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1. INTRODUCTION

The ILEARN 2018-2019 technical report is provided to document and make transparent
all methods used in item development, test construction, psychometric methods, standard
setting, score reporting methods, creating summaries of student assessment results, and
supporting evidence for intended uses and interpretations of the test scores. The
technical report is presented as seven separate, self-contained volumes that cover the
following topics:

(1) Annual Technical Report. This annually updated volume provides a general
overview of the tests administered to students each year.

(2) Test Development. This volume details the procedures used to construct test
forms and summarizes the item bank and its development process.
(3) Test Administration. This volume describes the methods used to administer all
available test forms, security protocols, and modifications or accommodations.
(4) Evidence of Reliability and Validity. This volume provides an array of reliability
and validity evidence that supports the intended uses and interpretations of the
test scores.

(5) Score Interpretation Guide. This volume describes the score types reported along
with the appropriate inferences and intended uses of each score type.

(6) Standard Setting. This volume documents the methods and results of the
standard setting process.

(7) Special Studies. This volume compiles any special studies conducted; it is
updated annually to reflect studies relevant to the respective administration. If no
special studies were conducted, the volume is not published.

IDOE communicates the quality of the ILEARN assessments to stakeholders and to the
public by producing and providing these technical reports.

1.1 BACKGROUND AND HISTORICAL CONTEXT OF TESTS

ILEARN was constructed to measure student achievement in English/Language Arts
(ELA), Mathematics, Science, and Social Studies relative to the Indiana Academic
Standards (IAS). ILEARN was first administered to students during the 2018-2019
academic year, replacing the Indiana Statewide Testing for Educational Progress-Plus
(ISTEP+) assessments developed by Pearson.

1.2 PURPOSE AND INTENDED USES OF THE ILEARN ASSESSMENTS

ILEARN is comprised of criterion-referenced tests that apply principles of evidence-
centered design to yield overall and reporting-category-level test scores at the student
level and at other levels of aggregation that reflect student performance of the IAS.
ILEARN supports instruction and student learning by providing immediate feedback to
educators and parents which can be used to inform instructional strategies that remediate
or enrich instruction. An array of reporting metrics allows achievement to be monitored at
both student and aggregate levels and growth to be measured at both student and group
levels over time.
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The ILEARN assessments draw items from multiple item banks (see Volume 2) aligned
with nationally recognized career and college readiness standards. ILEARN content
standards are aligned with knowledge and skills that are essential for college and career
readiness. AIR and IDOE work together to ensure that the items on the test forms
constructed for all grades uniquely measure students’ mastery of the IAS in ELA,
Mathematics, Science, and Social Studies.

Table 1 outlines the required uses and citations of ILEARN based on the federal Every
Student Succeeds Act (ESSA). ILEARN fulfills all the requirements described in Table 1.

Table 1: Required Uses and Citations of ILEARN

Required Use Required Use Citation

Indicator of academic achievement and progress IC 20-32-5.1-2

1.3 PARTICIPANTS IN THE DEVELOPMENT AND ANALYSIS OF ILEARN

IDOE manages the Indiana state assessment program with the assistance of Indiana
educators, the Indiana State Board of Education Technical Advisory Committee (SBOE
TAC), and several vendors (listed below). IDOE fulfills the diverse requirements of
implementing ILEARN while meeting or exceeding the guidelines established in the
Standards for Educational and Psychological Testing (American Educational Research
Association, American Psychological Association, & National Council on Measurement in
Education, 1999, 2014).

Indiana Department of Education

The Office of Student Assessment oversees all aspects of the ILEARN program, including
coordination with other IDOE offices, Indiana public schools, and vendors.

Indiana Educators

Indiana educators participate in most aspects of the conceptualization and development
of ILEARN. Educators participate in the development of the academic standards,
clarification of how these standards will be assessed, creation of blueprints and test
design, and committee reviews of test items and passages.

Technical Advisory Committee

IDOE convenes a panel three times a year to discuss psychometric, test development,
administrative, and policy issues relevant to current and future Indiana assessments. This
committee is composed of several nationally recognized assessment experts and highly
experienced practitioners from multiple Indiana school corporations.

American Institutes for Research

AIR is the current vendor for assessment testing and was selected through the state-
mandated competitive procurement process. In the Winter of 2017, AIR became the primary
party responsible for developing test content, building test forms, conducting psychometric
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analyses, administering and scoring test forms, and reporting test results for ILEARN
described in this report. Additionally, AIR is responsible for developing and maintaining the
ILEARN bank, which is used for test construction.

Assessment Systems Corporation

For the ILEARN assessments, the Assessment Systems Corporation conducts
independent verifications of scoring activities for all grades and subjects and blueprint
checks for the adaptive assessments.

1.4 AVAILABLE TEST FORMATS AND SPECIAL VERSIONS

ILEARN was administered as an online, adaptive assessment for ELA and Mathematics
and an online, fixed-form assessment for Science and Social Studies. All online
assessments made use of technology-enhanced item types. Students unable to
participate in the online administration had the option to use an online accommodated
form or a paper-pencil form. Students participating in the computer-based ILEARN could
use standard online testing features in the test delivery system (TDS), which included a
selection of font colors and sizes and the ability to zoom in and out and highlight text. In
addition to the resources available to all students, there were accommodated forms for
braille and Spanish. Students with disabilities could take ILEARN, with or without
accommodations, or the alternate assessment | AM. Visually impaired students could
take the braille version of ILEARN ELA, Mathematics, Science, and Social Studies.
English Learners (ELs) could take the Spanish language version of ILEARN Mathematics,
Science, and Social Studies. During test development, AIR ensured that scores obtained
on the alternative modes of administrations were comparable to those received on the
standard online test adhering to the same blueprints. Post administration checks were
also performed and no concerns were found. The test summary comparison between the
standard online form and the alternative mode forms is provided in Volume 2.

1.5 STUDENT PARTICIPATION

All Indiana public school students in ELA and Mathematics grades 3-8, Science grades
4, 6, and end-of-course Biology, Social Studies grade 5, and end-of-course U.S.
Government can participate in the state assessments. Table 2 shows the number of
students tested and the number of students reported in the 2018-2019 ILEARN by grade
and subject area. Table 3 through Table 6 present the distribution of students, in counts
and percentages. The subgroup categories reported here are gender, ethnicity, students
with special education (SPED), Section 504, and English Learners.
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Table 2: Number of Students Participating in ILEARN 2018-2019

ELA Mathematics Science Social Studies
Grade Number Number Grade Number Number Grade Number Number Grade Number Number
Tested Reported Tested Reported Tested Reported Tested Reported
3 83096 83074 3 83111 83080
4 84175 84147 4 84183 84144 4 84107 84068
5 86407 86381 5 86420 86369 5 86274 86253
6 85880 85833 6 85895 85817 6 85710 85659
7 84669 84591 7 84692 84580
8 83079 82991 8 83066 82991
Biology | 81179 80677 | 0> | 1245 1230

Annual Technical Report
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Table 3: Distribution of Demographic Characteristics of Tested Population, ELA

. Native L
American . Multiracial
All . B""?Ck’ . . . Indian / Hawaiian / / Two or | Special Section English
Grade |Group Male Female White African Asian Hispanic Other ;
Students : Alaska o More Education 504 Learner
American X Pacific
Native Races
Islander

N 83096 42614 40482 54763 10486 2290 10851 128 76 4502 13764 1858 7866
3

% 100 51.28 48.72 65.90 12.62 2.76 13.06 0.15 0.09 5.42 16.56 2.24 9.47

N 84175 42792 41383 55652 10506 2203 11230 135 63 4386 13738 2208 7517
4

% 100 50.84 49.16 66.11 12.48 2.62 13.34 0.16 0.07 5.21 16.32 2.62 8.93
c N 86407 43946 42461 57277 10851 2133 11500 137 66 4443 13875 2333 5790

% 100 50.86 49.14 66.29 12.56 2.47 13.31 0.16 0.08 5.14 16.06 2.7 6.7
5 N 85880 43755 42125 57464 10518 1964 11454 146 68 4266 13003 2529 3721

% 100 50.95 49.05 66.91 12.25 2.29 13.34 0.17 0.08 4.97 15.14 2.94 4.33

N 84669 43323 41346 57150 10243 2086 10839 164 70 4117 12447 2244 2987
7

% 100 51.17 48.83 67.50 12.10 2.46 12.80 0.19 0.08 4.86 14.7 2.65 3.53

N 83079 42457 40622 56976 9777 1905 10289 160 73 3899 12085 2244 2796
8

% 100 51.10 48.90 68.58 11.77 2.29 12.38 0.19 0.09 4.69 14.55 2.7 3.37
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Table 4: Distribution of Demographic Characteristics of Tested Population, Mathematics

. Native L
American . Multiracial
All . B""?Ck’ . . . Indian / Hawaiian / / Two or | Special Section English
Grade |Group Male Female White African Asian Hispanic Other ;
Students : Alaska o More Education 504 Learner
American X Pacific
Native Races
Islander

N 83111 42615 40496 54758 10489 2290 10866 128 77 4503 13772 1860 7881
3

% 100 51.27 48.73 65.89 12.62 2.76 13.07 0.15 0.09 5.42 16.57 2.24 9.48

N 84183 42792 41391 55655 10499 2204 11242 135 63 4385 13760 2197 7534
4

% 100 50.83 49.17 66.11 12.47 2.62 13.35 0.16 0.07 5.21 16.35 2.61 8.95

N 86420 43951 42469 57274 10852 2134 11513 137 66 4444 13886 2331 5811
5

% 100 50.86 49.14 66.27 12.56 2.47 13.32 0.16 0.08 5.14 16.07 2.7 6.72
5 N 85895 43763 42132 57461 10514 1964 11473 146 68 4269 13035 2523 3735

% 100 50.95 49.05 66.9 12.24 2.29 13.36 0.17 0.08 4.97 15.18 2.94 4.35

N 84692 43337 41355 57166 10231 2084 10855 164 70 4122 12459 2238 3008
7

% 100 51.17 48.83 67.5 12.08 2.46 12.82 0.19 0.08 4.87 14.71 2.64 3.55

N 83066 42452 40614 56963 9751 1906 10309 162 73 3902 12063 2243 2820
8

% 100 51.11 48.89 68.58 11.74 2.29 12.41 0.20 0.09 4.70 14.52 2.7 3.39
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Table 5: Distribution of Demographic Characteristics of Tested Population, Science

. Native L
American s Multiracial
All . B""?C"’ . . . Indian / Hawaiian / / Two or | Special Section English
Grade |Group Male Female White African Asian Hispanic Other ;
Students . Alaska o More Education 504 Learner
American - Pacific
Native Races
Islander
N 84107 42749 41358 55612 10484 2204 11232 135 63 4377 13772 2203 7525
4
% 100 50.83 49.17 66.12 12.47 2.62 13.35 0.16 0.07 5.20 16.37 2.62 8.95
5 N 85710 43654 42056 57372 10474 1962 11441 146 68 4247 13001 2523 3716
% 100 50.93 49.07 66.94 12.22 2.29 13.35 0.17 0.08 4.96 15.17 2.94 4.34
| N 81179 41474 39705 55935 9041 2209 10247 152 54 3541 10407 2120 3448
Biology
% 100 51.09 48.91 68.9 11.14 2.72 12.62 0.19 0.07 4.36 12.82 2.61 4.25
Table 6: Distribution of Demographic Characteristics of Tested Population, Social Studies
American Nat|_\_/e Multiracial
All Black / Indian / Hawaiian / / Two or | Special Section English
Grade Group Students Male Female White Afrlc_an Asian Hispanic Alaska Oth_e_r More Education 504 Learner
American . Pacific
Native Races
Islander
N 86274 43864 42410 57224 10797 2134 11480 136 66 4437 13885 2337 5785
4
% 100 50.84 49.16 66.33 12.51 2.47 13.31 0.16 0.08 5.14 16.09 2.71 6.71
US. N 1245 690 555 848 179 13 160 3 0 42 161 15 41
Government | o4 100 55.42 44.58 68.11 14.38 1.04 12.85 0.24 0 3.37 12.93 1.20 3.29
Annual Technical Report 12 Indiana Department of Education
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2. SUMMARY OF OPERATIONAL PROCEDURES

2.1 ADMINISTRATION PROCEDURES

Table 7 shows the testing window schedule for the 2018-2019 ILEARN administrations
by assessment.

Table 7: 2018-2019 ILEARN Testing Windows

Assessment Grade/Subject Mode Testing Window
ELA 3-8 Online April 22-May 17, 2019
Mathematics 3-8
Science 4 & 6

) ) Paper April 22—May 10, 2019
Social Studies 5

Online December 4 — December 20, 2018 (Fall window)

ILEARN Online February 11-February 28, 2019 (Winter window)
Biology Paper
Online April 22—May 24, 2019
Paper April 22—May 17, 2019
Online April 22—May 24, 2019

U.S. Government

Paper April 22—May 17, 2019

The key personnel involved with ILEARN administration included the Corporation Test
Coordinators (CTCs), Co-Op role, Non-Public School Test Coordinators (NPSTCs),
School Test Coordinators (SCs), Principal (PR), and Test Administrators (TAs) who
proctored the test. Test administration manuals were provided so that personnel involved
with statewide assessment administrations could maintain both standardized
administration conditions and test security.

A secure browser developed by AIR was required to access the online ILEARN
assessments. The online browser provided a secure environment for student testing by
disabling the hot keys, copy, and screen-capture capabilities and preventing access to
the desktop (Internet, email, and other files or programs installed on school machines).
During the online assessment, students could pause a test, review previously answered
guestions, and modify their responses. Responses could only be modified if the test had
not been paused for more than 20 minutes (pause rule). Note that the performance task
did not have a pause rule.

2.2 UNIVERSAL FEATURES, DESIGNATED FEATURES, AND ACCOMMODATIONS

Accessibility supports discussed within this document include both embedded (digitally
provided) and non-embedded (non-digitally or locally provided) universal features that are
available to all students as they access instructional or assessment content, designated
features that are available to students for whom a need has been identified by an informed
educator or team of educators, and accommodations that are generally available for
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students for whom there is documentation on an Individualized Education Program (IEP),
Section 504 Plan, or Individual Language Plan (ILP).

Scores achieved by students using designated features and accommodations are
included for federal accountability purposes. All educators making these decisions are
trained on the process and understand the range of designated features and
accommodations available.

