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INTRODUCTION

In the 201415 school year, the Smarter Balanced Summa#tssessmentarebeing

administered operationally for the first time. The summative assessment consists of two parts: a
computer adaptive test and performance tass performance taskse taken on a compute

but are not computer adaptive. Each student is allowed a single opportunity to take the
summative assessment. For the computer adaptive test, prior to the operational testing window,
AIR conducts simulations to evaluate and ensure the implementatiauality of the adaptive
item-selection algorithm and the scoring algorithm. The simulation tool enables us to manipulate
key blueprint and configuration settings to match the blueprint and minimize measurement error.
The adaptive tests are administeredme segment in English language arts/literacy and
mathematicgrades B5, and in two segments in mathematigades 68 and 11,including

calculator and no calculator segments, each of which is configured separately.

The Smarter Balanced summative test blueprints describe the content of the English language
arts/literacy (ELA/L) and mathematics summative assessmerddl ipadedestedand how that
content will be assessed. The summative test blueprints refleatieahd breadth of the
performance expectations of the Common Core State Standards. The test blueprints include
critical information about the number of items and depth of knowledge for items associated with
each assessment target.

For the Smarter Balandetem pool, all items are developed in English. To accommodate
students who use Braille and students who need tests in Spapestipaof the English item

pool was transcribed in Braille or translated into Spanish. This report summarizes simulation
reallts of the Smarter Balanced computer adaptive test administratitresEnglish language

for English language arts/literacy and mathemdticgrades B8 and 11.

TESTING PLAN

Our testing plan begins by generating a sample of exammigesrue thetasrom a Normal

(ms) distribution for each grade and subjédte parameters for the normal distribution are
based on s-teststawes in hé2014 iordirie dakkt conducted by the Smarter

Balanced Assessment Consortilbach simulated examinéeadministered one test opportunity

for English language arts/literacy and mathematics. Because no prior information about the
examinee is available, the initial ability is drawn from a uniform distribution within the range of
true thetgplusor minus1. Theinitial ability is used to initiate the test by choosing the first few
items.Table 1provides the means and standard deviations used to generate a sample of student
abilities in the simulation by grade and subject.
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Tablel. Population Parameters Used to Generate
Ability Distributions for Simulated Test Administratisn

Grade ELA/Literacy Mathematics

Mean SD Mean SD
3 -1.240 1.06 -1.285 0.97
4 -0.748 1.11 -0.708 1.00
5 -0.310 1.10 -0.345 1.08
6 -0.055 1.11 -0.100 1.19
7 0.114 1.13 0.010 1.33
8 0.382 1.13 0.176 1.42
11 0.529 1.19 0.506 1.52

STATISTICAL SUMMARIES

The statistics computed inclutiee following:the statistical bias of the estimated theta

parameter; mean squared error (MSE); significance of the bias; average standard error of the
estimated theta; the standard error of theta at the 5th, 25th, 75th, and 95th percentiles; and the
percentage of studesd e st i mialling altsidethee96% and 99% confidence intervals.
Statistical bias refers to whether test scores systematically underestimate or overestimate the
student6s true ability.

Computational details of each statistic are provided below.

bias=N"3 (¢ - &) (1)

MSE=N"4 (.- 6’
i=1

where—is the true score and-is theestimated (observedrore. For the variance of the bias, a
first-order Taylor series of Equation (1) is used as:

varpias) = sZ* g (&)’

1
“Nn-pd 3(q- &)

Where,c’F_. is an average of the estimated theta.

Significance of the bias is then tested as:

zZ=bias/,/var(piag

A p-value for the significance of the bias is reported fromzhest.

The average standard error is computed as:
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mearfse) = /N’lgi s€

wherei '@— is the standard error of the estimatefbr individuali.

To determine the number of students falling outside the 95% and 99% confidence interval
coverage, atest is performed as follows:

_a-&
se(dp)

where—is the ability estimate for individugaland—is the true score for individual The
percentage of studeiits e s t i mifalling altsidetihe togerage is determined by comparing
the absolute value of thestatistic to a critical value df.96 for the 95% coverage and to 2.58 for
the 99% coverage.

t

SUMMARY OF STATISTICAL ANALYSES

This section summarizes the results of the statistics computed to examine the robustness of the
item-selection algorithm. For each grade and subject, 1,00Caestsmulated. The tables in the
appendices provide details for each grade and subject area tested.

Operational Item Pool for Adaptive Tests

Tables 23 provide a summary olfie adaptive operational item pool by claim. In ELA/L, the
items in Claim 1 and 8re associated with passages while the items in Claim 2 and 4 are discrete
items. A summary ofheadaptive item pool for Braille and Spanish is included in Appendix A.

Table2. Number of Items in the ELA/L Adaptive Item Pool

Number of Items Number of Passages

Grade Total Clam1 Claim2 Clam3 Claim4 Qlalm 1 Claim .1 QImm_ 3
Literary Information  Listening

3 607 217 175 118 97 18 17 47

4 620 177 194 127 122 15 11 47

5 580 194 185 108 93 16 13 42

6 589 175 192 116 106 7 21 46

7 552 183 183 117 69 5 24 45

8 535 161 177 131 66 6 18 49

11 1476 499 389 334 254 29 59 121
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Table3. Number of Items in the Mathematics Adaptive Item Pool

Grade Cal/NoCal Total Claim 1 Claim 2 Claim 3 Claim 4
3 No Cakulator 858 554 90 128 86
4 No Cakulator 861 551 95 119 96
5 No Cakulator 884 517 90 154 123
6 Calculator 375 156 71 89 59

No Cakulator 393 382 0 11 0
- Calculator 469 241 67 102 59
No Cakulator 221 221 0 0 0
8 Calculator 496 268 54 113 61
No Catulator 171 171 0 0 0
11 Calculator 1625 904 166 386 169
No Catulator 162 122 0 40 0

Summary Statistics on Test Blueprints

In the adaptive iterselection algorithm, item selection takes place in two discrete stages:
blueprint satisfaction and mattt-ability. The Smarter Balancdnlueprins (Smarter Balanced
Assessment Consortium, 20Kpecify a range of items to be administered in etaiim, content
domain/standardsind targetsMoreover, blueprints constrain Depth of Knowledge (DOK) and
item and passage types. In bluepriatscontentblueprint elements are configureddibtain a
strictly-enforced range of items administered. The algorithm also seeks to tatisfjevel
constraints, but these ranges are not strictly enfotodelLA/L, the blueprint also specifies the
number ofpassages reading and listeninglaims

Tables4i 7 present the percentages of tests aligned with théltesprintsfor ELA/L and
mathematics. The blueprint match rates are summarized for claims and the number of passage
requirements in ELA/L antbr claims and domains in mathematics. In ELA/L, all tests met the
blueprint constraints for claims and passagik the following exceptionsone test in grade 6

and six tests in grade 7 in claim 2 writing. These tests administered one more item than the
maximum item requirement. Similarly, almost all tests met the blueprint requirements for claims
and domains in mathematics. Few tests administered one item fewer or more tharntiogmin
andmaxmum item requiremeist The blueprint match rates for Braille anda®ish tests are

included in AppendiB.

For the target level constraints, the blueprint violations are administering one item fewer or more
than the minimum or maximum item requirements in both ELA/L and mathemBtietables

in AppendixC provide a Ist of blueprint violations for all blueprint specifications for each grade
and subject and for all languages. The simulator output tables show, by graubetéme level
blueprint elementhe number of items by which the blueprint element missed tluifisp&on,

and the number of administrations in the simulation in which this blueprint violation occurred
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Table4. Percentage of ELA/Oest Administrations Meeting Blueprint Requirements
for Each Claim and the Number of Passages Administere

%BP Match for %BP Match Passage

Grade Claim Min Max . X
Item Requirement Requirement
3 1-LT 7 8 100% 100%
3 1-IT 7 8 100% 100%
3 2-W 10 10 100%
3 3L 8 8 100% 100%
3 4-CR 6 6 100%
4 1-LT 7 8 100% 100%
4 1-IT 7 8 100% 100%
4 2-W 10 10 100%
4 3L 8 8 100% 100%
4 4-CR 6 6 100%
5 1-LT 7 8 100% 100%
5 1-IT 7 8 100% 100%
5 2-W 10 10 100%
5 3L 8 9 100% 100%
5 4-CR 6 6 100%
6 1-LT 4 4 100% 100%
6 1-IT 10 12 100% 100%
6 2-W 10 10 99.9%
6 3L 8 9 100% 100%
6 4-CR 6 6 100%
7 1-LT 4 4 100% 100%
7 1-IT 10 12 100% 100%
7 2-W 10 10 99.4%
7 3L 8 9 100% 100%
7 4-CR 6 6 100%
8 1-LT 4 4 100% 100%
8 1-IT 12 12 100% 100%
8 2-W 10 10 100%
8 3L 8 9 100% 100%
8 4-CR 6 6 100%
11 1-LT 4 4 100% 100%
11 1-IT 11 12 100% 100%
11 2-W 10 10 100%
11 3L 8 9 100% 100%
11 4-CR 6 6 100%
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Table5. Percentage of Test Administrations Meeting Blueprint Requirements
for Each Claim and Content Domain: Gradb Blathematics

