we estimate 100 quantiles independently (from 0.005 to 0.995 in 0.01 increments).

Calculating a SGP from equation 1 requires prior test score information to determine predicted scores.
The SGP for a student is defined as the midpoint of the (ranked) two quantiles between which the

student’s score falls.

100
2

SGP; = (max{ri,QT(YlX =x;) < yi} + min({ri_@T(YlX =x;) > yi}) * (2)

Where x; is the student i’s vector of prior test scores.

Growth Targets (AGP)

Using the same methodology as described above for calculating SGPs, to calculate a projection or the
trajectory a student needs to meet a certain target. An adequate growth percentile, AGP, is the SGP
that a student needs to have to meet or exceed the proficient cut score (or any pre-determined
achievement target) within a specified time frame (number of academic years).

A

Betebenner (2011) contextualizes AGPs in terms of “catch-up”, “keep-up”, or “move-up.” Suppose that
an growth target is calculated for a given students Y years away. The following would apply:

Catch-Up is used for students currently not proficient who are expected to reach proficient
within Y years or by the time they have finished their education, whichever comes first

Keep-Up is used for students currently at or above proficient who are expected to remain at or
above proficient for all Y years or by the time they have finished their education, whichever
comes first.

Move-Up is used for students currently proficient who are expected to advance beyond
proficient within Y years or by the time they have finished their education, whichever comes
first.

Additionally, a lagged growth target is also calculated and this value is similar to the AGP. But in this
case the current year AGP (i.e. 2022) using the quantile regression model. This gives information to
determine if students are on track to reaching proficiency or if they will maintain proficiency over a
specified number of years.

Baseline SGP and AGP

Baseline SGP and AGPs are growth norms and targets created from historical (i.e., pre-COVID; 2019)
cohorts of students. Due to the calculations being based in the historical data, and in this case, the
academic peer group that the 2022 students are compared to is the 2019 peer group under a skip-year
model.



The sequence for the baseline model includes the terminal year as Spring 2019 and the first prior year as
Spring 2016; this is done to account so that the skip year data observed with the terminal year as Spring
2022 uses a first prior year of 2019.

Setting up the baseline model this way excludes the usage of Spring 2020, where there is no M-STEP or
MI-Access summative tests scores available, and Spring 2021, where there were significant testing
differences for certain populations within Michigan.

Percentile Rank Residuals (PRR)

For assessments with small sample sizes (MI-Access), the PRR method (Castellano & Ho, 2013) was used
to estimate the conditional student growth percentiles. This method uses an ordinary least squares
(OLS) model, where the predictors consist of past student achievement data.

Yie = Bo + B1Yie-1) + B2Yie-2) + it (5)

where Y;; is the observed score on the assessment at time t for student j, Y; «1 is the observed score at
prior time 1 and Yj + is the observed score at prior time 2.The Bs are the regression coefficients, and
&;¢is a residual error.

After estimating Equation 5, the residuals are calculated using Equation 6:
&t = Yie — Vit (6)
where £;;is the residual for student i at time t, J;;is the predicted score from equation 5.

Next, the residuals are rank ordered (Castellano & Ho, 2013, p. 195).

#tiresiduals<g;

PRR;, = F(&;,) x 100 = x 100 (7)

where £;;is the residual for student i at time t and n is the total sample size for all students with MI-
Access Fl results for a given posttest in 2022.

A standard error of measurement can be obtained by simulation for this method. Specifically, for a
given posttest, y;;, and CSEM (y;;) 100 posttest were simulated such that they follow a normal
distribution given by Equation 8:

Yies~N(mean = y;, sd = CSEM (y;;)) (8)
For each simulated y;;, calculate the corresponding PRR using equations 5-7 while holding all other
student data constant. Repeat this for each student.
Reporting Results

Results were reported at both the student and aggregate levels. This section provides a brief overview
of the results provided to MDE.



For each assessment, results were reported for different content areas. Table 1 provides a list of the
assessment and content areas combinations for which SGPs or PRRs were provided. Table 1 provides a
list of the grades and domains for which results were reported. Content areas for which AGPs are
calculated are also noted in Table 1.