Accommodations are changes in procedures or materials that ensure equitable access
to instructional and assessment content and generate valid assessment results for
students who need them. Embedded accommodations (e.g., text-to-speech) are provided
digitally through instructional or assessment technology, while non-embedded
accommodations (e.g., scribe) are external to the test delivery system and may be digital
or non-digital. Accommodations are available for students for whom there is a
documented need on an IEP, Section 504 Plan, or ILP. State-approved accommodations
do not compromise the learning expectations, constructs, or grade-level standards. Such
accommodations help students with a documented need in an IEP, Section 504 Plan, or
ILP generate valid outcomes of the assessments so that they can fully demonstrate what
students know and are able to do. From the psychometric point of view, the purpose of
providing accommodations is to “increase the validity of inferences about students with
disabilities by offsetting specific disability-related, construct-irrelevant impediments to
performance” (Koretz & Hamilton, 2006, p. 562).

The test administrators and school test coordinators in Indiana are responsible for
ensuring that arrangements for accommodations are made before the test administration
dates. The available accommodation options for eligible students include braille,
American Sign Language, closed captioning, streamline, assistive technology (e.g.,
adaptive keyboards, touch screen, switches), calculation device, print-on-demand,
multiplication table, and scribe. Detailed descriptions for each of these accommodations
can be found in Appendix J of Volume 5.
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3. ITEM BANK AND TEST CONSTRUCTION

3.1 OVERVIEW OF ITEM DEVELOPMENT

Operational items used on ILEARN test forms were drawn from a variety of sources
including licensed items banks (Smarter Balanced (Smarter), Independent College and
Career Ready (ICCR), and Hawaii EOC), previous ISTEP+ legacy items, and new,
custom development. Volume 2 is a separate, stand-alone report containing complete
details on the ILEARN item banks.

3.2 FIELD TESTING

The 2019 ILEARN test forms contained newly developed field test items. The ELA
and Mathematics ILEARN test forms also contained a collection of items from
MetaMetrics used to establish a link with MetaMetrics Lexile and Quantile scales in ELA
and Mathematics, respectively. The EFT slots are embedded in segments for adaptive
ELA and Mathematics forms and in fixed positions across fixed-form test forms in all
subjects, such that item location and motivation effects, if they exist, would not propagate
into the estimates of the item parameters. To obtain high-quality responses to the EFT
items, students were unaware of which items were operational and which were EFT.
Items licensed from Smarter, ICCR, and Hawaii were commonly used for scoring across
all adaptive and fixed-form test forms.

AIR’s field test item distribution algorithm minimizes design effects by using an algorithm
that randomly draws an item from the pool for each student, ensuring that:

e Arandom sample of students receives each item; and

e For any given item, the students are sampled with equal probability.

This mimics the spiraling-by-student within a classroom model typically used with paper-
pencil forms and ensures broad representation of the items across abilities and
demographic groups. To describe the distribution of forms, consider that J total forms are
available for administration and a total of N students are participating in the field test. The
probability that any one of the J forms can be assigned to one student is 1/J. Thus, the
distribution of forms would follow a uniform distribution with sample sizes per form equal
to N/J.

Thus, field test item exposure rates depend on the number of field test slots and the
number of field test items in the segment. AIR confirmed expected exposure rates after
the administration.

3.3 OPERATIONAL FORM CONSTRUCTION

Items from licensed item banks and previous ISTEP+ legacy items were marked as
operational. In some instances, it was necessary to use newly developed custom Indiana
items to meet blueprint. These items were marked as operational-field test and went
through an expedited educator review before being used to score students.
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Operational test form development (see Volume 2) includes an array of item types used
to measure the IAS. Table 8 describes the item types used in the operational forms that
were developed during the operational form construction, and Table 9 through Table 12
show the number of items by item type. The description and examples for each of the
item types are also provided in Appendix E of Volume 2.

Table 8: ILEARN Item Types and Descriptions

Response Type Description

Student identifies an incorrect word or phrase and chooses the replacement from a

Edit Task with Choice (ETC)* .
number of options.

Equation Response (EQ) Student is directed to enter an equation, humber, fraction, or expression.

Student selects the correct answers from Part A and Part B. Part A often asks the
student to make an analysis or inference, and Part B requires the student to use text
to support Part A. Both with and without passage.

Evidence-Based Selected
Response (EBSR)

Student selects numbers, words, phrases, or images and uses the drag-and-drop
Graphic Response (Gl) feature to place them into a graphic. This item type may also require the student to
use the point, line, or arrow tools to create a response on a graph.

Student is directed to either select or use drag-and-drop feature to use text to support

Hot Text (HT) an analysis or make an inference.

Student checks a box to indicate if information from a column header matches

Table Matching (M) information from a row.

Multiple Choice (MC) Student selects one correct answer from a number of options.

Multi Select (MS) Student selects all correct answers from a number of options.

Student works through a group of items measuring multiple standards and using

Performance Task (PT) various item types to demonstrate the ability to integrate knowledge and skills.

Table Input (TI) Student is directed to respond in a table.

Text Entry (TE) Student is directed to type their response in a text box.

Student selects inputs to “run” trials. Data is presented in a table after trials are run. A

Simulation (SIM) simulation is typically only used within a Performance Task.

Extended Response (ER) Student is directed to provide a longer, written response.

*Note: Three legacy ISTEP IC items were approved for inclusion in the pool by IDOE content specialists; however, AIR
did not develop any custom IC items for ELA.

Table 9: ELA Operational Iltems by Item Type and Grade

Item Type 3 4 5 6 7 8
TE 25 25 28 18 35 36

ETC - - 1 - - 1
EBSR 59 32 30 40 21 31
HT 40 40 37 21 49 44

MI 21 13 7 11 3 8
MC 173 151 121 93 141 154
MS 72 48 60 40 64 75
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Table 10: Mathematics Operational Items by Item Type and Grade

Item Type 3 4 5 6 7 8
TE 6 9 5 6 4 10
EQ 259 286 236 291 316 112
Gl 66 44 23 71 43 59
Ml 33 73 73 57 37 69
MC 117 90 75 84 82 96
MS 10 8 15 82 90 63
TI 2 16 6 18 2 5

Table 11: Science Operational Items by Item Type and Grade

Iltem Type 4 6 Biology
TE 2 1 1
ETC 2 1 0
EQ 1 2 0
Gl - 1 14
HT 1 3 -
Ml - 3 1
MC 36 37 70
MS 6 10 3
PT* 1 2 2
TI 3 2 1

*A PT has multiple interactions of various item types that sometimes include a simulation.

Table 12: Social Studies Operational Items by Item Type and Grade

Item Type 5 Govgr.r?ﬁwent
TE 4 .
EBSR - 18
MC 50 13
MS - 22

Prior to the operational testing window for adaptive tests, AIR employs a simulation
approach to configure the adaptive algorithm, seeking to maximize test score precision

Annual Technical Report 17 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 1

while meeting blueprint specifications based on the available pool of test items. The
simulation report in Appendix G provides more details about the simulation approach and
results.

Appendix F contains the operational item exposure rates, as well as the operational
blueprint match results for ELA and Mathematics. Item exposure rates were calculated
over all completed test cases. The location of the item on the form (e.g., first or last) does
not matter, the calculation only considers if an operational item was administered on a
given test. For the blueprint match analysis only students who completed all parts of the
test were included. If a student did not finish the test, the algorithm did not have the
opportunity to fully meet blueprint as not enough items were administered. In addition,
reset cases were excluded because the algorithm will not administer items or passages
that were previously administered, and in some cases a single item or passage was
needed to meet blueprint. As can be seen in the appendix, 100% of students that
completed tests were administered a set of operational items that met blueprint.
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4. CLASSICAL ANALYSES OVERVIEW

4.1 CLASSICAL ITEM ANALYSES

IDOE and the AIR psychometricians collectively monitored the behavior of items while
test forms were administered in the live environment. This was accomplished using AIR’s
guality monitoring system, which yielded an item-analysis report on the performance of
test items throughout the testing window. During administration of the 2018-2019
ILEARN, this system served as a key check for the early detection of potential problems
with item scoring, including incorrect designation of a keyed response or other scoring
errors, as well as potential breaches of test security that may be indicated by changes in
the difficulty of test items. To examine the performance of test items, this report generated
classical item analysis indicators of difficulty and discrimination, including proportion
correct and biserial/polyserial correlation. The report is configurable and was produced to
flag only items with statistics falling outside a specified range or to generate reports based
on all items in the pool. A minimum sample of 200 responses (Zwick, 2012) per item was
applied for classical item analyses. The criteria for flagging and reviewing items is
provided in Table 13, and a description of the statistics is provided below.

Table 13: Thresholds for Flagging Items in Classical Item Analysis

Analysis Type Flagging Criteria

Adjusted biserial/polyserial correlation statistic is less than .25 for

Item Discrimination . ; ;
multiple-choice or constructed-response items. *

Adjusted biserial correlation statistic is greater than .00 for multiple-
choice item distractors.

Proportion of students responding to a distractor exceeds the proportion
responding to a keyed response for multiple-choice items.

Distractor Analysis

Proportion correct value is less than .25 or greater than .95 for multiple-

Item Difficulty (MC items) choice items

Proportion of students receiving any single score point is greater

Item Difficulty (non-MC items) than .95 for constructed-response items.

Mean total score for a lower score point exceeds the mean total score

Inverted Mean Total Score for a higher score point for multi-point constructed-response items.

* IDOE made the decision to forego committee review for any item with an adjusted
biserial/polyserial correlation less than 0.10. AIR shared these items with IDOE to make final
determinations.

4.1.1 Item Discrimination

The item discrimination index indicates the extent to which each item differentiates
between those examinees who possessed the skills being measured and those who did
not. In general, the higher the value, the better the item was able to differentiate between
high- and low-achieving students. The discrimination index for multiple-choice items was
calculated as the correlation between the item score and the ability estimate for students.
Biserial correlations for operational items can be found in Appendix A. Most of the
operational items had a higher biserial correlation than the flagging criteria. Across all
tested grades, less than 4% of ELA operational items, less than 3% of Mathematics
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operational items, less than 5% of Science operational items, and less than 7% of Social
Studies operational items were flagged. Iltems with low biserial correlations were reviewed
by AIR content experts, and all items behaved as expected.

4.1.2 Distractor Analysis

Distractor analysis for multiple-choice items was used to identify items that may have had
marginal distractors, ambiguous correct responses, the wrong key, or more than one
correct answer that attracted high-scoring students. For MC items, the correct response
should have been the most frequently selected option by high-scoring students. The
discrimination value of the correct response should have been substantial and positive,
and the discrimination values for distractors should have been lower and, generally,
negative. Most of the operational items had a negative distractor. AIR content experts
reviewed items with positive distractor correlations and did not find any issue.

4.1.3 Item Difficulty

Items that were either extremely difficult or extremely easy were flagged for review but
were not necessarily removed if they were grade-level appropriate and aligned with the
test specifications. For MC items, the proportion of students in the sample selecting the
correct answer (the p-value) was computed in addition to the proportion of students
selecting incorrect responses. For constructed-response items, item difficulty was
calculated using the item’s relative mean score and the average proportion correct
(analogous to p-value and indicating the ratio of the item’s mean score divided by the
maximum possible score points). Conventional item p-values are summarized in Section
4.3. The p-values for operational items can be found in Appendix A. Most of the
operational items had p-values within the expected range. Across all tested grades and
subjects, less than 1% of operational items were flagged. Flagged items were verified by
AIR content experts and psychometricians reported that all items behaved as expected.

4.1.4 Mean Total Score

For multi-point constructed-response items, mean total score was calculated using the
item’s relative mean score and the average proportion correct (analogous to p-value and
indicating the ratio of the item’s mean score divided by the maximum possible score
points). Items were flagged when the proportion of students in any score point category
was greater than 0.95. In addition, constructed-response items were flagged if the
average ability estimate of students in a score-point category was lower than the average
ability estimate of students in the next lower score-point category. For example, if
students who received three points on a constructed-response item score lower, on
average, on the total test than students who received only two points on the item, the item
will be flagged for review. The p-values for operational items can be found in Appendix A.
Most of the multi-point operational items had p-values following the expected mean total
score. Across all tested grades and subjects, less than 1% of operational items were
flagged. Flagged items were verified by AIR content experts and psychometricians
reported that all of them behaved as expected.
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4.2 DIFFERENTIAL ITEM FUNCTIONING ANALYSIS

The Standards for Educational and Psychological Testing (American Educational
Research Association, American Psychological Association, & National Council on
Measurement in Education, 1999, 2014) provides a guideline for when sample sizes
permitting subgroup differences in performance should be examined and appropriate
actions should be taken to ensure that differences in performance are not attributable to
construct-irrelevant factors.

Differential item functioning (DIF) analysis was conducted for all items to detect potential
item bias across major and special population groups, including gender and ethnicity. A
minimum sample of 200 responses (Zwick, 2012) per item in each subgroup was applied
for DIF analyses. Because of the limited number of students in some groups, DIF
analyses were performed for the following groups:

e Male/Female

e White/African-American

e White/Hispanic

e White/Asian

e White/Native American

e Text-to-Speech (TTS)/Not TTS

e Student with Special Education (SPED)/Not SPED

e Title 1/Not Title 1 (proxy for Free and Reduced Price Lunch)
e English Learners (ELs)/Not ELs

DIF refers to items that appear to function differently across identifiable groups, typically
across different demographic groups. Identifying DIF was important, because it provided
a statistical indicator that an item may contain cultural or other bias. DIF-flagged items
were further examined by content experts, who were asked to re-examine each flagged
item to decide whether the item should have been excluded from the pool due to bias.
Not all items that exhibit DIF are biased; characteristics of the education system may also
lead to DIF. For example, if schools in certain areas were less likely to offer rigorous
Mathematics classes, students at those schools might perform more poorly on
Mathematics items than would be expected, given their proficiency on other types of
items. In this example, it is not the item that exhibits bias, but the instruction. However,
DIF can indicate bias, so all items were evaluated for DIF.

A generalized Mantel-Haenszel (MH) procedure was applied to calculate DIF. The
generalizations include (1) adaptation to polytomous items and (2) improved variance
estimators to render the test statistics valid under complex sample designs. With this
procedure, each student’s raw score on the operational items on a given test is used as
the ability-matching variable. That score is divided into 10 intervals to compute the MH y?
DIF statistics for balancing the stability and sensitivity of the DIF scoring category
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selection. The analysis program computes the MHy? value, the conditional odds ratio,
and the MH-delta for dichotomous items; the GMHy? and the standardized mean
difference (SMD) are computed for polytomous items.