Cla Content Grade 3 s Grade 4 s Grade 5 s
aim . . o . () . ()
Domain Min Max Match Min Max Match Min Max Match
1 ALL 20 20 100% 20 20 100% 20 20 100%
1 P 15 15 100% 15 15 100% 15 15 100%
1 S 5 5 100% 5 5 100% 5 5 100%
2 ALL 3 3 100% 3 3 100% 3 3 100%
2 G 0 2 100% 0 2 100% 0 2 100%
2 MD 0 2 100% 0 2 100% 0 2 100%
2 NBT 0 2 100% 0 2 100% 0 2 100%
2 NF 0 2 100% 1 3 100% 1 3 100%
2 OA 0 2 100% 0 2 100% 0 2 100%
3 All 8 8 100% 8 8 100% 8 8 100%
3 G 0 3 100%
3 MD 0 4 99.7%6 0 4 100%
3 NBT 0 4 100% 0 4 100%
3 NF 2 6 100% 2 6 97% 2 6 100%
3 OA 0 4 100% 0 4 100%
4 All 3 3 100% 3 3 100% 3 3 100%
4 G 0 1 100% 0 1 100% 0 1 100%
4 MD 1 2 100% 0 2 100% 1 2 100%
4 NBT 0 1 100% 0 1 100% 0 1 100%
4 NF 0 1 100% 0 2 100% 1 2 100%
4 OA 1 2 100% 0 2 100% 0 1 100%
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Table6. Percentage of Test Administrations Meeting Blueprint Requirements
for Each Claim and Content Domain: Gradé Bathemats

i Content < t Grade 6 s Grade 7 s
aim . egmen . o . ()
Domain Min Max Match Min Max Match
1 ALL Calc 6 6 100% 10 10 100%
1 P Calc 3 3 100% 6 6 100%
1 S Calc 3 3 100% 4 4 100%
1 ALL NoCalc 13 13 100% 10 10 100%
1 P NoCalc 11 11 100% 9 9 100%
1 S NoCalc 2 2 100% 1 1 100%
2 ALL Calc 3 3 100% 3 3 100%
2 EE Calc 0 2 100% 0 2 100%
2 G Calc 0 2 100% 0 2 100%
2 NS Calc 0 2 100% 0 2 100%
2 RP Calc 0 2 100% 0 2 100%
2 SP Calc 0 2 100% 0 2 100%
2 OTHER Calc 0 2 100% 0 2 100%
3 All Calc 7 7 100% 8 8 100%
3 EE Calc 0 5 100% 1 5 100%
3 NS Calc 2 6 100% 1 5 100%
3 RP Calc 0 5 100% 1 5 100%
3 All NoCalc 1 1 100%
3 EE NoCalc 0 1 100%
3 NS NoCalc 0 1 100%
3 RP NoCalc 0 1 1006
4 All Calc 3 3 100% 3 3 100%
4 EE Calc 0 1 98.9% 0 1 99.2%
4 G Calc 0 1 100% 0 1 100%
4 NS Calc 0 1 98.8% 0 1 100%
4 RP Calc 0 1 99.®0 0 1 99.6%
4 SP Calc 0 1 99.6% 0 1 99.%
4 OTHER Calc 0 1 100% 0 1 100%
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Table7. Percentage of Test Administrations Meeting Blueprint Requirements
for Each Claimand Content Domain: Grade 8, Mhthematics

Grade 8 Grade 11

Claim ggnmtzinr: Segment Min  Max l\(;f]a?cl:ah Claim ggnmtginr: Segment Min Max I\(;/Ioal?cf)h
1 ALL Calc 14 14 100% 1 ALL Calc 11 11 100%
1 P Calc 11 11  100% 1 P Calc 8 8 100%
1 S Calc 3 3 100% 1 S Calc 3 3 100%
1 ALL NoCalc 6 6 100% 1 ALL NoCalc 11 11 100%
1 P NoCalc 4 4 100% 1 P NoCalc 8 8 100%
1 S NoCalc 2 2 100% 1 S NoCalc 3 3 100%
2 ALL Calc 3 3 100% 2 ALL Calc 3 3 100%
2 EE Calc 0 2 100% 2 A Calc 1 2 100%
2 F Calc 0 2 100% 2 F Calc 0 2 100%
2 G Calc 0 2 100% 2 G Calc 0 2 100%
2 NS Calc 0 2 100% 2 N Calc 0 2 100%
2 SP Calc 0 2 100% 2 S Calc 0 2 100%
2 OTHER Calc 0 2 100% 2 (@] Calc 0 2 100%
3 ALL Calc 8 8 100% 3 All Calc 7 7 100%
3 EE Calc 1 5 98.3% 3 A Calc 1 4 100%
3 F Calc 1 5 100% 3 F Calc 0 4 100%
3 G Calc 1 5 100% 3 G Calc 1 4 100%
3 N Calc 0 4 100%

3 All NoCalc 1 1 100%

3 A NoCalc 0 1 100%

3 F NoCalc 0 1 100%

3 G NoCalc 0 1 100%

3 N NoCalc 0 1 100%

4 ALL Calc 3 3 100% 4 All Calc 3 3 100%
4 EE Calc 1 2 99% 4 A Calc 0 2 100%
4 F Calc 0 1 98.8% 4 F Calc 0 1 99.0%
4 G Calc 0 1 100% 4 G Calc 0 1 94.2%
4 NS Calc 0 1 100% 4 N Calc 0 2 100%
4 SP Calc 0 1 100% 4 S Calc 0 2 100%
4 OTHER Calc 0 1 100% 4 (@] Calc 0 1 100%

Target Coverage

Table8 presentsa summary othe number of uniguaargetsadministered ireach simulated test

by claim. The table includes the numbertafgetsspecified in the blueprintgandthe mearand

therange of themumber oftargetsadministeredo studentsThe blueprints require to cover a few
targets in a claim; therefore, the number targets covered in each test are expected to vary across
tests.The blueprint match resultlemonstrate the fathat dl test forms conform to the same
contenttarget thus providing evidence of content comparability. In other words, while each form

is unique with respect to its items, all forms align with the same curricular expectations set forth
in the test blueprints.
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Table 8.Number of Unique Targets Assessed Within Each Claim

Grade Total Targets in BP Mean Range (Minimum - Maximum)
C1 Cc2 C3 C4 C1 Cc2 C3 C4 C1 Cc2 C3 C4
English Language Arts/Literacy
3 14 5 1 3 111 4.0 1 3 814 35 11 33
4 14 5 1 3 104 4.0 1 3 813 35 1-1 3-3
5 14 5 1 3 11.2 4.8 1 3 9-13 45 1-1 33
6 14 5 1 3 9.8 50 1 3 811 45 1-1 33
7 14 5 1 3 9.6 4.0 1 3 811 35 1-1 33
8 14 5 1 3 104 4.0 1 3 811 35 1-1 33
11 14 5 1 3 8.7 50 1 3 7-11 45 1-1 3-3
Mathematics

3 11 4 6 6 101 2 5.3 3 811 22 3-6 33
4 12 4 6 6 100 2 5.4 3 9-10 22 3-6 33
5 11 4 6 6 9.0 2 53 3 9-9 2-2 3-6 33
6 10 4 7 6 99 2 4.4 3 9-10 22 3-6 33
7 10 3 7 6 80 2 5.0 3 8-8 2-2 3-6 33
8 10 4 7 6 100 2 5.2 3 1010 22 3-6 33
11 16 4 7 6 154 2 4.5 3 1516 2-2 3-7 3-3

Summary Statistics of the Ability Estimation

Statistical summaries of the ability estimation are also provibaole9 presents the mean of the

biases, which is the average of the biases of estimated abilities across all students, the standard
error of the mean biaand the pvalue for the significance of the estimated bias reported from

theztest. Table alsoprovidesthe mean square errand the percentage sfudenté est i mat ed
thetafalling outside the 95% coverage and 99% coverage. All statistics computed in these tables

are described in detail in the Statistical Summaries section of this document.