Table 1: Applicable assessments by grade

Grade M-STEP SAT PSAT MiI-Access WIDA
3 Overall
Composite
4 Overall
Composite
5 Overall
Composite
6 ELA, Math ELA, Math Overall
Composite
7 ELA, Math ELA, Math, Overall
Composite
8 Social ELA, Math ELA, Math Social Overall
Studies Studies Composite
11 Social ELA, Math ELA, Math, Social Overall
Studies Studies Composite
12 Overall
Composite

AGP Projections

For ELA and Math grades 3 through 8, AGP targets and/or lagged targets were computed for 1 to 3 years
from 2021 or 8" grade, whichever comes first. For example, a grade 4 student had AGPs to grades 5, 6,
and 7. While a grade 6 student had an AGP to 7" grade. Lagged AGP targets are calculated for Grades 4
through 7. Tables 2 and 3 show the grade progressions for AGP and AGP lagged targets. Note that all
AGP Projections were calculated under the baseline model.

Table 2: M-STEP Math and ELA AGP baseline targets by grade, projection year, and grade projected to
Grade 1 Year 2 Year 3 Year
2023 2024 2025

4" grade 5" grade 6 grade

5t grade 6% grade 7" grade

6" grade 7" grade 8" grade

7% grade 8™ grade

8™ grade
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Table 3: Math and ELA AGP lagged baseline targets by grade and projection year
Projected AGP Lagged

Target Year
Grade Current Current +1
2019 Year Year
2022 2023

3 6" grade 7t grade
4 7" grade 8" grade

Categorization of Individual (Level) Growth Percentiles
Individual (level) growth percentiles (either SGP or PRR) will also be assigned one of three categorical
descriptors based on MDE reporting policies, which are defined as:

* Low: SGP 1-29
* Medium: SGP 30-69
e High: SGP 70-99

Additionally, individual (level) growth percentiles (either SGP or PRR) will also be assigned one of five
categorical descriptors based on historical MDE accountability policies. These five categorical descriptors
are no longer used in MDE accountability processes but were still calculated for analysis purposes. The
five categorical descriptors are defined as:

* Significant Decline (SGP 0-19)

¢ Decline (SGP 20-39)

¢ Maintain (SGP 40-59)

¢ Improvement (SGP 60-79)

e Significant Improvement (SGP 80-99)

Valid Test Sequence Rules
Identified suitable pathways and their information can be found in Table 4 for the SGP method (M-

STEP/SAT), the PRR approach (MI-Access Fl), and the SGP method (WIDA Access).



Table 4: M-STEP Testing Program Valid Sequence for SGP/AGP calculations

Program Grade Prior Prior

2022 Yearl Year 2
M-STEP 6 M-STEP 3™ grade Spring 2019
ELA & Math 7 M-STEP 4% grade Spring 2019 M-STEP 3" grade Spring 2018
PSAT 8 8 M-STEP 5% grade Spring 2019 M-STEP 4% grade Spring 2018
SAT 11 M-STEP 8" grade Spring 2019 M-STEP 7t grade Spring 2018
M-STEP

Social Studies 8 M-STEP 5™ grade Spring 2019

11 M-STEP 8" grade Spring 2019
6 MlI-Access 3" grade Spring 2019
MI-Access MI-Access 4" grade Spring 2019
ELA & Math 8 Ml-Access 6" grade Spring 2019
11 Ml-Access 8™ grade Spring 2019

M-STEP 5% grade Spring 2016

~

MI-Access 3™ grade Spring 2018
MI-Access 5" grade Spring 2018
MI-Access 7t" grade Spring 2018

ol Sties 8 MiAceess S grade Srng 2015

11 MlI-Access 8" grade Spring 2019 MI-Access 5% grade Spring 2016

WIDA 3 WIDAK grade Spring 2019

4 WIDA 1% grade Spring 2019 WIDA K grade Spring 2018
5 WIDA 2" grade Spring 2019 WIDA 1% grade Spring 2018
6 WIDA 3™ grade Spring 2019 WIDA 2" grade Spring 2018
7 WIDA 4% grade Spring 2019 WIDA 3 grade Spring 2018
8 WIDA 5™ grade Spring 2019 WIDA 4t grade Spring 2018
9 WIDA 6% grade Spring 2019 WIDA 5™ grade Spring 2018