The MH chi-square statistic (Holland & Thayer, 1988) is calculated as

2 _ (IXk nr1x — Xk E(mgyg)| — 0.5)2

MH
X Y var(gqy)

)

where k ={1,2,...K} for the strata, nz;, iS the number of correct responses for the
reference group in stratum k, and 0.5 is a continuity correction. The expected value is
calculated as

n n

E(ngy) = —t1k Rtk
Nyyk

where n,q; is the total number of correct responses, ng, is the number of students in
the reference group, and n, . is the number of students, in stratum k, and the variance
is calculated as

NR+kNF+kNy1kN+0k
2
i (Mye — 1)

var(Npyx) =

)

where n., is the number of students in the focal group, n. is the number of students
with correct responses, and n, is the number of students with incorrect responses, in
stratum k.

The MH conditional odds ratio is calculated as

_ XkNR1kNFok/M++k

aMH - .
YkNRokMF1k/ T4 +k

The MH-delta (A, Holland & Thayer, 1988) is then defined as

The MH statistic generalizes the MH statistic to polytomous items (Somes, 1986) and is
defined as

' -1
GMHY? = <Z a-). E(a@) (Z var(ak)) (Z a-) E(ak)) .
k k k k k

where a; is a (T —1) x 1 vector of item response scores, corresponding to the T
response categories of a polytomous item (excluding one response). E(a;) and var(ay,),
a (T —1) x (T —1) variance matrix, are calculated analogously to the corresponding
elements in MHy?, in stratum k.

The SMD (Dorans & Schmitt, 1991) is defined as
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SMD = Z PrxkMpg — Z PrxkMpgk,
Kk Kk

where

Npik

Prx =
Npy+

is the proportion of the focal group students in stratum k,

1
Mpg = E A Nptk
Npyk -

is the mean item score for the focal group in stratum k, and

1
Mpg = E ANRek
NR+k -

is the mean item score for the reference group in stratum k.

Items were classified into three categories (A, B, or C) for DIF, ranging from no evidence
of DIF to severe DIF. DIF classification rules are illustrated in Table 14. Items were also
indicated as positive DIF (i.e., +A, +B, or +C), signifying that the item favored the focal
group (e.g., African-American, Hispanic, or female) or negative DIF (i.e., -A, —B, or —C),
signifying that the item favored the reference group (e.g., White or male). If the DIF
statistics fell into the “C” category for any group, the item showed significant DIF and was
reviewed for potential content bias or differential validity, whether the DIF statistic favored
the focal or the reference group. Content experts reviewed all items flagged based on DIF
statistics. They were encouraged to discuss these items and were asked to decide
whether each item should be excluded from the pool of potential items given its
performance.

Table 14: DIF Classification Rules

Dichotomous Items

Category Rule
C MHy- is significant, and |4, | >1.5.
B MHy. is significant, and 1 < |4|<1.5.
A MHye is not significant, or |4,|<1.

Polytomous Items

Category Rule
C MH - is significant, and |SMD|/ |SD| > .25.
B MH - is significant, and .17 < |SMD|/ |SD| < .25.
A MH 42 is not significant, or [SMD|/ |SD| < .17.
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In addition to the classical item summaries described in this section, IRT based statistics
were used during item review. These are described in Section 5.2.

4.3 CLASSICAL ANALYSES RESULTS

This section presents a summary of results from the classical item analysis for the 2019
ILEARN Spring operational items. The summaries here are aggregates; item-specific
details are found in Appendix A.

Table 15 through Error! Reference source not found. provide summaries of the p-
values by percentile and range by grade and subject for operational items. Note that the
“Total OP Items” column shows the number of operational items that were used in the
computation of the percentiles. The two-dimension scores for writing items are counted
as two items in ELA. Indiana students’ performance indicates the desired variability
across the scale in all grades and subjects. The variability informs us that the constructed

operational forms had a good discrimination for Indiana students.

Table 15: Operational Item p-Value Five-Point Summary and Range, ELA

Grade Total OP Min 5th . 25th . 50th . 75th . 95th . Max
Items Percentile | Percentile | Percentile | Percentile | Percentile
3 396 0.06 0.12 0.27 0.39 0.56 0.74 0.89
4 315 0.09 0.17 0.29 0.42 0.59 0.77 0.90
5 290 0.04 0.15 0.31 0.43 0.59 0.79 0.92
6 228 0.06 0.13 0.30 0.41 0.58 0.76 0.87
7 319 0.06 0.15 0.29 0.45 0.59 0.76 0.94
8 355 0.06 0.18 0.30 0.47 0.62 0.76 0.87

Table 16: Operational Item p-Value Five-Point Summary and Range, Mathematics

Grade Total OP Min 5th _ 25th _ 50th _ 75th _ 95th _ Max
ltems Percentile | Percentile | Percentile | Percentile | Percentile
3 493 0.02 0.29 0.46 0.56 0.65 0.75 0.91
4 526 0.08 0.28 0.42 0.50 0.56 0.70 0.95
5 433 0.03 0.22 0.37 0.46 0.56 0.69 0.89
6 609 0.03 0.26 0.42 0.49 0.56 0.68 0.96
7 574 0.02 0.15 0.28 0.41 0.52 0.66 0.87
8 414 0.02 0.11 0.29 0.40 0.49 0.65 0.87
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Table 17: Operational Item p-Value Five-Point Summary and Range, Science

Grade Total OP Min 5th ' 25th ' 50th ' 75th . 95th . Max
Items Percentile | Percentile | Percentile | Percentile | Percentile

4 58 0.24 0.29 0.43 0.54 0.64 0.75 0.92

6 80 0.05 0.14 0.44 0.58 0.66 0.83 0.85

Biology 104 0.05 0.16 0.37 0.49 0.62 0.78 0.92

Table 18: Operational Item p-Value Five-Point Summary and Range, Social Studies

Grade Total OP Min 5th 25th 50th 75th 95th Max
ltems Percentile | Percentile | Percentile | Percentile | Percentile
5 54 0.28 0.34 0.44 0.52 0.60 0.73 0.77
US. 53 0.09 0.10 0.20 0.32 0.42 0.60 0.70
Government ’ ’ ’ ’ ’ ’ ’

DIF summary tables based on Indiana students can be found in Appendix A. Across all
operational items and DIF comparison groups, less than 5% of ELA operational items,
less than 2% of Mathematics operational items, less than 5% of Science operational
items, and less than 6% of Social Studies operational items were flagged as C DIF.
Flagged items were reviewed by AIR content specialists and psychometricians to ensure
that they were free of bias. The review of the flagged items did not reveal any serious
issues with items.
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5. ITEM CALIBRATION

Item response theory (IRT; van der Linden & Hambleton, 1997) is used to calibrate all
items and derive scores for all ILEARN items and assessments. IRT is a general
framework that models test responses resulting from an interaction between students and
test items.

IRT encompasses many related measurement models that allow for varied assumptions
about the nature of the data. Simple unidimensional models are the most common models
used in K-12 operational testing programs. In some instances item dependencies exist
and more complex models are employed.

5.1 ITEM RESPONSE THEORY MODELS

ILEARN employed IRT models for item calibration and student ability estimation across
the subject area assessments. Each subject employed models consistent with the banks
and item types from which the items originated. Depending on the assessment and IRT
model, either maximum likelihood estimation (MLE) or marginal maximum likelihood
estimation (MMLE) was used. The various IRT models used are described first and then
the models used by each assessment are outlined.

Two-Parameter Logistic Model

In the case of the two-parameter logistic model (2PL), we have:

([ exp (1.7 * ai(ej - bi,l)) )
e (17 v a0~ b)) T
exp (1.7 * a;(6; — b;
pij(2i]6;, ai by, v bim,) = P " A ¢

)=1—Pij: if z; =0
J

(1 + exp (1.7 * ai(ﬁj — bi,l)
where b, ,is the difficulty parameter for item i, a; is the discrimination parameter for item i,
z;jis the observed item score for the person j.

Generalized Partial Credit Model

In the case of the generalized partial credit model (GPC or GPCM) for items with two or
more points, we have:

exp (T2, 1.7 * a;(6; — biy))

1+ 3™ exp (Zt_, 1.7 * a;(6; — bip))’ >0
pij(2i]6j, ai by, . bym,) = =1 k=1 Tt AT Tk :

1
, , ifz;=0
1+ 3% exp (Bjemy 1.7 * a;(6; — bix)) Y
where b; = (b;1, ..., b; ) for the ith item’s step parameters, m; is the maximum possible
score of this item, a; is the discrimination parameter for item i, z;; is the observed item

Annual Technical Report 26 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 1

score for the person j, k indexes step of the item i, and b; ;. is the k™ step parameter for
item i with m; + 1 total categories.

Rasch Model

In the case of the Rasch model for one point items we have:

exp(6j-b;1) . .
1+exp(9j—bi_1) = Dij» lf Zij = 1

pij(2j|6), byt -+ bim,) = 1 . :
1+exp(6j-b;1) 1=pi if zij =0

Rasch Testlet Model

In the case of the Rasch testlet model for one point items we have:

exp((9j+”g‘bi,1)) _ ) B
1+exp((9j+ug_bi,1)) = DPij if Zij; = 1
1 . )
:1_pij, leij 20}

pU(lelej, bi,l' bi,mi: ug) =

1+exp((9j+ug—bi,1))

where u, is the nuisance dimension parameter for cluster g.

5.1.1 ELA, Mathematics, and Social Studies

ELA and Mathematics adopted the Smarter IRT framework. For one point items the two-
parameter logistic model was used and for multi-point items the generalized partial credit
model was used.

5.1.2 Science

Science item banks were newly established. For Science items, the conditional
dependencies between the assertions of an item cluster were too strong to ignore.
Science adopted the Rasch Testlet Model for performance tasks (PTs). Stand-alone
Science items were analyzed with the Rasch model. More information about the
performance tasks can be found in Volume 2.

5.1.3 Social Studies

Social Studies item banks were newly established. Grade 5 adopted a process consistent
with the ELA and Mathematics, and only used the 2PL and GPC models. U.S.
Government returned low sample sizes, and in order to ensure reliable item parameter
estimates the Rasch model was used.

Annual Technical Report 27 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 1

5.2

IRT ANALYSES RESULTS

Table 18 displays the number of students in the operational calibrations. For ELA and
Mathematics, all Smarter items in the bank used their previously calibrated item
parameters, which are on a vertical scale. The Smarter items were anchored to their bank
values and remaining items were calibrated so they were placed on the Smarter IRT
vertical scale using Indiana data from the spring 2019 administration. While some items
in Science and Social Studies had item parameters, a new IRT scale was established
using Indiana data from the Spring 2019 administration.

Table 18: N Students Used in Operational Calibrations

ELA Mathematics Science Social Studies
Calibration Calibration Calibration Calibration
Grade N Count Grade N Count Grade N Count Grade N Count
3 72959 3 82316
4 83916 4 83398 83236
5 85810 5 85706 5 85469
6 75415 6 84953 84765
7 85810 7 83586
8 81975 8 81963
. u.S.
Biology 75745 Government 1217

5.2.1 IRT Summaries

The IRT statistical properties of the final operational test forms used for ILEARN are
summarized in Table 19 through Table 22.

Table 19: Operational Item Parameter Five-Point Summary and Range, ELA

Grade Parameter Min 5th . 25th . 50th . 75th . 95th . Max
Percentile | Percentile | Percentile | Percentile | Percentile

a 0.18 0.33 0.44 0.59 0.74 0.98 1.39

3 b -2.92 -2.09 -1.17 -0.34 0.41 1.63 4.12

a 0.05 0.27 0.45 0.60 0.75 0.95 1.25

N b -2.46 -1.73 -0.94 -0.07 0.80 1.82 6.23

a 0.13 0.27 0.43 0.57 0.70 0.95 1.25

> b -2.28 -1.56 -0.61 0.36 1.31 2.56 5.19

a 0.19 0.26 0.39 0.57 0.72 1.02 1.35

° b -1.45 -1.06 0.00 0.97 1.64 2.87 4.27

7 a 0.01 0.26 0.44 0.56 0.68 0.86 1.17
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. 5th 25th 50th 75th 95th
Grade Parameter Min Percentile | Percentile | Percentile | Percentile | Percentile Max
b -2.02 -0.99 0.16 1.09 1.87 3.30 5.88
8 a 0.03 0.25 0.41 0.53 0.69 0.88 1.12
-3.01 -0.64 0.14 1.20 2.09 3.56 5.60

Table 20: Operational Item Parameter Five-Point Summary and Range, Mathematics

Grade Parameter Min 5th ) 25th . =0th . 75th . 95th . Max
Percentile | Percentile | Percentile | Percentile | Percentile

a 0.22 0.39 0.64 0.88 1.10 1.31 1.52

3 b -4.34 -2.77 -1.84 -1.25 -0.40 0.85 2.87
a 0.18 0.36 0.64 0.82 1.05 1.36 1.80

! b -3.26 -1.93 -0.96 -0.24 0.40 1.34 4.11
a 0.18 0.34 0.58 0.75 0.94 1.21 1.47

> b -2.53 -1.07 -0.20 0.36 1.05 2.17 6.20
a 0.13 0.29 0.53 0.70 0.87 1.11 1.40

° b -3.93 -1.61 -0.17 0.80 1.58 2.68 9.16
a 0.05 0.25 0.49 0.76 0.94 1.17 1.49

! b -2.02 -0.50 0.91 1.58 241 3.54 7.80
a 0.14 0.22 0.39 0.55 0.73 1.00 1.20

; b -1.87 -0.95 0.52 2.00 3.07 5.09 9.02

Table 21: Operational Item Parameter Five-Point Summary and Range, Science

Grade Parameter Min 5th . 25th . 50th . 75th . 95th . Max
Percentile | Percentile | Percentile | Percentile | Percentile

4 b -2.71 -1.57 -0.67 -0.20 0.27 0.95 1.35

6 b -2.21 -2.03 -1.13 -0.43 0.33 2.60 341

Biology b -2.86 -1.36 -0.56 0.25 0.97 2.05 3.51

Table 22: Operational Item Parameter Five-Point Summary and Range, Social Studies

Grade Parameter Min 5th . 25th . 50th . 75th . 95th . Max
Percentile | Percentile | Percentile | Percentile | Percentile
a 0.19 0.21 0.42 0.57 0.69 0.98 1.19
> b -1.35 -1.05 -0.52 -0.12 0.30 1.65 1.95
U.S. Government b -2.01 -1.53 -0.62 -0.11 0.64 1.55 1.65
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5.2.2 2019 ILEARN Test Characteristic Curves

Another way to view the technical properties of ILEARN test forms is via the test
characteristic curves (TCCs). These plots are displayed in Appendix C.
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6. SCORING AND REPORTING

6.1 MAXIMUM LIKELIHOOD ESTIMATION

Ability estimates were generated using pattern scoring, a method that scores students
depending on how they answer individual items. Scoring details are provided below.