In all casesthe mean bias of the estimated abilities is very small and statistically insignificant,
except for matématicsgrades 8 and 1providing the evidence needed to demonstrate that the
true score is adequately recovered indsmatedscore.ln mattematicsgrades 8 and 11, the
significant bias is in the lower ability range. In the lower ability range, the true abilities are larger
than theestimatedhbilities because the item pool is too difficult to adapt to low performing
students. The distribution of lsi@cross the estimated ability range is providefppendix D

The verticaldashedines indicate Lowest Obtainable Theta (LOT) and Highest Obtainable Theta
(HOT), specified by the Smarter Balanced.

9 American Institutes for Research



2014 15 Smarter Balanced Summative Simulation Report

Table9. Mean Bias of the Ability Estimates (True $e® Observed Score)

Grade Mea.n of the SE'of P-value for MSE 95% 99%
Biases the Biases the Z-Test Coverage  Coverage
English Language Arts/Literacy
3 0.01 0.01 0.55 0.09 4.1% 0.6%
4 -0.01 0.01 0.65 0.11 5.0% 0.9%
5 -0.01 0.01 0.32 0.11 5.3% 0.3%
6 0.02 0.01 0.14 0.16 4.9% 1.0%
7 0.01 0.01 0.40 0.14 3.9% 0.9%
8 0.00 0.01 0.87 0.14 4.0% 1.0%
11 0.02 0.01 0.19 0.15 3.2% 0.6%
Mathematics
3 0.00 0.01 0.84 0.06 5.3% 1.0%
4 0.00 0.01 0.67 0.07 4.8% 1.2%
5 0.02 0.01 0.05 0.11 6.1% 0.8%
6 0.02 0.01 0.16 0.12 4.4% 0.8%
7 0.02 0.01 0.09 0.16 3.6% 1.3%
8 0.03 0.01 0.02 0.18 3.8% 0.5%
11 0.03 0.02 0.03 0.25 4.5% 1.0%

Table D presentthe mean standard error of the ability estimate across 1,000 simulated test
administrations, as well as the standard error across the ability distribthestandard errors

are large in the low ability range in both ELA/L and mathematias indicatiorthat the item

pool is too difficult for students, shortage of easy itetnsELA/L, the standard error is greatest

at the very low end of the ability rangkecreasingomewhato maintainsimilar standard error
through much of the range of the abilitgulibution. In mathematics, the standard error is
greatest at the very low end of the ability range and smallest at the very high end of the ability
range except for grade.3'he standard error curves aneludedin AppendixE.

Table10. Mean Standard fiEor of the Ability Estimates Across the Ability Distribution

Average SE at SE at Bottom SE at Top SE at 95
Grade SE 5 Percentile Quartile Quartile Percentile
English Language Arts/Literacy
3 0.31 0.40 0.31 0.33 0.33
4 0.33 0.36 0.28 0.34 0.35
5 0.33 0.37 0.31 0.35 0.34
6 0.38 0.48 0.36 0.35 0.35
7 0.38 0.47 0.39 0.35 0.36
8 0.37 0.48 0.38 0.32 0.35
11 0.40 0.54 0.41 0.38 0.38
Mathematics

3 0.25 0.32 0.23 0.25 0.24
4 0.25 0.32 0.28 0.23 0.22
5 0.30 0.47 0.32 0.27 0.23
6 0.34 0.49 0.39 0.28 0.28
7 0.39 0.73 0.43 0.29 0.25
8 0.42 0.65 0.42 0.33 0.28
11 0.50 0.84 0.55 0.37 0.28
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Table 11 provides the average item difficulty for the pool and the average estimated ability for

the simulated students. As shown in Table 11, the averagelitigcnlties are much higher than

the average student abilities, difficult to select items that maximize assessment information near
the studentds estimated ability while meeting
difficulties and studerabilities can be found in Appendix F.

Table 1. Average Difficulty of Item Pool and
Average Observed Student Performance for Simulated Test Administrations

English Language Arts/Literacy Mathematics
Grade Iltems Ability ltems Ability
Mean SD Mean SD Mean SD Mean SD
3 -0.413 1.141 -1.298  1.021 -0.811 1.071 -1.335 0.952
4 0.099 1.280 -0.756  0.971 -0.139 1.115 -0.701 1.016
5 0.492 1.208 -0.335 1.021 0.489 1.238 -0.440 1.044
6 0.979 1.316 -0.135 1.116 0.976 1.313 -0.142 1.225
7 1.111 1.324 0.074  1.113 1.743 1.234 0.018 1.256
8 1.298 1.328 0.379  1.118 2.186 1.552 0.196 1.368
11 1.694 1.351 0.492  1.173 2.691 1.572 0.470 1.486

Table12 presents the correlation between the true ability and the estimated ability, and the
correlation between the estimated ability and the average item difficulty (form difficulty)
administered to each studenhe higher the correlations are, the more adaptie assessment
is. The high correlations demonstrate that the algorithm adapted to student ability efficiently
while matching to the blueprint specifications.

Table 12. CorrelationsdweenTrue Ability and Estimated Ability,
and Between Estimated Abitl and Averagdtem Difficulty for Simulated Test Administrations

Grade Tru_e Ability a_n_d Estimated Abilit_y _and
Estimated Ability Average Item Difficulty
English Language Arts/Literacy
3 0.96 0.81
4 0.94 0.88
5 0.95 0.88
6 0.94 0.83
7 0.94 0.84
8 0.94 0.87
11 0.94 0.87
Mathematics
3 0.96 0.95
4 0.97 0.93
5 0.95 0.91
6 0.96 0.87
7 0.95 0.84
8 0.95 0.85
11 0.94 0.86
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The summary statistics of the estimated abilities show that for all examinees in all grades, the

item selection algorithmishoosing items that are optimized
ability. Essentially, this shows that the examiaddity estimates generated on the basis of the

items chosen are optimal in the sense that the final score for each examinee almost always

recovers that true score. In other words, given that we know the true score for each examinee in a
simulation, these data show that the true score is virtually always recévanaddication that

the algorithm is working exactly as expected for a comgagtaptive test.

Global Item Exposure

The simulator output also reports the degree to which the constraints set forth in the blueprints
may Yyield greater exposure of items to students. This is reported by examining the percentage of
test administrations inich an item appears. In an adaptive test with a sufficiently large item
poolwhere the itemaredistributed proportional to the blueprint constraimie,would expect

that most of the items would appeéaionly a relatively small percentage of the test

administrations. When this condition holds, it suggests that test administrations between students
are more or less unique. Therefore, we calculated the item exposure rate for each item by
dividing the total number of test administrations in which an itppears by the total number of

tests administered. Thame reporédthe distribution of the item exposure rate (r) in six bins.

The bins are £ 0% (unused), 0% r < 20%, 20%< r < 40%, 40%< r < 60%, 60%< r < 80%

and 80%< r < 100%. If global item exposure is minimal, we would expect the lapgetibn of

items to appear in the 0%r < 20% bin, an indication that most of the items appear on a very
small percentage of the test forms.

Table 13presentshe percentage of itemidt fall into each exposure bty subject and grade
The distribution of exposure rates is as expected given the number of items in the blueprint
constraints. Mostest items are administered in 20% or fewer test administraiemsitems

with exposureates 60% 100%arebecause the pool has too few items to meet some blueprint
constraintsThe unused items will be administered when the number of students increases.

Table 13 Percent of Pool Items Classified at each Exposure Rate

Grade Total Exposure Rate
Items Unused 0%-20% 21%-40% 41%-60% 61%-80% 81%-100%
English Language Arts/Literacy
3 607 6.12 84.96 7.27 1.32 0.17 0.17
4 620 13.06 78.06 7.26 1.29 0.16 0.16
5 580 9.14 80.52 6.55 3.28 0.17 0.34
6 589 12.90 78.78 4.41 2.72 1.02 0.00
7 552 12.14 76.45 7.61 2.17 1.45 0.00
8 535 6.92 79.81 11.96 0.93 0.19 0.19
11 1476 20.39 76.36 2.37 0.81 0.00 0.00
Mathematics
3 858 3.85 94.17 1.75 0.23 0 0
4 861 3.14 94.66 1.74 0.46 0 0
5 884 4.86 92.87 2.15 0.11 0 0
6 768 2.86 94.53 2.21 0.39 0 0
7 690 2.03 91.16 5.65 1.16 0 0
8 666 3.30 90.69 5.71 0.30 0 0
11 1789 14.98 83.73 0.73 0.11 0.11 0.34
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Summary Statistics on Unique Items Administered Across Tests

In a computerndaptive test, students are always first presented with a starting isemtem

group. Their responses to that item or item group determine pathways to subseqsant item
groups. AppendixH contains plots of the number of unique items administered by item position
for theSmarter Balanceddaptivesimulations. For ease ofterpretation, test positions Wit

more than B0 uniquetems have been capped at 3@ can note that the firpobsitionuses

most itemsyalues over 300Appendix| contains tables that show the number of itéongach
position.