10 WIDA 7" grade Spring 2019 WIDA 6™ grade Spring 2018

11 WIDA 8" grade Spring 2019 WIDA 7™ grade Spring 2018

12 WIDA 9" grade Spring 2019 WIDA 8™ grade Spring 2018

Minimum Number of Students
A minimum of 5,000 students will be required for the SGP M-STEP & SAT run.

A minimum of 1,000 students is preferred for the MI-Access Fl PRR run.

A minimum of 2,000 students will be required for the SGP WIDA Access for ELLs 2.0 run.

Repeat Test Takers

Students who repeated the grade immediately before the posttest will not be included in either the SGP
or the PRR analysis, thus the SGPs were not calculated for these students. For instance, if posttest score
(Y;) and prior 1 year score (Y;_;) are with the same grade, the student is not included in the analysis

and does not receive an SGP.

Skipped Grades
Students who skipped the grade immediately prior to the posttest will not be included in the analysis

(i.e. 5" grade posttest following skipping 4" grade in the previous example.) In addition, if a student has

a test sequence with a skipped grade, only the grade prior will be used to calculate the SGP.



Gaps in Test Sequence
Some students in the dataset are missing certain years of test scores. This may be due to student

mobility, missed test windows, or other factors. Students with a gap in testing, that causes missing prior

information, not be included unless they have a recent, valid sequence leading up to the posttest.

Home School and Private School Exclusion

All home schooled and private school test records will be excluded from computing SGP. MDE will
ensure that students who were previously tested as home schooled or at a private school are also
excluded from the data pull.

Student Level Results for SGPs and PRRs
Student level results provided to MDE for SGPs and PRRs included:

Demographic and assessment information
SGPs

SGP standard errors

SGP Growth Level Code

SGP Norm Group

Estimation Method

Prior achievement information

Nou,swnNeE

Student Level Results for AGPs
Student level results provided to MDE for AGPs included:

Demographic and assessment information
AGP Years Projected (1-4)

AGP Target

AGP Lagged Target

AGP Stay/Move Up Target

AGP Lagged Stay/Move Up Target

ok wNPE

Quality Control

DRC'’s psychometric team verified the data coming from MDE followed the rules, structure, and
specifications agreed upon by both DRC and MDE. Any issues around unexpected data or missing fields
were addressed by MDE.

To ensure that the proper growth model was used, base R code was written by the psychometrician and
verified by a consultant and a statistical analyst. The code for each subject was reviewed and SGP, PRR,
or AGP values were internally checked for reasonability.

Summary of Results
Tables 5 through 7 provide the summary of number of students and median growth (SGP or PRR) by

testing program, calculation method, content area, and grade. The baseline median values are lower
for most grades for M-STEP, PSAT8, SAT, and MI-Access as expected. This is due to the difference in



the educational experience the students had during since Spring 2020. This could be one way to

guantify the learning differences between Spring 2022 with skip-year priors and Spring 2019 with skip-

year priors for most of the grades presented.

Table 5: Number of cases and median baseline SGP by testing program, content area, and grade.

Testing Program Content Area Grade N Median
M-STEP English Language Arts 6 89,550 43.0
7 91,099 44.0

Mathematics 6 89,563 32.0

7 91,159 39.0

Social Studies 8 93,699 48.0

11 85,733 39.0

PSAT English Language Arts 8 92,718 48.0
Mathematics 8 92,849 39.0

SAT English Language Arts 11 87,139 43.0
Mathematics 11 87,184 32.0

Table 6: Number of cases and median cohort referenced SGP for WIDA by grade.

Testing Program Content Area Grade N Median
WIDA Reading 3 6,220 39.0
4 6,750 61.0
5 5,952 59.0
6 4,624 56.0
7 4,321 48.0
8 4,992 46.0
9 4,725 53.0
10 4,022 57.0
11 3,634 57.0
12 3,305 68.0
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Table 7: Number of cases and median baseline PRR by testing program, content area, and grade.