6.1.1 Likelihood Function

The likelihood function for generating the maximum likelihood estimates (MLES) is based
on a mixture of item models and can therefore be expressed as

L(6) = L(8)*"*L(6)°F,
where

NapL

L(H)ZPL — 1_[ PiziQil_Zi
i=1

Ncr z;
L) = 1_[ expY,;.,Da;(6 —by)
1+ Y2 exp X, Da;(6 — by)

i=1
_ 1
" 1+exp[-Da;(6 —b)]

pi

g =1-p;

and where q; is the slope of the item response curve (i.e., the discrimination parameter),
b; is the location parameter, z; is the observed response to the item, i indexes item, h
indexes step of the item, m; is the maximum possible score point, b;; is the ith step for
item i with m total categories, and D = 1.7.

A student’s theta (i.e., MLE) is defined as arg max log(L(H)) given the set of items
0

administered to the student.

6.1.2 Derivatives

Finding the maximum of the likelihood requires an iterative method, such as Newton-
Raphson iterations. The estimated MLE is found via the following maximization routine:
alnL(Ht)/azlnL(Ht)
00, 020, '

Orr1 = 0;

where

dInL(6) _ dInL(6)*"* N dlnL(6)CR
0 20 90
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92InL(6) _ 9%InL(0)*"* N 92InL(@)CR
920 920 920

Nzpy,

alnL(H)ZPL Z pa pl)(pl)

Nzpy,
9%InL(6)*"* _ Z D2 zplql 1A
B p?
Ncr . .
olnL(6)* _ S Da-(z- _ Thdy hexp(3)-, Dai(6 — by)) )
U1+ Yol exp(Ti,Da;(6 — by))

Ncr

M — 2,2 < hexp(z —1Da;(6 — bll)) >
0% ; b ( 1+ Zh=1 exp(Xl,Da;(6 — by))

_ Xni h?exp(Bit, Da;(6 — by))
1+ Z;anll exp(2?=1Dai(9 - bil)) '
and where 6, denotes the estimated 6 at iteration t. Ncr is the number of items that are

scored using the Generalized Partial Credit Model (GPCM) and Nzp. is the number of
items scored using two-parameter logistic (2PL) model.

6.1.3 Standard Errors of Estimates

When the MLE or MMLE is available and within the LOT and HOT, the standard error
(SE) is estimated based on the test information function and is estimated by

1

SE(6)) =

where

I .
1(6)) = Z D2 Zﬁirl;ExP(chlﬂDai(@j — bix))
1+ lell Exp(Zkzl Dal(9] - bik))

_( Y LExp(Yiey Da;(6; — by)) )2

1+ 211111 Exp(zgc:l Dal(HJ - bik))

where m; is the maximum possible score point (starting from 0) for the ith item, D is the
scale factor, 1.7.
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6.1.4 Extreme Case Handling

When students answer all items correctly or all items incorrectly, the likelihood function is
unbounded and an MLE or MMLE cannot be generated. For all incorrect tests, score by
adding 0.5 to an item score with smallest a-parameter among the administered
operational items for a test. For all correct tests, score by subtracting 0.5 from an item
score with smallest a-parameter among the administered operational items for a student.
Adding 0.5 to an incorrect item score with smallest a-parameter adds less benefit than
selecting any other items, e.g., selecting the hardest item. Subtracting 0.5 from a correct
item score with smallest a-parameter penalizes less than selecting any other items, e.g.,
selecting the easiest item.

Extreme unreliable student ability estimates are truncated to the lowest observable scores
(LOT/LOSS) or the highest observable scores (HOT/HOSS). Note that LOT = lowest
observable theta score, LOSS = lowest observable scale score, HOT = highest
observable theta score, and HOSS = highest observable scale score. Estimated theta
values lower than the LOT or higher than the HOT will be truncated to the LOT and HOT
values, and will be assigned the LOSS and HOSS associated with the LOT and HOT.

Table 23 through Table 26 give the LOT/LOSS and HOT/HOSS for the ILEARN
assessments.

Table 23: ELA Theta and Scaled-Score Limits for Extreme Ability Estimates

Grade Lowest of Theta (LOT) | Highest of Theta (HOT) Lowest $§;§;e Score Highest(afosscg)le Score
3 -5.8667 3.4667 5060 5760
4 -5.4667 4.1333 5090 5810
5 -5.2000 4.6667 5110 5850
6 -4.9333 4.9333 5130 5870
7 -4.9333 5.2000 5130 5890
8 -4.6667 5.6000 5150 5920

Table 24: Mathematics Theta and Scaled-Score Limits for Extreme Ability Estimates

Grade Lowest of Theta (LOT) | Highest of Theta (HOT) Lowest (olj‘sscge Score Highest(afossc;\)le Score
3 -5.6000 3.0667 6080 6730
4 -5.3333 4.0000 6100 6800
5 -5.2000 4.6667 6110 6850
6 -5.2000 4.9333 6110 6870
7 -5.0667 5.6000 6120 6920
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Grade

Lowest of Theta (LOT)

Highest of Theta (HOT)

Lowest of Scale Score
(LOSS)

Highest of Scale Score
(HOSS)

-5.0667

6.0000

6120

6950

Table 25: Science Theta and Scaled-Score Limits for Extreme Ability Estimates

Grade Lowest of Theta (LOT) | Highest of Theta (HOT) Lowest (olj‘osscge Score Highest(gfosscge Score
4 -3 3 7350 7650
6 -3 3 7350 7650

Biology -3 3 7350 7650

Table 26: Social Studies Theta and Scaled-Score Limits for Extreme Ability Estimates

. Lowest of Scale Score | Highest of Scale Score
Grade Lowest of Theta (LOT) | Highest of Theta (HOT) (LOSS) (HOSS)
5 -3 3 8350 8650
U.S. Government -3 3 8350 8650

6.1.5 Standard Errors of LOT/HOT Scores

For standard error of LOT/HOT scores, theta in the formula in Section 6.1.3 is replaced
with the LOT/HOT values. The upper bound of the SE was set to 2.5 for all grades and
subjects.

6.2 TRANSFORMING THETA SCORES TO REPORTING SCALE SCORES

For 2018-2019, scale scores were reported for each student who took the ILEARN
assessments. The scale scores were based on the operational items presented to the
student and did not include any field-test or MetaMetrics linking items. The scale score is
a linear transformation of the IRT ability estimate, 6:

SS=ax0 +b,

where a is the slope and b is the intercept. Table 27 lists the scaling constants a and b
for the ILEARN assessments.

ELA and Mathematics were reported on a vertical scale. The IRT vertical scale was
established by Smarter and formed by linking across grades using common items in
adjacent grades. Grade 6 was used as the baseline and each grade was successively
linked onto the scale. More details about the vertical scaling methods can be found in
Chapter 9 of the 2013-2014 Technical Report (Smarter Balanced, 2016). The slope and
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intercept used to transform the IRT ability estimate to a scale score are unique to Indiana
and the ILEARN assessments.

Each Science and Social Studies assessment was reported on a separate within-test
scale.

The summary of ILEARN scale scores for each test is provided in Appendix D, and the
summary of scale scores for each reporting category is provided in Appendix E.

Table 27: Scaling Constants on the Reporting Metric

Subject Grade Slope (a) Intercept (b)
ELA 3-8 75 5500
Mathematics 3-8 75 6500
Science 4, 6, Biology 50 7500
Social Studies | 5, U.S. Government 50 8500

6.3 OVERALL PERFORMANCE CLASSIFICATION

Each student was assigned an overall performance category in accordance with his or
her overall scale score. Table 28 through Table 32 provide the scale score range for
performance standards for ILEARN. The lower bound of the Level 3, At Proficiency, marks
the minimum cut score for proficiency.

Table 28: Proficiency Levels for ELA

Level 1 Level 2 Level 3 Level 4
Grade Below Approaching L Above
- o At Proficiency -
Proficiency Proficiency Proficiency
3 5060-5415 5416-5459 5460-5514 5515-5760
4 5090-5443 5444-5492 5493-5546 5547-5810
5 5110-5471 5472-5523 5524-5594 5595-5850
6 5130-5491 5492-5543 5544-5603 5604-5870
7 5130-5506 5507-5567 5568-5628 5629-5890
8 5150-5510 5511-5576 5577-5637 5638-5920
Table 29: Proficiency Levels for Mathematics
Level 1 Level 2 Level 3 Level 4
Grade Below Approaching L Above
- o At Proficiency o
Proficiency Proficiency Proficiency
3 6080-6381 6382-6424 6425-6487 6488-6730
4 61006428 64296473 6474—-6540 6541-6800
5 6110-6452 6453-6509 6510-6565 6566—6850
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Level 1 Level 2 Level 3 Level 4
Grade Below Approaching L Above
. . At Proficiency -
Proficiency Proficiency Proficiency
6 6110-6487 6488-6544 6545-6604 6605-6870
7 6120-6492 6493-6561 6562-6624 6625-6920
8 6120-6508 6509-6589 6590-6650 6651-6950
Table 30: Proficiency Levels for Science
Level 1 Level 2 Level 3 Level 4
Grade Below Approaching e Above
- o At Proficiency -
Proficiency Proficiency Proficiency
4 7350-7481 7482-7505 7506-7534 7535-7650
6 7350-7465 7466-7503 7504-7544 7545-7650
Biology 7350-7477 7478-7508 7509-7546 7547-7650

Table 31: Proficiency Levels for Social Studies Grade 5

Level 1 Level 2 Level 3 Level 4

Grade Below Approaching A Above
Proficiency Proficiency At Proficiency Proficiency
5 8350-8476 8477-8501 8502—-8542 8543-8650

Table 32: Proficiency Levels for Social Studies U.S. Government

Grade Level 1 Level 2
Below Proficiency At Proficiency
U.S. Government 8350-8496 8497-8650

6.4 REPORTING CATEGORY SCORES

6.4.1 MLE/MMLE Scoring

Reporting category theta scores were calculated using either MLE or MMLE, depending
on the assessment, based on the items contained in a particular reporting category. The
same rules for scoring all correct and all incorrect cases were applied to reporting
category scores.

6.4.2 Strengths and Weaknesses

For reporting categories, relative strengths and weaknesses were reported for each
student at the reporting category level. The difference between the proficiency cut score
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and the reporting category score plus or minus 1.5 times standard error of the reporting
category was used to determine the relative strengths and weaknesses.

The specific rules for mastery are as follows:

e Below (Code = 1): if round(SSy. + 1.5 * SE(SS,.),0) < SS,;

e At/Near (Code = 2): if round(SS,. + 1.5 * SE(SS,.),0) = SS, and round(SS,. —
1.5 SE(SS,.),0) < SS,, a strength or weakness is indeterminable; and

e Above (Code = 3): if round(SS,. — 1.5 * SE(5S,.),0) = SS,,

where SS,.. is the student’s scale score on a reporting category; SS, is the proficiency

scale score cut (Level 3 cut); and SE(SS,.) is the standard error of the student’s scale
score on the reporting category.

6.4.3 Standard Level Aggregate Scores

Standard level information was reported relative to the proficiency standard for tests that
were adaptively administered. In Spring 2019 standard level information was reported for
the ELA and Mathematics assessments.

Start by defining p;; = p(z;; = 1), representing the probability that student j responds
correctly to item i (z;; represents the jt" student’s score on the it" item). For items with

one score point we use the 2PL IRT model to calculate the expected score on item i for
student j with 0, e 3 cur @S:

exp(1.7 * ai(HLevel 3cut bi))
1+ exp(1.7 * ai(HLevel3 cut — bi))
For items with two or more score points, using the generalized partial credit model, the

expected score for student j with Level 3 cut on an item i with a maximum possible score
of m; was calculated as:

E(z;) =

m;
E(Z~ ) — Z leXp(Zizl 1.7 « ai(HLevel 3cut — bi,k))
! 1+ Z;r;il exp(zgczl 1.7 * ai(gLevel 3cut — bi,k))

=1

For each item i, the residual between observed and expected score for each student was
defined as:

8ij = zij — E(z).

Residuals are summed for items within a standard. The sum of residuals was divided by
the total number of points possible for items within the standard, S:

_ Dier 8

Sis = :
J Yierm;
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For an aggregate unit, a standard score was computed by averaging individual student
standard scores for the standard, across students of different abilities receiving different
items measuring the same standard at different levels of difficulty,

3 1

559 = EZng 5]‘5,

and

) = oy 0 )

jeg

where n, is the number of students who responded to any of the items that belong to the

standard S for an aggregate unit g. If a student did not see any items on a particular
standard, the student was NOT included in the n,; count for the aggregate.

A statistically significant difference from zero in these aggregates was evidence that a
class, teacher, school, or corporation was more effective (if 5r,is positive) or less effective
(negative STg) in teaching a given standard.

The statistic STg was not directly reported; instead, the aggregate was reported to show

if a group of students performed better, worse, or as expected on this standard. In some
cases, insufficient information was available and that was indicated as well.

For standard level strengths/weaknesses, the following were reported:

o If Ssg > +1.5 % se(Ssg), then performance is above the Proficiency Standard.
o Ifds, < —1.5x se(8s,), then performance is below the Proficiency Standard.
e Otherwise, performance is near the Proficiency Standard.

o Ifse(ds,)> 0.2, data are insufficient.

6.5 LEXILE AND QUANTILE SCORES

ILEARN reports Lexile and Quantile measures with ELA and Mathematics test scores.
MetaMetrics provided conversion tables between ELA scale scores and Lexile measures
and between Mathematics scale scores and Quantile measures for each grade and
subject. A linking study for ELA and Mathematics took place at the end of July 2019 to
determine final conversions.
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7. QUALITY CONTROL PROCEDURES

AIR’s quality assurance procedures are built on two key principles: automation and
replication. Certain procedures can be automated, which removes the potential for human
error. Scoring procedures that cannot be reasonably automated are replicated by two
independent analysts at AIR.

7.1 SCORING QUALITY CHECK

All student test scores were produced using AIR’s scoring engine. Prior to releasing any
scores, a second score verification system was used to verify that all test scores match
with 100% agreement in all tested grades. This second system is independently
constructed and maintained from the main scoring engine and separately estimates
marginal maximum likelihood estimations using the procedures described within this
report.

Additionally, the Assessment Systems Corporation provided replication of the
psychometric scoring process for ILEARN. Scores were approved and published by the
IDOE only when all three independent systems matched.

Despite the implementation of the established quality control processes, a small number
of data issues resulted that were not immediately identified. Those issues were
subsequently resolved, and the quality control processes have been updated for 2020.

Annual Technical Report 39 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 1

8. REFERENCES

American Educational Research Association, American Psychological Association, &
National Council on Measurement in Education. (1999). Standards for Educational
and Psychological Testing. Washington, DC: Author.