Off-Grade Item Selection

For students who amerforming very well or very poorly on the tegtan item pool does not
include a wide enough range of item difficulties for every test blueprint constiaritem
banks may run out of items that measurk e s tprofitiensysudfisiently. This could
potentially result in imprecise measurement for students in the tails of the proficiency
distribution.

Constraintenforcedin administering ofigrade items are:

1 Realign off-grade itemgo the ongradeblueprint
1 Administerafter a student responds to tvords of the operational items.

1 The system should make it extremahlikelyt hat st udents could achi
determination based onbelaywr ade content or coul d be deni
determination baskon abovegrade content.

1 The system should not allow egfade items while a student maintains a-tronal
possibility of achieving proficiency (or dropping below it) based om@ude items.

Off-grade itemareadded to the egrade item pooat the two-thirds of the test length,

depending on a student 6st hpierrdfsoronfa ntchee. tAets to,r wah
performance reaches below the standard (not proficient) with a proba)ilityd(0000001, the

beow-grade itemareaddedtothemgr ade i tem pool . Li kewi se, i f
above the standard (proficient) with a probabilgy € 0.0000001, the abozgrade itemsre

added to the cgrade item pooMore detailedstatistical criteria for expanding the item poah

befoundin the off-grade item selection approadbcumen{Cohen, C., & Albright, L., 2014).

Smarter Balanced selected-gffade items, one grade above and one grade below in ELA/L and
two grades below in mathematics, realigned thegadtie items to the egrade blueprintsThe
off-grade item selection criteria for item contents and item difficulties are preliminary and needs
thorough review and quality contrdlables 14 and 15 present the average and the range of the
item difficulties for ongrade and offjyrade items.
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Table14. ELA/L: Average Difficulty forthe On-Gradeand OffGradeltemPools

Item Difficulty

Grade On/OFFGrade Number of

Min Max Average SD
Items

3 Above Grade 16 -1.42 1.38 -0.05 0.94
On Grade 591 -2.90 3.82 -0.42 1.14

4 Above Grade 26 -1.53 1.71 -0.02 0.97
Below Grade 27 -2.06 2.18 -0.34 0.99
OnGrade 567 -3.25 4.25 0.13 1.0

5 Above Grade 18 -1.62 3.01 0.51 1.28
Below Grade 15 -2.75 1.39 -0.13 1.22
OnGrade 547 -2.53 4.95 0.51 1.20

6 Above Grade 20 -1.44 2.60 0.55 0.99
Below Grade 21 -1.24 2.23 0.68 0.95
OnGrade 548 -2.72 4.92 1.01 1.34

7 Above Grade 21 -0.67 3.58 0.96 1.35
Below Grade 22 -1.13 3.17 1.33 1.23

On Grade 509 -1.98 5.52 1.11 1.33

8 Above Grade 20 -0.89 3.66 1.03 1.14
Below Grade 16 -1.17 3.87 1.54 1.23
OnGrade 499 -3.01 5.57 1.20 1.34

11 Below Grade 21 0.12 3.37 2.02 1.03
OnGrade 1,455 -1.88 5.93 1.69 1.35

Tablel5. Mathematics:Average Difficulty forthe On-Grade and OffGradeltemPools

Number Item Difficulty
Grade Cal/NoCalc On/OFFGrade of ltems Nin Max Average D
3 No Calculator Above Grade 3 -2.00 -1.88 -1.93 0.06
No Calculator On Grade 855 -3.38 3.46 -0.81 1.07
4 No Calculator Below Grade 27 -3.15 -2.15 -2.72 0.26
No Calculator On Grade 834 -3.26 4.11 -0.06 1.03
5 No Calculator Below Grade 56 -3.26 -1.69 -2.38 0.44
No Calculator On Grade 828 -2.53 5.28 0.68 1.01
6 Calculator On Grade 375 -3.93 5.10 1.21 1.33
No Calculator Below Grade 19 -3.14 -1.21 -2.19 0.40
No Calculator On Grade 374 -1.81 4,32 0.90 1.09
7 Calculator On Grade 469 -1.79 6.17 1.80 1.22
No Calculator Below Grade 10 -1.70 -0.93 -1.41 0.26
No Calculator On Grade 211 -1.28 5.64 1.76 1.10
8 Calculator Above Grade 2 -1.69 -1.60 -1.65 0.06
Calculator Below Grade 5 -1.79 -1.09 -1.45 0.32
Calculator On Grade 489 -1.54 6.70 2.33 1.45
No Calculator Below Grade 11 -1.70 -0.93 -1.33 0.30
No Calculator On Grade 160 -1.30 6.32 2.16 1.46
11 Calculator Below Grade 8 -1.54 -0.85 -1.09 0.25
Calculator On Grade 1,619 -3.36 7.30 2.72 1.56
No Calculator On Grade 162 -2.12 6.55 2.64 1.47
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Table 16belowprovides the number of affrade items that are administered, the number of
students who responded to-gifade items, the number of proficient students who took above
grade itemsand the number of ngiroficient students who took belegrade itemsAs specified
in the algorithm, abovgrade items are administered to students who are proficient on their
overall test performance. Belegrade items are administered to students waamat proficient
ontheir overall test performance.

Tablel6. Number of OffGrade Items Administered and
Number of Tests in which Oftrade Items are Administered

Number of Number of Ngmber of Number of not-
Grade Admini stered Off- Students who Pr.0f|C|ent Students Prpf|C|ent Students
Grade Items Responded tdOff with Above Grade  with Below Grade
Grade Items Items Items
English Language Arts/Literacy
3 9 113 113 0
4 22 564 183 381
5 9 133 129 4
6 10 359 95 264
7 11 548 51 497
8 2 36 36 0
11 1 1 0 1
Mathematics
3 0 0 0
4 12 259 259
5 26 208 208
6 19 165 165
7 10 537 537
8 14 511 511
11 7 190 190

Embedded Field Test Item Exposure

In thespring 2015 operationabummative AdaptivéssessmenisSmarter Balanced embedded
5,953field-test items in English language diiteracyassessmestind4,814field-test items in
mathematics assessment

Field-test temsareadministered with the following rules:

1 On both assessments, embedded fietd (EFT) items may appear at any poasit
between at or after the fifth item on the test and at or before thdréftiklast item on
the test.

1 Within the allowable fieletest positions, each item or group will be administered in
randomly selected positions.

Item groups (such as items followia passage) will be administered intact.

The number of fieldest items administered to individual students will never exceed the
intended maximum nor fall short of the intended minimum.
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In mathematicsall field-test itemsare independent, staradone iems. Each studentill be
administered exactlvo field-test items, embedded in the allowable fitddt positions.

While the design for the mathematics assessment is straightforwakil,Ale assessment poses
more challenges, including the following:

1 Most items are embedded in groups (blocks), and those groups vary in size.

1 Each stimulus will appear with multiple blocks of items.

The time it takes to answer an item group is not proportional to the number of items but rather
depends more heavily ohdtype of stimulus. Bch student will seeminimum of three and a
maximum of six EFT items. Reading sets of items will be constiugtéh a minimum of three
associated items. With this construction, any reading passage will satisfy the minimum
requirementnd prevent further selections, thereby ensuring that no student receives more than
one fieldtest reading passadsdstening items are associated with stimuli, three items per
stimulus.

The item exposure rates for fielest items are presentedliablesl7 and18. In ELA/L, the

item exposure rate is computed by group size because one or more blocks will be getected
student. Block size is defined as: 1 for discrete items, @49tmulus with two items, 3 faa

stimulus with three items, and so onnhathematics grade$ and11, the item exposure rate is
computed by calculator and 4galculator segment3he expected sample size for each item can
be estimated by multiplying the exposure rate to the population count. For example, in grade 3
ELA/L block size 1, if the total population is 100,000, the expected sample size for discrete
items is 100,000 * ®.7% =670.