Testing Program Content Area Grade N Maedian
MI-Access English Language Arts 6 530 50.5
7 575 38.0

8 638 40.0

11 712 45.0

Mathematics 6 572 38.0

7 633 44.0

8 719 31.0

11 815 49.0

Social Studies 8 694 46.0

11 797 49.0

Goodness of Fit

To examine the fit of the growth models, the correlations between the outcome score (2019) and the
prior achievement score was calculated. Tables 8 and 9 provide the correlations by program, content
area, and grade of posttest and grade of prior year. Since there is a gap between the posttest and prior
year scores, the correlations tend to be lower than correlations between a posttest and prior year that
are adjacent. For the M-STEP, PSAT, and SAT programs all correlations are consistent within content
area. In Mathematics, English Language Arts, Social Studies correlations are at or above 0.70. WIDA
correlations lower, ranging from 0.49 to 0.61. Finally, the correlations for MI-Access are consistent
within content area but lower ranging from 0.46 to 0.58 for English Language Arts, from 0.32 to 0.53 for
Mathematics, and 0.51 to 0.57 for Social Studies.
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Table 8: Correlation between current SS and prior SS by testing program, content area, and grade for

SGP models.

Testing Program Content Area 2:::::“ GF;:;: N Correlation
M-STEP English Language Arts 6 3 89,550 0.77
7 4 91,099 0.77

Mathematics 6 3 89,563 0.81

7 4 91,159 0.82

Social Studies 8 5 93,699 0.75

11 8 85,733 0.73

PSAT English Language Arts 8 5 92,718 0.77
Mathematics 8 5 92,849 0.70

SAT English Language Arts 11 8 87,139 0.83
Mathematics 11 8 87,184 0.81

WIDA WIDA 3 K 6,220 0.56
4 1 6,750 0.61

5 2 5,952 0.59

6 3 4,624 0.53

7 4 4,321 0.49

8 5 4,992 0.53

9 6 4,725 0.54

10 7 4,022 0.56

11 8 3,634 0.55

12 9 3,305 0.50

Table 9: Correlation between current SS and prior SS by testing program, content area, and grade for PRR model.

Testing Program Content Area Grade N Correlation
MI-Access English Language Arts 6 530 0.46
7 575 0.49

8 638 0.57

11 712 0.58

Mathematics 6 572 0.37

7 633 0.32

8 719 0.50

11 815 0.53

Social Studies 8 694 0.51

11 797 0.57

Checks for Neutrality

Since the growth models used in this analysis do not control for demographic variables, particularly

those that may have some impact on student growth rates and trajectories, it is unknown whether the
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results are biased, especially when aggregated at the school or district level (Education Analytics, 2015).

Thus, it is important to look at the relationship between the aggregated growth measure, in this case
median SGP and the variables of interest that were not controlled for in the growth models. It is
important to note that it is unknown what the correlations “should be.” Tables 10 and 11 provide the
correlations between the median SGP for a school or a district (with more than 20 students) related to
the percentage of each demographic for that building or district. Graphs of these relationships can be
found in the appendix.

Table 10: Correlations between Median SGP and Demographic at the school level.

Content Area ED SE LEP Non-White
English Language Arts -0.37 -0.12 -0.01 -0.27
Mathematics 0.00 0.06 0.01 0.10
Social Studies -0.37 -0.12 -0.01 -0.27
WIDA -0.41 -0.09 -0.09

Table 11: Correlations between Median SGP and Demographic at the district level.