American Educational Research Association, American Psychological Association, &
National Council on Measurement in Education. (2014). Standards for Educational
and Psychological Testing. Washington DC: American Psychological Association.

Bock R.D., Zimowski M.F. (1997) Multiple Group IRT. In: van der Linden W.J.,
Hambleton R.K. (eds) Handbook of Modern Item Response Theory. Springer,
New York, NY

Cai, L., Thissen, D., & du Toit, S. H. C. (2011). IRTPRO for Windows [Computer software].
Lincolnwood, IL: Scientific Software International.

Dorans, N. J., & Schmitt, A. P. (1991). Constructed response and differential item
functioning: A pragmatic approach (ETS Research Report No. 91-47). Princeton,
NJ: Educational Testing Service.

Holland, P. W., & Thayer, D. T. (1988). Differential item performance and the Mantel-
Haenszel procedure. In H. Wainer & H. |. Braun (Eds.), Test validity (pp. 129-145).
Hillsdale, NJ: Lawrence Erlbaum.

Koretz, D., & Hamilton, L. S. (2006). Testing for accountability in K-12. In R. L. Brennan
(Ed.), Educational measurement (4th ed., pp. 531-578). Westport, CT: American
Council on Education/Praeger.

Lord, F.M., & Novick, M.R. (1968). Statistical theories of mental test scores. Reading, MA:
Addison-Wesley.

Muraki, E. (1992). A generalized partial credit model: Applications of an EM algorithm.
Applied Psychological Measurement, 16(2), 159-176.

Somes, G. W. (1986). The generalized Mantel Haenszel statistic. The American
Statistician, 40:106-108.

Stocking, M. L. & Lord, F. M. (1983). Developing a common metric in item response
theory. Applied Psychological Measurement, 7, 201-210.

van der Linden, W. J. & Hambleton, R. K. (Eds.) (1997) Handbook of modern item
response theory. New York: Springer-Verlag.

Zwick, R. (2012). A Review of ETS Differential Item Functioning Assessment Procedures:
Flagging Rules, Minimum Sample Size Requirements, and Criterion Refinement
(ETS Research Report No. 12—-08). Princeton, NJ: Educational Testing Service.

Annual Technical Report 40 Indiana Department of Education



Assessing
Student Readiness

Indiana’s Learning Evaluation
and Readiness Network

2018-2019

Volume 2
Test Development




ILEARN 2018-2019 Technical Report: Volume 2

ACKNOWLEDGMENTS

This technical report was produced on behalf of the Indiana Department of Education
(IDOE). Requests for additional information concerning this technical report or the
associated appendices should be directed to IDOE at INassessments@doe.in.gov.

Major contributors to this technical report include the following staff from American
Institutes for Research (AIR): Stephan Ahadi, Elizabeth Ayers-Wright, Kevin Clayton,
Christopher Johnston, and Gabriel Martinez. Major contributors from IDOE include the
Assessment Director, Assistant Assessment Director, and Program Leads.

Test Development i Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 2

TABLE OF CONTENTS

1. INTRODUGCTION 111ttt ettt ettt e et e e e e et e e e e e et e e e et e et e et e et e e e e e e e eenaes 1
1.1 Claim SITUCHUIE ooveeeiiei e e e ettt e e e e e e e e e e et e e e e e e e e e eeaaanreeaeaeeeeennes 2
1.2 Underlying Principles Guiding Development ...............ceiiiiiieeiiiieeiiiciiie e 3
1.3 Organization Of thiS VOIUME ........cooiiiiiiiee e 4

2. ILEARN ITEM BANK SUMMARY ...utiiiiiiiiiiiie et ei et eie e eaeeaeeaneeannees 5
2.1 HEM BANKS ... 5
2.2 1tem ACCEPIANCE MEETINGS ... ..uuuuuiiiiiiiiiiiiiiiiiiiieiit bbb nneneenee 7
2.3 Spring 2019 Item Bank COMPOSIION .........uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieneieeeiieeees 7

3. ITEM DEVELOPMENT PROCESS THAT SUPPORTS VALIDITY OF CLAIMS .... 10
G T R O 1YY 1 10
3.2 Passage and Item SpecCifiCatioNS ..........coooeeeeeieiieeeeee 11

3.21 Passage SPeCIfiCatiONS ...........uuuuuuiiuiiiiiiiiiiiiiiiiiiii e 12
3.2.2 [tem SPECIfICAtIONS ......uii i e 13
3.3 Selection and Training of Item WIEIS .......coooeeieieeiieee 16
3.4 INEINAI REVIEW ... e e et e e e s 16
3.4.1 Preliminary REVIEW .............uu it 17
3.4.2 CONENt REVIEW L......occiiiiieiie e e e 18
3.4.3 EQIt REVIEW L ...ooeeiei e 18
3.44 Senior CoNtENt REVIEW ........uvuiiiiii i 18
3.5 Review by State Personnel and Stakeholder Committees.............ccccvvvvvvnnnnnn. 19
3.5.1 State (CHent) REVIEW ..........vuuiiiii e 19
3.5.2 Content/Fairness Committee REVIEW........cccceeeeiiiiiiiiiiiii e, 19
3.53 Markup for Translation and Accessibility Features..............cccccvvvvennnee 20
354 Indiana Educator Review of Licensed Item Banks...................ccceeeee. 20
3.6 FHeld TeSHING. ..o 20
3.7 POSt-FIEld-TESt REVIEW .....uuiiiiiiiieieeee et 20
3.7.1 Key VErfiCatiON ........vvuiiiiie e e e e eeanns 21
3.7.2 RUDBFIC ValidatioN ..........oiiiii e 21
3.7.3 RaNGEfiNAING ... e 22
3.74 Data REVIEW......uiiiceiiiiie et e e e e e et e e e e e eeens 22

4., ILEARN BLUEPRINTS AND STATE ASSESSMENT TEST CONSTRUCTION...24

o R =TS = (U= €O 24
4.1.1 Blueprint Construction Meeting .........ccouviieiiiiiii e 24
4.1.2 ILEARN Test SPeCIfiCatiONS ..........uuuuuriiiiiiiiiiiiiiiiiiiiiiiiiiiiiieibeeeeeiaeaees 27
4.1.3 N = (0T o] ] ] €PN 30
4.1.4 MathematiCS BIUEPIINTS .........uuuiiiiiiiiiiiiiiiiiiiiiii e 31
4.1.5 SCIENCE BIUEPIINTS ..o 31
4.1.6 Social Studies BIUEPIINTS ......ooooviiiiiiiiee 31

4.2 TeSt FOrm CONSITUCTION . ......ciiiii it e e e e e e e e e aa e aeees 32

4.3 TeSt FOrm ASSEMDIY ...coouuiiii e e 33

Test Development ii Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 2

4.4 Roles and ResponSIDIlItIES ...........uueiiiiiii e 34
44.1 Role of the AIR Content Team .......coovviiiiiiiiiiiiie e 34
4.4.2 Role of the AIR Technical Team ........coivvviiiiiiieeceeee e 34
4.4.3 ROIE OF IDOE ... .. e e e eeenes 34
4.5 Target GUIAEINES.........uiiii e e e 35
4.6 Accommodated FOrm CONSIUCLION..........ccvviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee e 35
4.6.1  Test CharacteriStiC CUIMNVE.........uuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiinieraeeeeeeeeeeaaeeaae 36
4.6.2 Test Characteristic Curve DIfference ..........cccvvvviiiiiieieieiceeeee 37
4.6.3 Conditional Standard Error of Measurement Curve .........cccccccevvveeeenn. 38
5. PERFORMANCE LEVEL DESCRIPTORS ...ttt e e e e aeaeaen 40
5.1.1 0] 0V = I I 40
5.1.2  June 2018 Range PLD WOrKShOP.........uuuiiiiiieiieeieeicie e, 41
6. REFERENCES ... ctiiitett ettt et e et e e e e e e e e e e e eanas 45
LIST OF TABLES
Table 1: Sources of Items for the ILEARN 2018—-2019 ASSESSMENtS ......ccceevvveeeeeeeeeennn. 1
BIE= Lo [ I N O - | 2
Table 3: MathematiCs CategOrieS.......ccoeeeeeeeeeeeee e 2
Table 4: 1tem CouNtS DY SOUICE ......ccooiiieeeeeeeee e 5
Table 5: Performance Task Counts DY SOUICE..........cooovieeiiei i 6
Table 6: ELA Item Types and DEeSCIPLONS ......ccooveeeieieeeeeeeeeeeeeeee e 7
Table 7: Mathematics Item Types and DeSCriptioNS.........ccoovveieeiieeeeeeeeeeeeeeeeeee e 7
Table 8: Science Iltem Types and DeSCIPLIONS ........cooovieeiiieieeeeeeeeeeeee e 8
Table 9: Social Studies Item Types and DeSCIPLONS ........cccevvviviiiiiiiiiiee e 9
Table 10: Summary of How Each Step of Development Supports the Validity of Claims
...................................................................................................................................... 10
Table 11: ILEARN Item SPecCifiCatiONsS ........ccoeeieiiiiiiiiicie e 11
Table 12: Sample ELA Item Specification for Grade 4 ............ooovviieiiiiieiiiiiccee e, 14
Table 13: Number of Hand-scored Items by FOrm ..., 27
Table 14: Number of Embedded Field-Test Items by Form..........ccccoooeeiiiiiiiiiiiiieneeee, 28
Table 15: Blueprint Percentage of Test Items Assessing Each Reporting Category in
e PP 28
Table 16: Blueprint Percentage of Test Items Assessing Each Reporting Category in
MATNEMALICS ... ettt e e e e e e e e e tab e e e e e eeeanes 29
Table 17: Blueprint Percentage of Test Items Assessing Each Reporting Category in
Yo 1= g o =S PPTTR 29
Table 18: Blueprint Percentage of Test Items Assessing Each Reporting Category in
Yo Lo = LS L0 o 1S 30
Table 19: Statistical Test Summary Comparison for Grade 5 Social Studies Online and
=T 01T A 0] 0 1T 36

Test Development iii Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 2

LIST OF FIGURES

Figure 1: Features of the REVISE Software...........cccoooiiiiiiiiiiiiiiieeceeeeeies e 22
Figure 2: TCC Comparisons of Grade 5 Social Studies Online and Paper Forms ........ 37
Figure 3: TCC Differences of Grade 4 Science Online and Accommodated Forms...... 38
Figure 4: CSEM Comparisons of Grade 4 Science Online and Accommodated Forms 39
Figure 5: PLD DeVvelopment PrOCESS ........ccuviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee ettt 41

L1ST OF APPENDICES

Appendix A: English/Language Arts Blueprints
Appendix B: Mathematics Blueprints

Appendix C: Science Blueprints

Appendix D: Social Studies Blueprints

Appendix E: Example Item Types

Appendix F: Item Review Checklist

Appendix G: Item Writer Training Materials
Appendix H: Content Committee Participant Details
Appendix |: Fairness Committee Participant Details
Appendix J: Sample Data Review Training Materials
Appendix K: Data Review Committee Participant Details
Appendix L: Item Acceptance Review Meeting Plan
Appendix M: ILEARN Passage Specifications

Test Development iv Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 2

1. INTRODUCTION

ILEARN assessments were designed to align with the Indiana Academic Standards (IAS)
and encompass a variety of item types from several sources.

The IAS were approved by the Indiana State Board of Education in April 2014 for
English/Language Arts (ELA) and Mathematics, and in March 2015 for Social Studies.
The IAS for Science were originally revised in 2010 but were updated in 2016 to reflect
changes in Science content. The IAS are intended to implement more rigorous standards
that promote college-and-career readiness, with the goal of challenging and motivating
Indiana’s students to acquire stronger critical thinking, problem solving, and
communications skills.

Table 1 denotes the sources of the items used in Spring 2019, including licensed item
banks (Smarter Balanced Assessment Consortium [Smarter], Independent College and
Career Ready [ICCR], and Hawaii End-of-Course [EOC]), legacy Indiana Statewide
Testing for Educational Progress-Plus (ISTEP+) items, and custom Indiana development.
Each item source is outlined in more detail in Section 2.

The Smarter and ICCR ELA, Mathematics, and Science item banks were developed to
measure career- and college-readiness standards as embodied in the Common Core
State Standards (CCSS). The item banks are designed to measure the full breadth and
depth of the standards and cover a range of difficulty that matches the distribution of
student performance in each grade and subject. The item banks are designed primarily
for accountability assessments. However, not all CCSS map directly to the IAS, so items
from other sources (e.g., legacy ISTEP+ and custom development) were needed to fill
those gaps.

Table 1: Sources of Items for the ILEARN 2018-2019 Assessments

Subject and
Grade(s)

ELA 3-8 Smarter Yes Yes ICCR items were used to
augment the pool where the
Smarter item pool could not
provide items or provided
items only to a limited
extent. ISTEP+ items were
used only when required to
ensure blueprint was met.

Legacy Custom

ISTEP+ Items Development Notes

Licensed Bank(s)

ICCR

Mathematics 3-8 Smarter Yes Yes ICCR items were used to
augment the pool where the
Smarter item pool could not
provide items or provided
items to a limited extent
only. ISTEP+ items were
used only when required to
ensure blueprint was met.

ICCR

Science 4 and 6 ICCR Yes Yes Very few ICCR items were
used operationally in 2018—
2019, but additional newly
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Subject and . Legacy Custom
Grade(s) Licensed Bank(s) ISTEP+ Iltems Development Notes

developed ICCR items were
field tested.

Science Biology Hawaii EOC Yes Yes Very few ICCR items were
used operationally in 2018—

ICCR 2019, but additional newly

developed ICCR items were
field tested.

Social Studies 5 No Yes Yes

U.S. Government No No Yes

1.1 CLAIM STRUCTURE

The ILEARN assessments are designed to measure career- and college-readiness and
support assessments that claim that students in grades 3—8 demonstrate progress toward
college- and career-readiness in ELA, Mathematics, Science, and Social Studies.

Within ELA, the items are designed to support the following claims about proficient
students, shown in Table 2.

Table 2: ELA Claims

ELA Claims

Students can read closely and analytically to comprehend a range of increasingly complex literary and
informational texts

Students can write well-structured, focused texts for a variety of purposes, analytically integrating information from
multiple sources

Students know and can apply the rules of standard, written English

In Mathematics, assessments support claims such as the following: Proficient students in
grade 7 can use procedures involving rational numbers to solve problems, model real-
world phenomena, and reason mathematically. The specific claims vary by grade level
and are summarized for Mathematics in Table 3.