Tablel7. ELA/L: Summary of Fieldlest ltem Exposure Rates

AverageNumber of FT

Grade Block Size ltems Administered per Total Field-Test

Exposure Rate

Student ltems
3 1 3.85 259 0.67%
3 3.85 123 0.68%
4 3.85 112 0.65%
5 3.85 10 0.35%
6 3.85 156 0.32%
4 1 3.87 248 0.68%
3 3.87 123 0.70%
4 3.87 104 0.72%
5 3.87 30 0.45%
6 3.87 132 0.33%
5 1 3.84 246 0.69%
3 3.84 123 0.70%
4 3.84 112 0.66%
5 3.84 15 0.46%
6 3.84 150 0.31%
6 1 3.86 243 0.72%
2 3.86 2 0.60%
3 3.86 120 0.70%
4 3.86 104 0.72%
5 3.86 15 0.53%
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6 3.86 150 0.30%
7 1 3.77 247 0.73%
3 3.77 138 0.67%
4 3.77 80 0.71%
5 3.77 5 0.44%
6 3.77 162 0.27%
8 1 3.89 239 0.71%
3 3.89 126 0.71%
4 3.89 96 0.86%
5 3.89 10 0.45%
6 3.89 138 0.31%
11 1 3.84 787 0.21%
3 3.84 435 0.21%
4 3.84 360 0.21%
5 3.84 25 0.18%
6 3.84 528 0.09%
Table 18 Mathematics: Summary of Fieltest ltemExposure Rates
Average Number of
Grade Calculator/No FT Iltems Total Field-Test Exposure Rate
Calculator Segment Administered per ltems
Student
3 No Calaulator 2 564 0.35%
4 No Calaulator 2 659 0.30%
5 No Calaulator 2 616 0.32%
6 Calaulator 1 446 0.22%
No Calaulator 1 230 0.43%
7 Calailator 1 529 0.19%
No Calaulator 1 153 0.65%
8 Calailator 1 467 0.21%
No Calaulator 1 225 0.44%
11 Calailator 1 618 0.16%
No Calaulator 1 307 0.33%
Summary

Overall,thediagnostics on the iterselectionalgorithm provide evidend® support the
following: scores are comparable with respect to the targeted costtergs at various ranges of
the score distribution are measured with good pregigjimen theitem contents and the item
difficulty distributions in the poglglobal item exposure is minimizednd offgrade items are
administeredhccording to the criteridMoreover, the fieldest items are distributed equally
within a block as intended.
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Appendix A

Adaptive Test Operational ItenoBl in Braille
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TableAl. ELA/L: Computer Adaptive Operational Iltem Pool (Braille)

Grad Number of Items Number of Passages
rade Total Clam1l Clamz2 Claim3 Claim4 Literary Information  Listening
3 309 117 83 69 40 9 10 28
4 332 98 96 76 62 7 8 29
5 332 119 88 71 54 10 8 28
6 306 105 83 75 43 4 12 30
7 296 102 85 76 33 3 14 29
8 268 103 72 61 32 3 12 22
11 533 210 118 135 70 10 23 49

TableA2. Mathematics: Computer Adaptive Operational Item Pool (Braille)

Grade Cal/NoCal Total Claim 1 Claim 2 Claim 3 Claim 4
3 No Cakulator 335 208 42 44 41
4 No Cakulator 276 170 38 32 36
5 No Cakulator 351 208 39 52 52
6 Calculator 193 92 39 39 23

No Cakulator 175 173 0 2 0
7 Calculator 237 136 35 41 25
No Catulator 93 93 0 0 0
8 Calculator 200 125 17 45 13
No Cakulator 80 80 0 0 0
1 Calculator 323 162 34 83 44
No Catulator 46 33 0 13 0

TableA3. Mathematics: Computer Adaptive Operational Item Pool (Spanish)

Grade Cal/NoCalc Total Claim 1 Claim 2 Claim 3 Claim 4
3 No Cakulator 368 224 55 49 40
4 No Catulator 378 225 47 57 49
5 No Cakulator 404 222 48 72 62
6 Calculator 195 85 32 49 29

No Cakulator 186 180 0 6 0
7 Calculator 225 130 24 45 26
No Catulator 86 86 0 0 0
8 Calculator 232 137 17 51 27
No Catulator 84 84 0 0 0
11 Calculator 365 178 45 98 44
No Cakulator 51 39 0 12 0
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Appendix B

Blueprint Summaryor Claims and Content
Domains for Adaptive Tests Braille and
Spanish
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TableB1. ELA/L: Percentage of Students Meeting Blueprint Requirements
for Claims and Passag@Braille)

Grade Claim Item Passage Grade Claim ltem Passage
Requirement Requirement Requirement Requirement

3 1-LT 100% 100% 7 LT 100% 100%
3 1-IT 100% 99.5% 7 T 100% 100%
3 2-W 99.8% 7 2-W 95.6%
3 3L 100% 100% 7 3L 100% 100%
3 4-CR 99.9% 7 4-CR 99.9%
4 1-LT 100% 100% 8 LT 99.9% 99.9%
4 1-IT 100% 100% 8 T 100% 100%
4 2-W 100% 8 2-W 98.9%
4 3L 100% 100% 8 3L 100% 98.9%
4 4-CR 100% 8 4-CR 100%
5 1-LT 100% 100% 11 1-LT 99.8% 99.3%
5 1-IT 100% 100% 11 T 100% 100%
5 2-W 92.5% 11 2-W 100%
5 3L 99.8% 99.7% 11 3L 100% 100%
5 4-CR 100% 11 4-CR 100%
6 1-LT 100% 100%
6 1-IT 100% 100%
6 2-W 100%
6 3L 100% 100%
6 4-CR 100%
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TableB2. Mathematics Grades3
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifBraille Test)

%BP Match
Claim Content
Category | Grade 3 | Grade 4 | Grade 5

1 ALL 99.6% 97.%% 100%
1 P 97. %6 80.1% 100%
1 S 97. ™% 81.3% 100%
2 ALL 99.%% 100% 100%
2 G 100% 100% 100%
2 MD 100% 100% 100%
2 NBT 100% 100% 100%
2 NF 100% 99.8% 100%
2 OA 99.8% 100% 100%
3 All 98.2%6 97.%% 99.™%6
3 G 100%
3 MD 98.5% 100%
3 NBT 97.8% 100%
3 NF 100% 100% 98.™%6
3 OA 99.9% 100%

4 All 98.5% 99.%% 99.7™%6
4 G 100% 100% 100%
4 MD 96.4% 100% 99.7%6
4 NBT 100% 100% 100%
4 NF 100% 100% 100%
4 OA 98.0% 90.2% 100%
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TableB3. Mathematics Grades®
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifBraille Test)

Claim Content %BP Match
Category Grade 6 Grade 7
1 ALL 98.%% 100%
1 P 98.206 100%
1 S 99.™%6 100%
2 ALL 100% 100%
2 EE 100% 100%
2 G 100% 100%
2 NS 100% 100%
2 RP 99.8% 100%
2 SP 100% 100%
2 OTHER 100% 100%
3 All 98.%% 100%
3 EE 100% 100%
3 NS 99.%% 100%
3 RP 100% 99.%%
4 All 99.9% 100%
4 EE 96.%% 95.1%
4 G 100% 100%
4 NS 98.3% 100%
4 RP 99.9% 93.%%
4 SP 98.5%% 98.9%
4 OTHER 100% 100%

24 American Institutes for Research



2014 15 Smarter Balanced Summative Simulation Report

TableB4. Mathematics Grades 8, 11:
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifBraille Test)

Grade 8 Grade 11
Claim Content %BP Claim Content %BP

Category Match Category Match

1 ALL 100% 1 ALL 98.9%
1 P 77.%% 1 P 71.6%
1 S 77.%% 1 S 72.1%
2 ALL 100% 2 ALL 100%
2 EE 99.1% 2 A 97.8%
2 F 100% 2 F 100%
2 G 100% 2 G 100%
2 NS 100% 2 N 100%
2 SP 100% 2 S 100%
2 OTHER 100% 2 @) 100%
3 ALL 98.9% 3 All 100%
3 EE 99.8% 3 A 100%
3 F 100% 3 F 100%
3 G 100% 3 G 100%
4 ALL 98.9% 3 N 100%
4 EE 99.0% 4 All 98.9%
4 F 80.3% 4 A 100%
4 G 100% 4 F 98.9%
4 NS 100% 4 G 99.%%
4 SP 100% 4 N 99.9%
4 OTHER 100% 4 S 100%
4 @) 100%
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TableB5. Mathematics Grades3
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifSpanish Test)