Content Area ED SE LEP Non-White
English Language Arts -0.17 -0.14 0.05 0.11
Mathematics -0.37 -0.03 0.01 -0.22
Social Studies -0.27 -0.10 0.01 -0.13
WIDA -0.39 0.02 -0.11

When aggregating growth model outcomes, it is also important to note that growth models, as with
most regression models, have issues (more variability or less precision) when sample sizes are small.
This is also true when aggregating growth model results at the school level. Figure 1 provides the
relationship between the number of students and SGP. This shows that there is less variability in
median (cohort or baseline) SGP as the number of students increase.
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Figure 1. Number of Students versus SGP

AGP Outcomes

In 2021, bassline AGPs and baseline target AGPs were computed for M-STEP ELA and Mathematics,
grades 5 through 7. The number of years projected in the model was varied between 1 and 4. Details
can be found in Tables 2 and 3. One way to aggregate these results is to compare the percentage of
students meeting targets by their 2022 performance level, grade, and years projected. Tables 12 and 13
do this by showing the percentage of students, by grade, who have a 2022 SGP greater than their 2022
skip-year lagged AGP, broken down by proficiency level, grade, and years projected.

For example, in Grade 6 ELA, 80% of proficient students are on track to remain proficient (or reach
advanced) in three years’ time. These tables show that students who end in the highest performance
level (Advanced) do so because they consistently grew at levels surpassing that which was necessary to
achieve and maintain proficiency. Similarly, they also show that students who end in the lowest
performance level (Not Proficient) do so because they consistently grew at levels well below what was
necessary to reach proficiency.

Note that the interpretations and comparisons of these results to past years are not appropriate due to
several factors related to the ongoing Coivd-19 pandemic. Factors related to the pandemic creates
additional uncertainty around measuring student achievement and predicting future performance.
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Table 12: Percentage of students whose 2022 SGP exceeds their lagged by performance level and years projected for

M-STEP ELA.
Not Proficient Partially Proficient Proficient Advanced

% 2019 % 2019 % 2019 % 2019

Years SGP SGP SGP SGP
Grade Proiected N Total Exceeds N Total Exceeds N Total Exceeds N Total Exceeds
) Lagged Lagged Lagged Lagged

AGP AGP AGP AGP

1 31,566 0% 24,012 17% 23,731 82% 10,241 100%

6 2 31,566 4% 24,012 41% 23,731 82% 10,241 100%

3 31,566 6% 24,012 42% 23,731 80% 10,241 100%

4 31,566 6% 24,012 42% 23,731 76% 10,241 98%

1 30,995 3% 25,596 40% 25,112 92% 9,396 100%

7 2 30,995 5% 25,596 42% 25,112 88% 9,396 100%

3 30,995 6% 25,596 42% 25,112 79% 9,396 100%

4 30,995 6% 25,596 42% 25,112 73% 9,396 98%

Table 13: Percentage of students whose 2022 SGP exceeds their lagged by performance level and years projected for

M-STEP Math.
Not Proficient Partially Proficient Proficient Advanced

% 2019 % 2019 % 2019 % 2019

Years SGP SGP SGP SGP
Grade . N Total Exceeds N Total Exceeds N Total Exceeds N Total Exceeds
Projected Lagged Lagged Lagged Lagged

AGP AGP AGP AGP

1 36,668 0% 27,219 9% 14,896 68% 10,780 100%

6 2 36,668 0% 27,219 17% 14,896 64% 10,780 98%

3 36,668 2% 27,219 22% 14,896 60% 10,780 94%

4 36,668 2% 27,219 22% 14,896 46% 10,780 85%

1 38,764 0% 24,675 19% 16,283 76% 11,437 99%

; 2 38,764 2% 24,675 26% 16,283 72% 11,437 97%

3 38,764 2% 24,675 26% 16,283 54% 11,437 88%

4 38,764 3% 24,675 26% 16,283 53% 11,437 84%
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Appendix

Figure A.1. M-STEP Median School SGP versus Percentage of Non-White Students for Mathematics

Figure A.2. Median School SGP versus Percentage of Special Education Students for Mathematics

Figure A.3 Median School SGP versus Percentage of Limited English Proficient Students for Mathematics
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Figure A.4. Median School SGP versus Percentage of Economically Disadvantaged Students for
Mathematics

Figure A.5. Median School SGP versus Percentage of Non-White Students for Social Studies

Figure A.6. Median School SGP versus Percentage of Special Education Students for Social Studies
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Figure A.7. Median School SGP versus Percentage of Economically Disadvantaged Students for Social
Studies

Figure A.8. Median School SGP versus Percentage of Limited English Proficient Students for Social
Studies

Figure A.9. Median School SGP versus Percentage of Limited English Proficient Students for WIDA?