Table 3: Mathematics Categories

Grade Reporting Categories
Algebraic
Grade 3 Thinking and Computation Geometry and Number Sense Process
; Measurement Standards
Data Analysis
Algebraic
Grade 4 Thinking and Computation Geometry and Number Sense Process
; Measurement Standards
Data Analysis
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Grade Reporting Categories
Geometry and
Algebraic . Measurement, Process
Grade 5 Thinking Computation Data Analysis. Number Sense Standards
and Statistics
Geometry and
Algebra and . Measurement, Process
Grade 6 Functions Computation Data Analysis, Number Sense Standards
and Statistics
Algebra and Datg Analy5|s, Geometry and Number Sense Process
Grade 7 - Statistics, and .
Functions - Measurement and Computation Standards
Probability
Algebra and Datq AnaIyS|s, Geometry and Number Sense Process
Grade 8 - Statistics, and >
Functions Probability Measurement and Computation Standards

1.2 UNDERLYING PRINCIPLES GUIDING DEVELOPMENT

The Smarter and ICCR item banks were established using a highly structured, evidence-
centered design. The process for their development, as well as the custom development
and legacy ISTEP+, began with detailed item specifications. The specifications,
discussed in a later section, described the interaction types that could be used, provided
guidelines for targeting the appropriate cognitive engagement, offered suggestions for
controlling item difficulty, and offered sample items.

Items were written with the goal that virtually every item would be accessible to all
students, either by itself or in conjunction with accessibility tools, such as text-to-speech,
translations, or assistive technologies. This goal is supported by the delivery of the items
on AIR’s test delivery platform, which has received an internationally recognized
accessibility standard known as Web Content Accessibility Guidelines (WCAG) 2.0 AA
certification and offers a wide array of accessibility tools and is compatible with most
assistive technologies.

Item development efforts support the goal of high-quality items through rigorous
development processes managed and tracked by a content development platform that
ensures that every item flows through the correct sequence of reviews and captures every
comment and change to the item.

IDOE sought to ensure that the items were measuring the standards in a fair and
meaningful way by engaging educators and other stakeholders at each step of the
process. Educators evaluated the alignment of items to the standards and offered
guidance and suggestions for improvement. They participated in the review of items for
fairness and sensitivity. Following the field testing of items, educators engaged in rubric
validation, a process that refines rule-based rubrics upon review of student responses, as
well as data review.
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For the licensed Smarter and ICCR items, in coordinating among states, educators in
multiple states frequently reviewed the same items using the same criteria. In general,
one state was assigned rights to modify the items, and other states were offered the
modified items on an accept-reject basis.

Combined, these principles and the processes that support them have led to an item bank
that measures the IAS with fidelity and does so in a way that minimizes construct-
irrelevant variance and barriers to access. The details of these processes follow.

1.3 ORGANIZATION OF THIS VOLUME

This volume is organized in three sections:

e An overview of the item pool, the types of assessments the pool is designed to
support, and methods for refreshing the pool,

e An overview of the item development process that supports the validity of the
claims that ILEARN assessments are designed to support; and

e A description of test construction for the ILEARN assessments for ELA,
Mathematics, Science, and Social Studies, including the blueprint design and test
construction.
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2. ILEARN ITEM BANK SUMMARY

The ILEARN item bank is quite robust, containing licensed items which have been
constructed explicitly to support multiple statewide assessment programs. As
described above, all items used on ILEARN assessments are aligned to the IAS. The
ILEARN item banks supported an adaptive assessment in Spring 2019 for ELA and
Mathematics, a fixed-form assessment in all three grades of Science, and a fixed-
form assessment in Social Studies grade 5 and U.S. Government. Summaries of
current item inventories are provided in this section.

2.1 ITEM BANKS

Table 4 provides the count of items, by source, used on the 2018-2019 ILEARN
assessments.

The ILEARN ELA and Mathematics operational item banks draw primarily from the
Smarter item bank, which includes more than 30,000 items across grades and
subjects. However, not all IAS are covered by Smarter items. When gaps in coverage
existed, AIR’s ICCR item bank was used to augment the ILEARN item bank. Across
grades, some gaps in IAS coverage existed, and legacy ISTEP+ items were used as
needed to fill these gaps. In addition, in a few small instances, new, custom Indiana
item development was needed to complete the item bank and ensure complete
coverage of the IAS.

For Science grades 4 and 6, the item banks consisted mostly of previous ISTEP+ items,
augmented by custom development. In Biology, the Hawaii EOC Biology item pool was
used primarily and was augmented by ICCR, previous ISTEP+, and custom Indiana
development items as needed to fill gaps in coverage to the IAS.

The Social Studies grade 5 item pool contains custom Indiana development and previous
ISTEP+ items. The U.S. Government item pool is comprised of completely custom
Indiana development items.

Table 4: Item Counts by Source

Subject and Grade # ofI Smarter # of ICCR # of ISTEP+ # of Custom # of Hawaii
tems ltems Legacy Items Iltems EOC items
ELA 3 369 25 8 -
ELA4 272 30 15 8
ELA S5 248 23 14 4
ELA 6 188 37 9 -
ELA7 273 40 14 -
ELA 8 335 13 16 15
Mathematics 3 418 46 25 4
Mathematics 4 490 17 19 -
Mathematics 5 361 50 21 1
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Subject and Grade # of Smarter # of ICCR # of ISTEP+ # of Custom # of Hawaii
Items ltems Legacy Items Iltems EOC items
Mathematics 6 571 19 15 4 -
Mathematics 7 512 32 17 13 -
Mathematics 8 366 23 14 12 -
Science 4 - 1 33 20 -
Science 6 - - 29 36 -
Biology - - 17 6 71
Social Studies 5 - - 51 4 -
U.S. Government - - - 54 -

Additionally, all assessments other than Social Studies included one performance task
per grade. Table 5 presents the counts of performance tasks in the 2018—-2019 item pool.

Table 5: Performance Task Counts by Source

porsmarer | "y
Subject and Grade Pen;?arsr?(znce Performance
Tasks
ELA 3 3 -
ELA4 3 -
ELA S 3 -
ELA 6 3 -
ELA7 3 -
ELA 8 3 -
Mathematics 3 5 -
Mathematics 4 15 -
Mathematics 5 5 -
Mathematics 6 6 -
Mathematics 7 15 -
Mathematics 8 20 -
Science 4 _ -
Science 6 i 2
Biology i »

*Note: While both Grade 4 Science performance tasks were administered to students, one was suppressed from
scoring and reporting. Scores for students who received the suppressed performance task were calculated based on
the non-performance task segment of the fixed-form. The non-performance task segment of the form met blueprint
requirements for the overall test.
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2.2 ITEM ACCEPTANCE MEETINGS

Since ILEARN relies heavily on licensed item banks, a process for ensuring alignment of
those items to the IAS was developed by AIR and IDOE. During two Item Acceptance
Review meetings (April 2018 — Smarter and ICCR Mathematics and ELA; July 2018
— Hawaii EOC for Biology), educators reviewed items from these licensed banks and
determined their levels of agreement with the alignment of items to the IAS. A short
description of these meetings follows, and a full agenda can be found in Appendix L,
Item Acceptance Review Meeting Plan.

AIR and IDOE worked to determine a crosswalk between the IAS and the standards for
the licensed banks. During the review meetings, educators reviewed the IAS and then
worked through items in small batches to rate their levels of agreement about the
alignment of the standard to the given item.

2.3 SPRING 2019 ITEM BANK COMPOSITION

Table 6 through Table 9 list the ELA, Mathematics, Science, and Social Studies item
types and provide a brief description of each. Examples of various item types can be
found in Appendix E, Example Item Types.

Table 6: ELA Item Types and Descriptions

Response Type Description

Student chooses a word or phrase from several options in order to complete a

Edit Task with Choice (ETC)*
sentence.

Student selects the correct answers from Part A and Part B. Part A often asks the
student to make an analysis or inference, and Part B requires the student to use text
to support Part A.

Evidence-Based, Selected-
Response (EBSR)

Extended Response (ER) Student is directed to provide a longer, written response in the form of an essay.

Student is directed to either select or use the drag-and-drop feature to use text to

Hot Text (HT) support an analysis or make an inference.

Multiple-Choice (MC) Student selects one correct answer from several options.

Student checks a box to indicate if information from a column header matches

Table Match (MI) information from a row.

Multiple Select (MS) Student selects all correct answers from a number of options.

Text Entry (TE) Student is directed to type their response in a text box.

*Note: Three legacy ISTEP ETC items were approved for inclusion in the pool by IDOE content specialists; however,
AIR did not develop any custom ETC items for ELA.

Table 7: Mathematics Item Types and Descriptions

Response Type Description
Student uses a keypad with a variety of mathematical symbols to create a response.
Equation Response (EQ) Responses can include numbers, fractions, expressions, inequalities, functions, and
equations.
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Response Type

Description

Graphic Response (Gl)

Student selects numbers, words, phrases, or images and uses the drag-and-drop
feature to place them into a graphic. This item type may also require the student to
use the point, line, or arrow tools to create a response on a graph.

Multiple-Choice (MC)

Student selects one correct answer from four options.

Multiple Select (MS)

Student selects all correct answers from a number of options.

Table Input (TI)

Student types numeric values into a given table.

Table Match (MI)

Student checks a box to indicate if information from a column header matches
information from a row.

Text Entry (TE)

Student is directed to type their response in a text box.

Table 8: Science Item Types and Descriptions

Response Type

Description

Edit Task with Choice (ETC)

Student chooses a word or phrase from several options in order to complete a
sentence.

Equation Response (EQ)

Student uses a keypad with a variety of mathematical symbols to create a response.
Responses can include numbers, fractions, expressions, inequalities, functions, and
equations.

Graphic Response (Gl)

Student selects numbers, words, phrases, or images and uses the drag-and-drop
feature to place them into a graphic. This item type may also require the student to
use the point, line, or arrow tools to create a response on a graph.

Hot Text (HT)

Student is directed to either select or use the drag-and-drop feature to use text to
support an analysis or make an inference.

Multiple-Choice (MC)

Student selects one correct answer from four options.

Multiple Select (MS)

Student selects all correct answers from a number of options.

Performance Task (PT)

Student works through a group of items measuring multiple standards and using
various item types to demonstrate the ability to integrate knowledge and skills.

Simulation (SIM)

Student selects inputs to “run” trials. Data is presented in a table after trials are run.

Table Input (TI)

Student types numeric values into a given table.

Table Match (MI)

Student checks a box to indicate if information from a column header matches
information from a row.

Text Entry (TE)

Student is directed to type their response in a text box.

Test Development
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Table 9: Social Studies Item Types and Descriptions

Response Type

Description

Evidence-Based, Selected-
Response (EBSR)

Student selects the correct answers from Part A and Part B. Part A often asks the
student to make an analysis or inference, and Part B requires the student to use text
to support Part A.

Multiple-Choice (MC)

Student selects one correct answer from several options.

Table Match (MI)

Student checks a box to indicate if information from a column header matches
information from a row.

Multiple Select (MS)

Student selects all correct answers from a number of options.

Text Entry (TE)**

Student is directed to type their response in a text box.

**This item type is not used in the optional U.S. Government assessment.

Test Development
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3. ITEM DEVELOPMENT PROCESS THAT SUPPORTS VALIDITY OF CLAIMS

3.1 OVERVIEW

Both Smarter and AIR ICCR developed the ELA and Mathematics item banks using a
rigorous, structured process that engaged stakeholders at critical junctures. Similarly, all
custom Indiana development followed a very similar review process. This process was
managed by AIR’s Iltem Tracking System (ITS), which is an auditable content-
development tool that enforces rigorous workflow and captures every change to, and
comment about, each item. Reviewers, including internal AIR reviewers and stakeholders
in committee meetings, reviewed items in ITS as they would appear to the student, with
all accessibility features and tools.

The process began with the definition of passage and item specifications, and continued

with the following steps:

e Selection and training of item writers;

e Writing and internal review of items;

e Review by state personnel and stakeholder committees;

e Markup for translation and accessibility features;

e Field testing; and

e Post field-test reviews.

Each of these steps had a role in ensuring that the items could support the claims on
which they were based. Table 10 describes how each step contributed to these goals.
Each step in the process is discussed in more detail below.

Table 10: Summary of How Each Step of Development Supports the Validity of Claims

Supports alignment to
the standards

Reduces construct-
irrelevant variance
through universal

design

Expands access
through linguistic and
other supports

Passage and item
specifications

Specifies item types,
content limits, and
guidelines for meeting
Depth of Knowledge
(DOK) requirements and
adjusting difficulty.

Avoids the use of any
item types with
accessibility constraints
and provides language
guidelines. Allows for
multiple response modes
to accommodate
different styles.

Selection and training of
item writers

Ensures that item writers
have the background to
understand the
standards and
specifications. Teaches

Training in language
accessibility, bias, and
sensitivity to help item
writers avoid
unnecessary barriers.

Test Development
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Supports alignment to
the standards

Reduces construct-
irrelevant variance
through universal

design

Expands access
through linguistic and
other supports

item writers about
selection of item types
for measurement and
accessibility.

Writing and internal
review of items

Checks content and
DOK alignment and
evaluates and improves
overall quality.

Eliminates editorial
issues and flags and
removes bias and
accessibility issues.

Markup for translation
and accessibility
features

Adds universal features,
such as text-to-speech
for Mathematics, that
reduce barriers.

Adds text-to-speech,
braille, American Sign
Language (ASL),
translations, and
glossaries.

Review by state
personnel and
stakeholder committees

Checks content and
DOK alignment;
evaluates and improves
overall quality.

Flags sensitivity issues.

Field testing

Provides statistical
check on quality and
flags issues.

Flags items that appear
to function differently for
subsequent review for
issues.

May reveal usability or
implementation issues
with markup.

Post field-test reviews

Final, more focused
check on flagged items.
Rubric validation and
rangefinding ensure that
scoring reflects
standards and
expectations.

Final, focused review on
items flagged for
differential item function.

3.2 PASSAGE AND ITEM SPECIFICATIONS

Per the recommendations of the 2016 ISTEP+ Panel, the Indiana Department of
Education is leveraging quality content from third-party item banks for use on ILEARN
assessments. These item banks are accompanied by item specifications which will
be utilized where alignment was confirmed by Indiana educators. The specifications

available are described in Table 11 below.

Table 11: ILEARN Item Specifications

Specification

Developer

Content Areas Included

Indiana Item Specifications

development

Developed by Indiana for Indiana
standards and define custom item

Mathematics,
English/Language Arts,
Science, Social Studies

Test Development
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Specification Developer Content Areas Included
ICCR Item Specifications* Developed by American Institutes for Mathematics,
Research (AIR) for their Independent English/Language Arts,
College-and-Career-Ready item bank. Science
Smarter Balanced Item Developed by Smarter Balanced for their | Mathematics,
Specifications* Smarter Balanced item bank. English/Language Arts

*Some third-party item specifications include content beyond the scope of the associated Indiana Academic
Standards. For these specifications, only those portions which align to the Indiana Academic Standard are used
for ILEARN assessments. Indiana educators approved alignment of items to each Indiana Standard.