%BP Match
Claim Content
Category | Grade 3 | Grade 4 | Grade 5

1 ALL 100% 100% 100%
1 P 100% 100% 100%
1 S 100% 100% 100%
2 ALL 99.™0 100% 100%
2 G 100% 100% 100%
2 MD 100% 100% 100%
2 NBT 100% 100% 100%
2 NF 100% 98.9% 100%
2 OA 99.0% 100% 100%
3 All 99.20 100% 100%
3 G 100%
3 MD 100% 100%
3 NBT 100% 100%
3 NF 99.80 100% 99.0%
3 OA 100% 100%

4 All 99.9% 100% 100%
4 G 100% 100% 100%
4 MD 99.9% 100% 100%
4 NBT 100% 100% 100%
4 NF 100% 100% 100%
4 OA 99.8% 100% 100%
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TableB6. Mathematics Grades®
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifSpanish Test)

Claim Content %BP Match
Category Grade 6 Grade 7
1 ALL 99.7% 100%
1 P 99.3% 100%
1 S 99.6% 100%
2 ALL 100% 100%
2 EE 100% 99.%%
2 G 100% 100%
2 NS 100% 100%
2 RP 100% 100%
2 SP 100% 100%
2 OTHER 100% 100%
3 All 99.%% 100%
3 EE 100% 100%
3 NS 100% 100%
3 RP 100% 99.%%
4 All 100% 100%
4 EE 98.9% 94.1%
4 G 100% 100%
4 NS 99. %% 100%
4 RP 100% 90.26
4 SP 100% 99.%%
4 OTHER 100% 100%
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TableB7. Mathematics Grades 8, 11:
Percentage of Students Meeting Blueprint Requirements
for Claims and Content DomaifSpanish Test)

Grade 8 Grade 11
Claim Content %BP Claim Content %BP

Category Match Category Match

1 ALL 100% 1 ALL 100%
1 P 83.6% 1 P 100%
1 S 83.6% 1 S 100%
2 ALL 100% 2 ALL 100%
2 EE 98.9% 2 A 99.1%
2 F 100% 2 F 100%
2 G 100% 2 G 100%
2 NS 100% 2 N 100%
2 SP 100% 2 S 100%
2 OTHER 100% 2 @) 100%
3 ALL 100% 3 All 100%
3 EE 98.0% 3 A 100%
3 F 100% 3 F 100%
3 G 100% 3 G 100%
4 ALL 100% 3 N 100%
4 EE 99.9% 4 All 100%
4 F 99.8% 4 A 99.%%
4 G 100% 4 F 99.9%
4 NS 100% 4 G 95.%%6
4 SP 99.%%6 4 N 100%
4 OTHER 100% 4 S 100%
4 @) 100%
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Appendix C

BlueprintViolations for Adaptive Tests in
English, Braille and Spanish
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Table L. Adaptive Blueprint Summary for ELA

Items # of Items # of
Grade Content Level Under/Over Grade Content Level Under/Over
min/max Tests min/max Tests

3 Claiml_DOK3+ 1 2 7 Claim1l_DOK2 1 46
3 Claim2_DOK2 -1 10 7 Claiml_DOK3+ 1 471
3 1-IT|11 1 6 7 Claiml_DOK3+ 2 37
3 1-IT|9 1 281 7 Claim2_DOK2 -1 41
3 1-LT)1 1 9 7 1-IT|11 1 114
3 1-LT|2 -1 2 7 1-IT|8 1 11
3 1-LTI3 1 16 7 1-IT|9 1 532
3 2-W|8 1 511 7 1-IT|9 2 54
3 2-W|9 1 176 7 1-LT|2 -1 5
4 Claiml_DOK3+ 1 2 7 2-W 1 6
4 1-IT|10 1 17 7 2-W|8 1 602
4 1-IT|9 1 12 7 2-W|8 2 2
4 1-LT|2 1 255 7 2-W|9 -1 25
4 2-W|8 1 14 8 Claiml_DOK2 1 41
4 2-W|9 1 18 8 Claiml_DOK3+ 1 684
5 Claiml_DOK2 1 11 8 Claim1l_DOKS3+ 2 266
5 Claim1l_DOK3+ 1 2 8 Claim2_DOK2 -1 1
5 Claim3_DOK2+ 1 451 8 Claim3_DOK2+ 1 96
5 Claim3_DOK2+ 2 69 8 Claim3_DOK2+ 2 17
5 1-LT|2 1 5 8 Claim3_DOK2+ 3 1
5 1-LT|4 1 2 8 1-IT|11 1 11
5 2-W|8 1 121 8 1-IT|8 1 18
5 2-W|9 -1 135 8 1-IT|9 1 423
6 Claiml_DOK2 1 10 8 1-IT|9 2 2
6 Claim1l_DOK3+ 1 407 8 1-LT|2 -1 3
6 Claim1l_DOK3+ 2 23 8 1-LT|3 1 5
6 1-IT|10 1 3 8 1-LT|4 -1 5
6 1-IT|11 1 227 8 2-W|8 1 75
6 1-IT|12 2 21 11 Claiml_DOK3+ 1 43
6 1-IT|8 1 13 11 Claiml_DOK3+ 2 1
6 1-IT|9 1 513 11 Claim3_DOK2+ 1 311
6 1-IT|9 2 196 11 Claim3_DOK2+ 2 45
6 1-IT|9 3 2 11 Claim3_DOK2+ 3 1
6 1-LT|2 -1 7 11 1-IT|10 1 752
6 1-LT|4 -1 4 11 1-IT|10 2 1
6 2-W 1 1 11 1-IT|11 1 47
6 2-W|8 1 78 11 1-IT|8 1 29
6 2-W|9 -1 52 11 1-IT|9 1 172
11 1-IT|9 2 1

11 1-LT|2 -1 11

11 1-LT|4 -1 5

11 1-LT|5 1 1

11 2-W|8 1 2

11 2-W|9 1 11
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Table @. Adaptive Blueprint Summary for EL/A - Braille

Iltems # of Items # of
Grade Content Level Under/Over Grade Content Level Under/Over

min/max Tests min/max Tests
3 Claim2_OP_T136 1 1 7 Claim2_OP_T136 1 1
3 LongInfo -1 3 7 Claim1l_DOK2 1 88
3 Claiml_DOK2 1 92 7 Claim1l_DOK3+ 1 714
3 Claiml_DOK3+ 1 77 7 Claiml_DOK3+ 2 171
3 Claim2_DOK2 -1 4 7 Claim1l_DOK3+ 3 10
3 1-IT|13 1 27 7 Claim2_DOK2 -1 40
3 1-IT|9 1 687 7 1-IT|11 1 345
3 1-LT|3 1 2 7 1-IT|11 2 3
3 2-W 1 2 7 1-IT|8 1 23
3 2-W|8 1 671 7 1-IT|9 1 408
3 2-W|9 1 258 7 1-IT|9 2 22
3 4-CR -1 1 7 1-LT]2 1 5
4 Claiml_DOK3+ 1 50 7 1-LT)2 -1 41
4 Claiml_DOK3+ 2 1 7 2-W 1 44
4 Claim2_DOK2 -1 3 7 2-W|8 1 962
4 LonglInfo -1 6 7 2-W|8 2 11
4 1-1T|10 1 22 7 2wW|]9 -1 1
4 1-IT|9 1 108 7 4-CR -1 1
4 1-LT)1 1 7 7 4-CR|4 |[7.W.9 1 397
4 1-LT|2 1 282 8  Claim2_EE_T136 1 1
4 2-W|8 1 573 8 Claim1l_DOK2 1 6
4 2-W|9 1 315 8 Claim1l_DOK3+ 1 576
5 Claim2_EE_T136 1 17 8 Claiml_DOK3+ 2 233
5 Claim2_OP_T136 1 58 8 Claim1l_DOKS3+ 3 39
5 Brief Write -1 13 8 Claim1l_DOK3+ 4 2
5 Claiml_DOK2 1 14 8 Claim2_DOK2 -1 53
5 Claiml_DOK3+ 1 16 8 Claim3_DOK2+ 1 16
5 Claim2_DOK2 -1 176 8 Claim3_DOK2+ 2 3
5 Claim2_DOK3+ -1 13 8 1-IT|11 1 21
5 Claim3_DOK2+ 1 441 8 1-1T|8 1 24
5 Claim3_DOK2+ 2 71 8 1-IT|9 1 478
5 Claim3_DOK2+ 3 9 8 1-IT|9 2 30
5 1-LT)2 1 1 8 1-IT|9 3 1
5 2-W 1 73 8 1-LT 1 1
5 2-W 2 2 8 1-LT|2 -1 140
5 2-W|1 1 11 8 1-LT|3 1 5
5 2-W|3 1 1 8 1-LT|4 -1 1
5 2-W|6 1 8 8 2-W 1 11
5 2-W|8 1 3 8 2-W|8 1 327
5 2-W|9 -2 10 11 Claim1l_DOK2 1 4
5 2-W|9 -1 931 11 Claiml_DOK3+ 1 251
5 3L -1 2 11 Claiml_DOK3+ 2 5
5 3|4 -1 2 11 Claim3_DOK2+ 1 484
6 Claiml_DOK2 1 94 11 Claim3_DOK2+ 2 235
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DD OO OO OO OO OO