! Note that the WIDA assessment is administered to only LEP students
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Figure A.10. Median School SGP versus Percentage of Non-White Students for WIDA

Figure A.11. Median School SGP versus Percentage of Special Education Students for WIDA

Figure A.12. Median School SGP versus Percentage of Economically Disadvantaged Students for WIDA
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Figure A.13. Median School SGP versus Percentage of Limited English Proficient Students for English
Language Arts

Figure A.14. Median School SGP versus Percentage of Non-White Students for English Language Arts

Figure A.15. Median School SGP versus Percentage of Special Education Students for English Language
Arts
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Figure A.16. Median School SGP versus Percentage of Economically Disadvantaged Students for English
Language Arts

Figure A.17. Median School SGP versus Percentage of Limited English Proficient Students for English
Language Arts-MI Access

Figure A.18. Median School SGP versus Percentage of Non-White Students for English Language Arts-Ml
Access
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Figure A.19. Median School SGP versus Percentage of Special Education Students for English Language
Arts-MI Access?

Figure A.20. Median School SGP versus Percentage of Economically Disadvantaged Students for English
Language Arts-MI Access

Figure A.21. Median School SGP versus Percentage of Limited English Proficient Students for
Mathematics-MI Access

2 Note that the MI-Access assessments are administered to Special Education students.
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Figure A.22. Median School SGP versus Percentage of Non-White Students for Mathematics-MI Access

Figure A.23. Median School SGP versus Percentage of Special Education Students for Mathematics-Ml
Access?

Figure A.24. Median School SGP versus Percentage of Economically Disadvantaged Students for
Mathematics-MI Access

3 Note that the MI-Access assessments are administered to Special Education students.
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Figure A.25. Median School SGP versus Percentage of Limited English Proficient Students for Social
Studies-MI Access

Figure A.26. Median School SGP versus Percentage of Non-White Students for Social Studies-MI Access

Figure A.27. Median School SGP versus Percentage of Special Education Students for Social Studies-Ml
Access*

4 Note that the MI-Access assessments are administered to Special Education students.
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Figure A.28. Median School SGP versus Percentage of Economically Disadvantaged Students for Social
Studies-MI Access

Figure A.29. Median School SGP versus Percentage of Limited English Proficient Students for
Mathematics PSAT

Figure A.30. Median School SGP versus Percentage of Non-White Students for Mathematics PSAT
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Figure A.31. Median School SGP versus Percentage of Special Education Students for Mathematics PSAT

Figure A.32. Median School SGP versus Percentage of Economically Disadvantaged Students for
Mathematics PSAT

Figure A.33. Median School SGP versus Percentage of Limited English Proficient Students for English
Language Arts PSAT
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Figure A.34. Median School SGP versus Percentage of Non-White Students for English Language Arts
PSAT

Figure A.35. Median School SGP versus Percentage of Special Education Students English Language Arts
PSAT

Figure A.36. Median School SGP versus Percentage of Economically Disadvantaged Students for English
Language Arts PSAT
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Figure A.37. Median School SGP versus Percentage of Limited English Proficient Students for
Mathematics SAT

Figure A.38. Median School SGP versus Percentage of Non-White Students for Mathematics SAT

Figure A.39. Median School SGP versus Percentage of Special Education Students for Mathematics SAT
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Figure A.40. Median School SGP versus Percentage of Economically Disadvantaged Students for
Mathematics SAT

Figure A.41. Median School SGP versus Percentage of Limited English Proficient Students for English
Language Arts SAT

Figure A.42. Median School SGP versus Percentage of Non-White Students for English Language Arts
SAT
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Figure A.43. Median School SGP versus Percentage of Special Education Students English Language Arts
SAT

Figure A.44. Median School SGP versus Percentage of Economically Disadvantaged Students for English
Language Arts SAT
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