Smarter item and passage specifications were informed by best practices described in
the CCSS, the Smarter Content Specifications for ELA, and the practices prevalent in
Smarter states’ guidelines.

ICCR items and passage specifications were developed in collaboration between content
experts in one of AIR’s partner states and AIR content experts. The specifications align
to nationally recognized standards. Over time, the specifications have been expanded to
reflect continuous improvement and the availability of new interaction types.

ILEARN item specifications (used for custom Indiana development) were developed by
Indiana educators at a workshop in February 2018. They were further reviewed both by
AIR test developers and IDOE content specialists.

Item specifications for the Hawaii Biology EOC items were created by AIR assessment
specialists in conjunction with the Hawaii Department of Education’s Office of Curriculum,
Instruction, and Student Support. The specifications use content specialist understanding
of the CCSS, as well as information about the Biology course design, to detail information
for development of items to the standards.

In all cases, item and passage specifications ensure that items are written to the highest
caliber and align to the standards being assessed.

3.2.1 Passage Specifications

ELA development begins with passage specifications. Detailed passage specifications
ensure that all passages align to the correct grade level and provide sufficient complexity
for close analytical reading. These specifications augment, rather than replace,
guantitative syntactic measures, such as Lexiles. The qualities called out in the
specifications are derived from the ELA standards and accompanying material. The
specifications help test developers create or select passages that will support a range of
difficulty, furthering the goal of measuring the full range of performance found in the
population, but remaining on grade level. Appendix M, ILEARN Passage Specifications,
contains sample ILEARN passage specifications.
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3.2.2 Item Specifications

Item specifications guided the item development process for Smarter, ICCR, Hawalii
EOC Biology, and custom Indiana development.

Depending upon the source of the item, specifications in ELA may include any or all
of the following.

e Content Standard. This identifies the standard being assessed.

e Content Limits. This section delineates the specific content that the standard
measures and the parameters in which items must be developed to assess the
standard accurately, including the lower and upper complexity limits of items.

e Acceptable Response Mechanisms. This section identifies the various ways in
which students may respond to an item or prompt. Here, we note whether
evidence-based selected-response (two-part items), extended response, hot text,
multiple-choice, multiple select, and/or short answer (to be scored automatically
with our proposition scorer) items may be used, and if so, how.

e DOK Demands. This section is broken into three subsections—DOK, task demand,
and response mechanism. The task demands explain the skills the students may
be required to demonstrate and connect these skills to the DOK. The task
demands show how the DOK level requires higher-order thinking. Finally, the DOK
and task demand are connected to appropriate response mechanisms used to
assess these skills. All ILEARN item specifications have a standard-level DOK
value.

e Sample Items. In this section, sample items present a range of response
mechanisms and their corresponding expected difficulties (easy, medium, and
hard). Notes delineating the cognitive demands of the item and an explanation of
its difficulty level are detailed for each sample item.

e Accessibility and Accommodation Considerations. This section includes Allowable
Tools (e.g., calculator), Literacy Considerations (e.g. glossary words), Visual and
Auditory Considerations (including American Sign Language), and Linguistic
Complexity.

e Construct relevant vocabulary. This section denotes the terms related to the skills
and concepts of the standard that students are expected to understand and
recognize with the items.

Table 12 is a sample of the item specifications that content experts, in collaboration with
Indiana educators, developed for a grade 4 Reading: Vocabulary standard. It outlines the
limits of the item content to fully address the standard. The acceptable response
mechanisms that are recommended to assess this standard are noted. The DOK sections
explain the demands for the DOK level and provide the acceptable response
mechanisms. This level of detail provides the item writer with guidance when developing
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items, ensuring that the items address the standard and are correctly aligned at the DOK
and difficulty levels.

Additionally, accessibility and linguistic complexity considerations are provided for item
writers. Item writers consider how each item will be rendered or adapted to reach the
largest number of students possible without violating the construct. Specifically, this
section of the item specifications includes Literacy Considerations (e.g., glossary words),
Visual and Auditory Considerations (including American Sign Language), and Linguistic
Complexity.

Table 12: Sample ELA Item Specification for Grade 4

Content Standard 4.RV.2.2: ldentify relationships among words, including more complex
homographs, homonyms, synonyms, antonyms, and multiple meanings.
Content Limits Items should ask students not to define the type of word that is being used

but rather to demonstrate its meaning between the words.
Items may refer only to synonym and antonym in the stimuli.

All words should be provided with sufficient context for support.

Construct-Relevant antonyms, meaning, opposite, phrase, relationship, replace, similar/same
Vocabulary as, synonyms,
Recommended Response Drag and Drop
Mechanisms (Iltem Types) Evidence-Based Selected Response
Hot Text
Multiple Choice
Multi-Select
DOK 2

Evidence Statements

Students replace a given word with synonyms, antonyms, homographs, homonyms, and multiple-
meaning words.

Students use context to determine or support meaning.

Students identify a word, sentence, or phrase that uses a given word in the same way.

(NOTE: Level of difficulty will depend on subtlety/amount of text and/or complexity of interpretation
required.)

Sample Item

Why is “[word X]” a better word to use from paragraph 4 than “[word Y]’?

A. [Word X] suggests [something more formal]

B. [Word X] suggests [something more precise]

C. [Word X] suggests [something more aligned to the tone]
D. [Word X] suggests [something more audience appropriate]

Literacy Considerations Word List: Content can select construct-irrelevant words for glossing,
which gives students access to the definition and an audio clip of those
words. Considerations will include the question/task, standard, and
construct-relevant words necessary for the item.

Visual and Auditory American Sign Language: Allows a student to see a video of an ASL
Considerations (NOTE: interpreter. This option will be included only if the media contains audio.
These considerations
generally refer to the
passage/media source
rather than the item.)

Audio Transcriptions: Written transcripts of audio for students of varying
auditory and visual abilities can be provided as needed. The same
transcripts will be used for ASL videos.
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Closed Captioning: Captions media so that audio is available for students
who are hearing impaired. Can be used for both audio-only and video
media.

Graphics: Graphics will be provided in formats that are accessible to
students with varying abilities, including students who are blind or visually
impaired. Graphics should contain only content that will help students
understand or process information; those that do not contribute to the
student’s understanding should not be included. Graphics should be
braillable whenever possible; those that cannot be brailled will be provided
to blind/visually impaired students through a verbal or written description.

Linguistic Complexity Rating to be completed after all final edits have been applied and

approved by IDOE.

Similar to ELA, Mathematics, Science, and Social Studies item specifications may include
any or all of the following information.

Content Limits. This section delineates the specific content measured by the
standard and the extent to which the content is different across grade levels.
In mathematics, for example, content limits can include acceptable
denominators, number of place values for rounding or computation,
acceptable shapes for geometry standards, etc.

Acceptable Response Mechanisms. This section identifies the various ways
in which students may respond to a prompt, such as multiple-choice, graphic
response, proposition response, equation response, and multi-select items.
The identified acceptable response mechanisms were identified with
accessibility concerns taken into consideration. For example, a graphic
response item should only be used when the standard or task demand
requires a graphic representation (e.g., graphing a system of equations).
Other items, such as multiple-choice, can still be used with static images that
can be used for all student populations.

Depth of Knowledge (DOK). The task demands of each standard can be
classified as DOK 1, DOK 2, or DOK 3.

Task Demands. In this section, the standards are broken down into specific
task demands aligned to each standard. Task demands denote the specific
ways in which students will provide evidence of their understanding of the
concept or skill. In addition, each task demand is assighed appropriate
response mechanisms, DOK, and PCs specifically relevant to that particular
task demand.

Examples and Sample Items. In this section, sample items are delineated
along with their corresponding expected difficulties (easy, medium, and
difficult). Notes for modifying the difficulty of each task demand are detailed
with suggestions for the item writer. The suggestions for adapting the difficulty
based on the task demands are research based and have been reviewed by
both content experts and a cognitive psychologist.
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3.3 SELECTION AND TRAINING OF ITEM WRITERS

All' AIR item writers who developed ICCR items have at least a bachelor’s degree, and
many bring teaching experience. All item writers are trained in

e the principles of universal design,
e the appropriate use of item types, and
e the ICCR specifications.
Key materials are included in Appendix G, Item Writer Training Materials. These include:

e AIR’s Language Accessibility, Bias, and Sensitivity (LABS) Guidelines, which
include a focus on Linguistic Complexity;

e the Indiana item specifications; and

e atraining presentation (using Microsoft PowerPoint) for the appropriate use of item
types.

Sample specifications for passages, Mathematics, and ELA are presented in Exhibits C,
D, and E, respectively.

3.4 INTERNAL REVIEW

AIR’s test development structure utilizes highly effective units organized around each
content area. Unit directors oversee team leaders who work with team members to
ensure item quality and adherence to best practices. All team members, including
item writers, are content-area experts. Teams include senior content specialists who
review items prior to client review and provide training and feedback for all content-
area team members.

All Smarter, ICCR, Hawaii Biology, and custom Indiana items go through a rigorous,
multiple-level internal review process before they are sent to external review. Staff
members are trained to review items for both content and accessibility throughout the
entire process. A sample item review checklist that our test developers use is
included in Appendix F, Item Review Checklist. The AIR internal review cycle includes
the following phases:

e Preliminary Review;
e Content Review 1;
e Edit Review 1; and

e Senior Content Review.
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3.4.1 Preliminary Review

Preliminary review is conducted by team leads or senior content staff. Sometimes,
preliminary review is conducted in a group setting, led by a senior test developer. During
the preliminary review process, test developers, either individually or as a group,
analyze items to ensure the following is true for all items.

e The item aligns with the academic standard.
e The item matches the item specification for the skill being assessed.

e The item is based on a quality idea (i.e., it assesses something worthwhile in a
reasonable way).

e The item is properly aligned to a DOK level.

e The vocabulary used in the item is appropriate for the grade and subject
matter.

e The item considers language accessibility, bias, and sensitivity.
e The content is accurate and straightforward.
e The graphic and stimulus materials are necessary to answer the question.

e The stimulusis clear, concise, and succinct (i.e., it contains enough information
to know what is being asked, it is stated positively, and it does not rely on
negatives—such as no, not, none, never—unless absolutely necessary).

For selected-response items, test developers also check to ensure that the set of
response options are:

as succinct and short as possible (without repeating text);

e parallel in structure, grammar, length, and content;

o sufficiently distinct from one another;

e all plausible (but with a clear and single correct option); and
e free of obvious or subtle cuing.

For machine-scored constructed-response items, item developers also check that the
items score as intended at each score point in the rubric and that scoring assertions
address the skill that the student is demonstrating with each type of response.

At the conclusion of the Preliminary Review, items that were accepted as written or
revised during this review moved on to Content Review 1. Items that were rejected
during this review did not move on.
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3.4.2 Content Review 1

Content Review 1 is conducted by a senior content specialist who was not part of the
Preliminary Review. This reviewer carefully examines each item based on all the
criteria identified for Preliminary Review. Note that the criteria used for these internal
reviews matches the same criteria used by committee members during
Content/Fairness Committee Reviews, as documented in Appendix F. The specialist
also ensures that the revisions made during the Preliminary Review did not introduce
errors or content inaccuracies. This reviewer approaches the item both from the
perspective of potential clients as well as the specialist's own experience in test
development.

3.4.3 Edit Review 1

During Edit Review 1, editors have four primary tasks.

First, editors perform basic line editing for correct spelling, punctuation, grammar,
and mathematical and scientific notation, ensuring consistency of style across the
items.

Second, editors ensure that all items are accurate in content. Editors compare
reading passages against the original publications to make sure that all information is
internally consistent across stimulus materials and items, including names, facts, or
cited lines of text that appear in the item. Editors ensure that the answer keys are
correct and that all information in the item is correct. For mathematics items, editors
perform all calculations to ensure accuracy.

Third, editors review all material for fairness and language accessibility issues, using
AIR’s Language Accessibility, Bias, and Sensitivity (LABS) Guidelines shown in
Appendix G, Item Writer Training Materials.

Finally, editors confirm that items reflect the accepted guidelines for good item
construction. In all items, they look for language that is simple, direct, and free of
ambiguity with minimal verbal difficulty. Editors confirm that a problem or task and its
stem are clearly defined and concisely worded with no unnecessary information. For
multiple-choice items, editors check that options are parallel in structure and fit
logically and grammatically with the stem and that the key accurately and correctly
answers the question as it is posed, is not inappropriately obvious, and is the only
correct answer to an item among the distractors. For constructed-response items,
editors review the rubrics for appropriate style and grammar.

3.4.4 Senior Content Review

By the time an item arrives at Senior Content Review, it has been thoroughly vetted
by both content reviewers and editors. Senior reviewers (in particular, Senior Content
Specialists) look back at the item’s entire review history, making sure that all the
issues identified in that item have been adequately addressed. Senior reviewers
verify the overall content of each item, confirming its accuracy and alignment to the
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standard. For machine-scored, constructed-response items, senior reviewers
carefully check the rubric and scoring logic by responding to the task just as the
student would in the testing environment. They check full-credit, partial-credit, and
zero-credit responses to verify that the scoring is working as intended and that the
scoring assertions adequately address the evidence the student provides with each
type of response.

3.5 REVIEW BY STATE PERSONNEL AND STAKEHOLDER COMMITTEES

All Smarter, ICCR, and custom Indiana items have been through an exhaustive
external review process. Items in the Smarter and ICCR item banks were reviewed
by content experts in several states as well as reviewed and approved by multiple
stakeholder committees to evaluate both content and bias/sensitivity. Custom Indiana
items were reviewed only by Indiana educators.

3.5.1 State (Client) Review

After items have been developed in the AIRCore item bank, state content experts
review any eligible items prior to committee review. At this stage in the review
process, clients can request edits, such as wording edits, scoring edits, or alignment
or DOK updates. An AIR director for Mathematics or ELA reviews all client-requested
edits in light of the AIRCore item specifications, other clients’ requests, and existing
items in the bank to determine whether the requested edits will be made. At this stage,
clients have the option to present these items to committee (based on the edits made)
or withhold them from committee review.

For items that have already been field tested in other states, wording and scoring
edits are not eligible to be made (as such edits risk altering the function of calibrated
items), and clients can simply select the items from the available item bank to present
to the committee.