Claim1_DOK2
Claim1_DOK3+

Claim1_DOK3+
Claim1l_DOKS3+
1-1T|10

1-1T|11

1-1T|11

1-IT|8

1-IT|9

1-IT|9

1-LT|2

2-wW

2-W|8

2-W|9
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1
e

[

29
775

108

243
101
12
59
555
153

16
91
46

11
11

11
11
11
11
11
11
11
11

Claim3_DOK2+ 3 31
1-IT|10 1 433
1-IT|11 1 1
1-IT|8 1 59
1-IT|9 1 208
1-LT 1 2
1-LT)2 -1 9
1-LT|4 -1 2
2-W|8 1 30
2-W|9 -1 34
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Table G. Adaptive Blueprint Summary for Matmatics

Items # of Items # of
Grade Content Level Under/Over Grade Content Level Under/Over
min/max Tests min/max Tests
3 1|P|TS01|G 1 495 8 1|P|TS01 1 191
3 1|P|TSO1]I 1 415 8 1|P|TSO1|C 1 191
3 1|P|TSO1|I 2 8 8 1|P|TS02 -1 191
3 3|MDI|NA|F 1 32 8 1|P|TS02|B -1 191
3 4|MD -1 3 8 3|EE 1 17
3 4|MD|NA -1 3 8 3|EE|NA 1 17
4 3|NBT|NA|C 1 7 8 3|EE|NA|D 1 1
4 3|NF 1 30 8 3|EEINA|E 1 23
4 3|NF|NA 1 30 8 3|EE|NA|G 1 1
4 3|NF|NAJA 1 102 8 3|G|NA|F 1 54
4 3|NF|NA|F 1 75 8 4|EE 1 10
5 3|MDI|NA|C 1 1 8 4|EEINA 1 10
5 3|NF|NA|B 1 1 8 4|F 1 12
5 3|NF|NAIE 1 35 8 4|F|NA 1 12
6 3|NS|NA|F 1 12 11 1|P|TSO05 -1 9
6 4|EE 1 11 11 1|P|TS05|K -1 9
6 4|EE|NA 1 11 11 1|P|TS06 1 9
6 4|NS 1 12 11 1|S|TS08 -1 436
6 4|NS|NA 1 12 11 1|S|TS08|P -1 436
6 4|RP 1 3 11 1|S|TS09 1 435
6 4|RP|NA 1 3 11 4|F 1 10
6 4|SP 1 4 11 4|F|NA 1 10
6 4|SPINA 1 4 11 4G 1 58
7 3|NS|NA|C 1 11 11 4|G|NA 1 58
7 3|NS|NA|G 1 28
7 3|RP|NA|C 1 5
7 3|RP|NA|G 1 3
7 4|EE 1 7
7 4|EE|NA 1 7
7 4|RP 1 4
7 4|RP|NA 1 4
7 4|SP 1 1
7 4|SP|NA 1 1
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Table Gl. Adaptive Blueprint Summary for Magmatics- Braille

ltems #of | Grad ltems # of
Grade Content Level Under/Over Content Level Under/Ove
min/max Tests € r min/max Tests
3 Claiml_DOK1 1 160 6 1|P|TS04|D 1 52
3 Claim2/4_DOK3+ -1 65 6 1S -1 3
3 Claim2_TA 1 1 6 1|S|TS05 -1 3
3 Claim3_TAD -1 9 6 1|S|TS05|C -1 3
3 Claim3_TBE -1 8 6 2|RP 1 2
3 Claim3_TCF -1 1 6  2|RP|NA 1 2
3 Claim4_TAD 1 11 6 3 -1 16
3 Claim4_TBE 1 6 6 3|NS 1 1
3 Claim4_TCF -1 4 6 3|NS|NA 1 1
3 1 1 4 6 3|NS|NAJE 1 1
3 1|P 1 23 6 4 1 1
3 1|P|TSO01 -1 4 6 4|EE 1 36
3 1|P|TS01 1 3 6 4|EE|NA 1 36
3 1|P|TS01|G 1 604 6 4INS 1 17
3 1|P|TS01|G 2 120 6 4|NS|NA 1 17
3 1|P|TS01|G 3 1 6 4|RP 1 1
3 1|P|TSO1]l 1 623 6 4|RP|NA 1 1
3 1|P|TSO1]I 2 190 6 4|SP 1 15
3 1|P|TSO1]I 3 2 6 4|SPINA 1 15
3 1|P|TS02 1 29 7 Claim3_DOK3+ 1 4
3 1|P|TS02|D 1 2 7 Claim3_TCFG 1 2
3 1|P|TS03 -1 5 7 Claiml_DOK1 1 81
3 1|P|TSO3|A -1 5 7 1|P|TSO01 -1 52
3 1S -1 21 7 1|P|TS02 1 52
3 1S 1 2 7 1|P|TS02|C 1 2
3 1|S|TS04 -1 45 7 1|P|TS02|C 2 1
3 1|S|TS04|E 1 17 7  3|EE|NAIB 1 1
3 1|S|TS04|J 1 7 7 3|EE|NA|E 1 3
3 1|S|TS05 1 26 7 3|NS|NA|C 1 61
3 1|S|TSO05|H 1 26 7 3|RP 1 1
3 2 1 1 7  3|RP|NA 1 1
3 2|0A 1 2 7 3|RPINA|C 1 15
3 2|OAINA 1 2 7 4|EE 1 49
3 3 -1 18 7 4|EE|NA 1 49
3 3|MD 1 15 7  4RP 1 66
3 3|MD|NA 1 15 7 4|RP|NA 1 66
3 3|MDINA|C 1 6 7 4|SP 1 11
3 3|MD|NA|F 1 110 7  4|SP|NA 1 11
3 3|NFINAIE 1 52 8 Claim3_TBE -1 2
3 3|0A 1 1 8 Claim4_TBE 1 16
3 3|OAINA 1 1 8  Claim4_TCF -1 5
3 3|OAINA|F 1 4 8 1P 1 222
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3 4 -1 1 8 1P 2 4

3 4 1 14 8  1|P|TS01 1 353

3 4MD -1 36 8  1JP|TSO01 2 10

3 4|MD|NA -1 36 8  1|P|TSO1|C 1 353

3 4|0A 1 20 8  1|P|TSO1|C 2 10

3 4|0ANA 1 20 8  1|P|TS02 -1 143

3 4|OANAJE 1 1 8  1|P|TS02|B -1 143
4 Claiml_DOK1 1 75 8  1|P|TSO2IE 1 10
4  Claim3_TAD -1 17 8  1|P|TSO3[H 1 1
4  Claim3_TBE -1 2 8 1|S -2 4
4  Claim3_TCF -1 2 8 1IS -1 222
4  Claim4_TAD -1 5 8  1/S|TS04 -2 4
4 1 1 26 8  1/S|TS04 -1 222
4 1P 1 172 | 8  1|S|TSO4JA -2 4
4 1P 2 26 8  1/S|TSO4|A -1 222
4 1P 3 1 8 2JEE 1 9
4 1JP|TSO01 1 173 | 8  2|EE|NA 1 9
4 1|P|TSO1 2 26 8 3 -1 11
4  1|P|TSO1|E 1 4 8 3|EE 1 2
4 1|P|TS04 1 2 8  3|EE|NA 1 2
4 1P|TSO4|H 1 2 8  3|EE|NA|B 1 3
4 1S -3 1 8  3|EE|NA|C 1 5
4 1S -2 20 8  3|EE|NAE 1 23
4 1S -1 162 | 8  3|EE|NA|G 1 6
4 1S 1 4 8  3|FINA|G 1 22
4 1|S|TS05 -2 3 8  3|GINAD 1 4
4 1IS|TSO05 -1 148 | 8  3|GINAIG 1 1
4 1|S|TS05 1 18 8 3|0 1 390
4 1S|TSO5l 1 97 8  3|OINA 1 390
4 1|S|TS06 -1 10 8  3|O|NAA 1 390
4 1|S|TS06 1 27 8 4 1 11
4 1|S|TS06|B 1 1 8  4|EE -1 10
4 1S|TS07 -1 82 8  4|EE|NA -1 10
4 1S|TSO07|L -1 82 8 4F 1 195
4 2NF -1 2 8 4 2 2
4 2|NFINA -1 2 8  4|FINA 1 195
4 3 -1 21 8  4|FINA 2 2
4  3INBT 1 22 11  Claim1l_DOK1 1 150
4 3INBTI|NA 1 22 11  Claim4_TAD -1 4
4  3INBT|NA|B 1 3 11  Claim4_TBE -1 6
4 3INBT|NAIC 1 130 | 11 Claim4_TCF -1 1
4 3INF|NAJF 1 35 11 1 1 11
4 SBAC-4 -1 5 11 1P -1 276
4  SBAC-4|OA 1 98 11 1P 1 8
4 4|0ANA 1 98 11 1|P|TS03 -1 1000
5 Claim2/4_DOK3+ -1 36 11 1|P|TS05 -1 12
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5 Claim3_TAD -1 2
5 Claim3_TBE -1 1
5 Claim4_TBE 1 3
5  1|S|TS04|K 1 1
5 3 -1 3
5  3|MDI|NA|C 1 7
5 3INF 1 13
5  3|NF|NA 1 13
5  3|NF|NA|C 1 1
5  3INF|NA|D 1 4
5  3INF|INA|E 1 89
5 4 1 3
5  4|MD -1 3
5  4|MD|NA -1 3
5  4|NF|NAJE

6 Claim2/4_DOK3+ -1 1
6 Claim3_TAD -1 504
6 Claim3_TCFG -2 1
6 Claim3_TCFG -1 11
6 Claim4_TAD 1 1
6 MG6_Test3_S2_Claim1l_DOK1 1 11
6 1 1 15
6 1P 1 18
6 1|P|TSO1 -1 80
6 1|P|TSO1 1 4
6  1|P|TSO1|F 1 1
6  1|P|TS02 -1 1
6  1|P|TS02|A -1 1
6  1|P|TS03 1 43
6  1|P|TS03|B 1 43
6 1|P|TS04 1 52

11
11

11
11
11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

1|P|TS05
1|P|TSO5|K
1|P|TSO5|K
1|P|TS06
1|S
1|S|TS07

1|S|TS07|0
1|S|TS08
1|S|TSO08|P
1|S|TS09
1|S|TS09
1|S|TS09|A
2]A

2|AINA

4

4|F

4|FINA

4G
4|GINA

4|N

4|N|NA

702
12

702
42
279
27

27
970
970
778
222
222

22

22

11

11

11

P = O O
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TableC5. Adaptive Blueprint Summary for Mamatics- Spanish

Items # of Items # of
Grade Content Level Under/Over Grade Content Level Under/Over
min/max Tests min/max Tests

3 Claiml_DOK1 1 2 7 Claim2/4_DOK3+ -1 1
3 Claim2/4_DOKS3+ -1 29 7 Claiml_DOK1 1 134
3 Claim2_TA 1 3 7 1|P|TSO1 -1 64
3 Claim3_TAD -1 5 7 1|P|TS02 1 64
3 Claim3_TBE -1 3 7 1|P|TS02|B 1 93
3 Claim4_TAD 1 2 7 1|P|TS02|B 2 3
3 Claim4_TBE 1 3 7 1|P|TS02|C 1 5
3 1|P|TSO01 -1 1 7 1|P|TS02|C 2 1
3 1|P|TS01|G 1 350 7 2|EE 1 1
3 1|P|TS01|G 2 28 7 2|EE|NA 1 1
3 1|P|TSO01]l 1 485 7  3RP 1 1
3 1|P|TSO1]l 2 12 7 3|RP|NA 1 1
3 1|P|TS02 1 2 7 3|RP|NA|C 1 15
3 1|P|TSO02|F 1 2 7 4|EE 1 59
3 1|P|TS03 -1 1 7 4|EE|NA 1 59
3 1|P|TSO3JA -1 1 7  4RP 1 98
3 2 1 3 7 4|RP|NA 1 98
3 2|0A 1 10 7 4|SP 1 6
3 2|OAINA 1 10 7 4|SP|NA 1 6
3 3 -1 8 8 1P 1 164
3 3|MD|NA|F 1 7 8 1|P|TSO1 1 322
3 3|NF 1 2 8 1|P|TS01 2 11
3 3|NF|NA 1 2 8 1|P|TSO01|C 1 322
3 3INF|NAJE 1 143 8 1|P|TS01|C 2 11
3 3|NF|NA|F 1 2 8 1|P|TS02 -1 180
3 4 1 5 8 1|P|TS02|B -1 180
3 4|MD -1 5 8 1|P|TS02|E 1 1
3 4|MDINA -1 5 8 1S -1 164
3 40A 1 2 8 1|S|TS04 -1 164
3 4|OA|NA 1 2 8 1|S|TS04|A -1 164
4 1|S|TS05|K 1 9 8 2|EE 1 11
4 3|INBT|NA|C 1 6 8 2|EE|NA 1 11
4 3|NF 1 11 8 3|EE 1 20
4 3|NF|NA 1 11 8 3|EE|NA 1 20
4 3INF|NAC 1 16 8  3|EE|NAJA 1 5
4 3|NFINAF 1 76 8 3|EE|NA|F 1 3
5 3|MDINA|C 1 7 8 3|EE|NA|G 1 5
5 3|NF 1 10 8 3|GINAJE 1 10
5 3|NF|NA 1 10 8 3|G|NA|F 1 24
5 3|NF|NA|C 1 8 8 3|GINA|G 1 1
5 3|NFINAIE 1 85 8 4|EE -1 1
5 3INF|NA|F 1 4

6 Claiml_DOK1 -1 6
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OO OO OO OO O OO OO OO O

Claim3_TAD
Claim3_TCFG
1

1P
1|P|TSO01
1|P|TS01
1|P|TS02
1|P|TSO02|A
1|P|TS03
1|P|TS03|B
1|P|TS04
1|P|TS04|D
1S
1|S|TS05
1|S|TS05|C
3
3INS|NA|F
4|EE
4|EE|NA
4|NS
4INS|NA

-1 80
-1 22
1 3
1 7
7

1 5
1 2
1 2
1 2
1 2
1 5
1 5
4

4

4

3

1 28
1 15
1 15
1 3
1 3

8  4|EE|NA -1 1
8 4 1 2
8  4|FINA 1 2
8  4SP 1 5
8  4|SP|NA 1 5
11 1|P|TS02 -1 1000
11 1|P|TSO2|F -1 1000
11 1|P|TS04 1 938
11 1|P|TS04/ 1 938
11 1|P|TS05 -1 3
11  1|P|TS05 1 38
11  1|P|TSO5|K -1 3
11 1|P|TSO5|K 1 38
11 1|P|TS06 1 27
11 1]S|TS08 -1 286
11 1|S|TS08|P -1 286
11 1/S|TS09 1 286
11 2A 1 9
11 2JAINA 1 9
11 4]A 1 1
11 4JAINA 1 1
11 4fF 1 1
11 4JF|NA 1 1
11 4|G 1 43
11  4|G|NA 1 43
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Appendix D

Distribution of BiasAcrossEstimated Abilities
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Figure DL. Distribution of Biasacross Estimated Abilities f&LA/L Grades B6
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Figure 2. Distribution of Bias across Estimated Abilities 8L A/L Gradesri 8, 11
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Figure 8. Distribution of Bias across Estimated Abilities fdathematicsGrades3-6
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Figure D4. Distributionof Bias across Estimated Abilities fitathematics<Gradesr/-8, 11
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Appendix E

Standard Erroof Measurementacross
Estimatel Theta Range
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Figure EL. Standard Erroof Measurementacross Estimated Theta Range: ElLArades B6
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Theta SE

Theta SE

1.0 15 20

0.5

0.0

2.0

05 1.0 1.5

0.0
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Appendix F

Student Ability Item Difficulty Distribution
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FigureF1. Student Ability Item Difficulty Distribution forELA/L Grades 35
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