Once items have been accepted by IDOE and are ready for CFC, Linguistic
complexity ratings are applied in ITS. For AlIR-authored items, content staff trained
on IDOE’s Linguistic Complexity rubric assigned ratings. IDOE staff assigned
Linguistic Complexity ratings for educator-authored items.

3.5.2 Content/Fairness Committee Review

During the Content/Fairness Committee Reviews, items are reviewed for content
validity, grade-level appropriateness, and alignment to the content standards.
Content Advisory Committee Review members are typically grade-level and subject-
matter experts, but may also be mathematics coaches (who can speak to standards
across grades) or literacy specialists. During this review, educators also ensure that
the rubrics for machine-scored constructed-response items reflect the anticipated
correct responses (see more information Section 3.7.2, Rubric Validation).

Note that all custom Indiana development was taken to the Content and Fairness
Committee Review. This committee combined the functions of the Content Advisory
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Committee and the Language Accessibility, Bias, and Sensitivity (LABS) Committee,
as described in the following section.

Additionally, each committee contains two members who are specifically charged
with reviewing for accessibility and fairness. These stakeholders review items to
check for issues that might unfairly impact students based on their background. For
example, these representatives can include representatives from the special
education, low vision, hearing impaired, and other student populations, including
English Learners. Further, diverse members of this committee represent students of
various ethnic and economic backgrounds to ensure that all items are free of bias
and sensitivity concerns.

3.5.3 Markup for Translation and Accessibility Features

After all approved state and committee recommended edits have been applied, the
items are considered “locked” and ready for all accessibility tagging. Accessibility
markup is embedded into each item as part of the item development process rather
than as a post-hoc process applied to completed test forms.

Accessibility markup, such as translations or for text-to-speech, follows similar
processes. One trained expert enters the markup. A second expert reviews the work
and recommends changes if necessary. If there is disagreement, a third expert is
engaged to resolve the conflict.

3.5.4 Indiana Educator Review of Licensed Item Banks

Because ILEARN relies heavily on licensed banks, a process for ensuring alignment
of those items to the Indiana Academic Standards was developed by AIR and IDOE.
During two Item Acceptance Review meetings (April 2018 — Smarter and ICCR
Mathematics and ELA; July 2018 — Hawaii EOC Biology), educators reviewed items
from these licensed item banks. Appendix L, Item Acceptance Review Meeting Plan,
contains the plans for these meetings.

3.6 FIELD TESTING

All Smarter and ICCR items were field tested embedded in operational, summative,
accountability assessments in participating states. Previously operational ISTEP+ legacy
items were field tested in Indiana prior to Spring 2019. Custom Indiana development was
field tested (either as embedded field-test items or operational field-test items) in Spring
2019. The field testing is described in detail in Volume 1, Section 3.2.

3.7 POST-FIELD-TEST REVIEW

Following field testing, items were subject to additional reviews. These included:
o Key verification, for items that are key-scored,

e Rubric validation, for machine-scored items that are rule-based or heuristic based,
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e Rangefinding, for essays and other hand-scored items, and
e Data review, for items that failed standard flagging criteria.

Each process is discussed below.
3.7.1 Key Verification

Key verification is a simple process by which a table of response frequencies and the
scores that they received is created. These are reviewed by qualified AIR content staff to
ensure that all correct responses, and only correct responses, receive a score.

3.7.2 Rubric Validation

More complex selected-response items, as well as machine-scored constructed-
response items, undergo rubric validation, which occurs in two phases. During the first
phase, AIR content experts draw one or more samples to identify anomalous or
unforeseen responses and ensure that they are scored correctly. At this point, the rubrics
may be adjusted and the responses rescored.

The second phase of rubric validation involves state content experts. During this phase,
a fresh sample of responses is drawn from three strata in equal humbers: low-scoring
responses from otherwise high-scoring students, high-scoring responses from otherwise
low-scoring students, and a random sample from the remainder.

During these reviews, experts review responses and scores in an AIR system called
REVISE. Items are reviewed as the students saw them, along with the student’s
response. The experts’ comments are captured, and rubrics are accepted or updated as
consensus is reached. Often, these discussions adjust tolerances. For example, in
drawing a best-fitting line, the experts may choose to be more or less lenient in accepting
a line as “close enough.” In this regard, the process is similar to rangefinding, which is
discussed in Section 3.7.3, Rangefinding.

Figure 1 shows some features from REVISE.
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Figure 1: Features of the REVISE Software
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The ITS archives critical information regarding the scoring certification completed during
the rubric validation process. This includes any rubric changes made during the scoring
decision meetings and the sign-off completed by the AIR senior content expert once the
rubric has been changed, rescoring has been completed, and it has been verified that the
scoring using the final rubric functioned as intended.

Following rubric validation, all items are subject to statistical checks, and flagged items
are presented in data review committees.

3.7.3 Rangefinding

Items requiring hand-scoring undergo a committee process called rangefinding, which
engages educators and content experts in interpreting the rubric and selecting exemplars
that will be used to train and validate hand-scoring. Volume 4 addresses rangefinding in
more detail; it is referenced here as part of the natural sequence of item development.

3.7.4 Data Review

Volume 4, Section 6.1, of this technical report describes in detail the statistical flags that
send items to data review. The flags are designed to highlight potential content
weaknesses, miskeys, or possible bias issues. Committee members were taught to
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interpret these flags and given guidelines for examining the items for content or fairness
issues. A sample of the training materials used for these data review meetings appears
in Appendix J, Sample Data Review Training Materials.
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4. |ILEARN BLUEPRINTS AND STATE ASSESSMENT TEST CONSTRUCTION

The IDOE sought the participation of Indiana educators in the development of ILEARN
test specifications (test blueprints). The ILEARN assessments are designed to measure
student achievement of the IAS. The IAS were designed and adopted to ensure that
Indiana public school students graduate from high school ready to succeed in their college
and career endeavors. To ensure that the ILEARN assessments provide valid
assessment of college-and-career-readiness, the test blueprints were constructed to
ensure that the assessments represent the range of content defined in the IAS and result
in accurate classification of student achievement as college-and-career-ready.

Indiana assessment forms were constructed using the ILEARN blueprints and item pools.
The construction of test forms is a process that requires both judgement from content
experts and psychometric criteria to ensure that certain technical characteristics of the
test forms meet industry expected standards. The processes used for blueprint
development and test form construction are described to support the claim that they are
technically sound and consistent with expectations of current professional standards.

ILEARN is designed to support the claims described at the outset of this volume.
4.1 TEST BLUEPRINTS

4.1.1 Blueprint Construction Meeting

In February 2018, IDOE and AIR worked closely with Indiana educators to create
blueprints that guided the item development process for all subjects and grades.

IDOE conducted a formal recruitment window in Winter 2017-2018 to identify potential
educator and stakeholder participants in the blueprint and performance-level descriptor
(PLD) process. From this pool, a sample of participants were invited to represent north,
central, and south; urban, rural, and suburban; and other distinct state student
subpopulations to ensure accessibility of the content. Each subject-area panel was
comprised of grade-band subpanels. Each grade-band subpanel included approximately
eight panelists, with four panelists representing each grade-level assessment, for a total
of 80 panelists across the full range of ILEARN assessments.

Participants worked in subject-area, grade-band, and grade-level panels, cycling back
and forth to ensure that assessment-level panels were continuously receiving feedback
from subject-area educators across grades, and that final recommendations were aligned
across the full system of ILEARN assessments.

The workshop began with a large group session to orient participants to the workshop
objective (produce test blueprints) and review the activities to meet those objectives. The
meeting was structured around three segments.

In the first segment, educators defined essential evidence as identified in their rigorous
review of grade-level content standards. This activity began with a review of standards
and culminated with high-level evidentiary statements created by educators. Initial review
of standards and production of essential evidence occurred in the grade-level subpanels.
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After drafting essential evidence statements, grade-band panels met to discuss
similarities and differences between adjacent grade levels. Grade-band panels worked to
ensure vertical articulation of the essential evidence across the grade levels within the
grade band.

The full subject-area panel then reconvened to ensure vertical articulations of essential
evidence across the grade-band panels. Deliberation of essential elements, especially
across grades, helped to inform panelists about the most useful reporting frameworks for
ILEARN assessment results. These statements informed Segment 2, which took these
statements and aggregated them into Reporting Categories.

While the ILEARN subject-area assessments are unidimensional, measuring student
achievement in the subject area overall, educators benefit from more fine-grained
feedback about student achievement. How that feedback is structured can have important
implications for how educators use assessment results to guide instruction.
Understanding of overall test performance can be augmented by reporting back to
educators on student performance along any of the dimensions on which assessment
items are aligned.

In the second segment, panelists reviewed their evidentiary statements and discussed
potential reporting frameworks that best supported instruction in Indiana. While IDOE and
AIR staff were present in the room to answer questions, educators were encouraged to
discuss and propose the framework they determined to best support instruction and
coverage of the IAS. Following panel-level deliberations, discussions were extended to
the full subject-area panel. Because it was important to adopt a reporting framework that
was coherent across grade levels, the subject-area panels worked collaboratively to
achieve consensus on a common reporting framework. Each panel appointed a
representative to report the basis for consensus within each grade-level panel, but all
panelists were allowed to participate in the subject-area deliberations.

Once panelists agreed upon a reporting structure, in Segment 3, the IAS were aligned
within the adopted reporting structure. Educators first weighted the relative importance of
each reporting category, and then they weighted standards within reporting categories
with respect to priority for ensuring that students are on track for college-and-career-
readiness. Although test blueprints were constructed to yield test administrations that
assess a representative sample of subject-area standards, standards are not of equal
importance, with mastery of some standards far more essential for college-and-career-
readiness than others. Within each subject-area and grade-level panel, panelists worked
independently to classify each standard into a reporting category and each standard as
less important, important, or critically important. Standards were considered less
important or critically important if the majority of panelists (e.g., four of the six) agreed.
After making their initial classifications, panelists were provided feedback about their
initial ratings and worked through each of the standards to discuss why, for example,
some panelists classified the standard as critically important while others did not.
Panelists focused most of their discussions on standards where there was disagreement
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about the importance of the standards. Based on these deliberations, panelists rated the
importance of each standard a second time. Again, standards were rated as less
important or critically important based on agreement of the majority of panelists.

AIR psychometricians and content experts incorporated the results of the educator
meeting to create high-level, public-facing blueprints for all grades and subjects. There
were also important constraints in the construction of test blueprints. Restrictions on
testing time, for example, placed important constraints on overall test length. In addition,
although some reporting categories were represented by fewer standards than others,
each reporting category included a minimum number of items to yield reliable
performance-level classifications. The presence of so many constraints limits the degree
of freedom available for variation in test blueprints.

Subject-area panels reconvened via a webinar the week following the workshop and were
provided with drafts for each of the grade-level test blueprints. A guided review of the
initial blueprints illustrated how each of the blueprint elements was generated from the
panelist feedback during the meeting and how the blueprints were based on constraints
of the assessment system, reporting framework, and the standard importance ratings.
Panels evaluated whether the recommended blueprints satisfied all constraints for the
ILEARN assessments, including overall testing time. Subject-area panels were asked to
deliberate about whether revisions should be made to the proposed grade-level blueprints
to better support assessment goals. Following subject-area review and moderation of
blueprints across grade-level panels, the subject-area panels made a recommendation
to IDOE for the system of test blueprints. IDOE considered the draft blueprints and
educator recommendations in order to finalize the blueprints.

Thus, ILEARN blueprints were designed to meet the following objectives:
e Provide full coverage of the breadth and depth of the IAS;

e Provide weight to the standards and reporting categories as identified by
educators;

e Minimize testing time; and
¢ Include a Performance Task in all subjects except Social Studies.

The ILEARN item bank contains several different item types, such as traditional multiple-
choice items, technology-enhanced items, and machine-scored constructed-response
items. Any assessment built from this item bank could have a wide variety of item types
represented. Thus, artificial restrictions were not placed on the number of items aligned
to specific item types.

It is important to note that DOK ranges were not included in the blueprints because each
IAS includes a target DOK. Other than U.S. Government, all IAS target DOK values were
determined during the ISTEP+ administrations.
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4.1.2 ILEARN Test Specifications

Test blueprints provided the following guidelines:
e Length of the assessment;

e Content areas to be covered and the acceptable number of items across standards
within each content area or reporting category;

e Number of hand-scored items; and
e Approximate number of field-test items

Table 13 presents the number of operational or operational field-test hand-scored items
per form. Note that in ELA and Mathematics, all PTs included one or more hand-scored
items. In Science, most of the PTs included one hand-scored interaction. Additionally,
Indiana educators were invited to participate in the hand-scoring of these items in a
partnership with Measurement Incorporated (Ml).

Table 13: Number of Hand-Scored Items by Form

# of Additional

# of Operational Operational or
Writing Prompts Operational Field-Test
Hand-Scored Items

Subject Comments

ELA 1 3 There were no
embedded field-test
hand-scored items.

Mathematics n/a 3 Each form included
up to two embedded
field-test hand-scored
items.

Science n/a 2 Each form included
up to two embedded
field-test hand-scored
items.

Social Studies n/a 2 Each form included
up to two embedded
field-test hand-scored
items.

U.S. Government n/a n/a There were no field-
test hand-scored
items.

In addition to operational and non-operational field-test Items, each form included
embedded field-test (EFT) items. It is important to note that DOK ranges were not
included in the blueprints because each IAS includes a target DOK. Other than U.S.
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Government, all IAS target DOK values were determined during the ISTEP+
administrations. Table 14 denotes the number of EFT items per form.

Table 14: Number of Embedded Field-Test Items by Form

# of EFT
Subject Grade or Course Items per
form

ELA All 8
Mathematics All 5
Science Grades 4 and 6 10
Science Biology 5
Social Studies Grade 5 and U.S. Government 5

Note that ELA EFT items were divided between the non-text-to-speech (non-TTS)
(Reporting Categories 1 and 2) and TTS (Reporting Category 3, Speaking and Listening
and Reading Foundations, grade 3). Similarly, in Mathematics grades 6 through 8, EFT
items were divided between the non-calculator and calculator segments.

The Spring 2019 online ILEARN ELA and Mathematics assessment forms included slots
for embedded field testing as well as linking items to establish the link between
MetaMetrics Lexile and Quantile scales. Lexile and Quantile anchor items were stand-
alone items and were randomly distributed in field-test slots along with the true field-test
items.

Tablel5 through Table 18 provide the percentage of operational items required in the
blueprints by reporting category, for each grade level or course. The percentages below
represent an acceptable range of item counts.

Table 15: Blueprint Percentage of Test Items Assessing Each Reporting Category in

ELA
Structural Elements
Grade TE)?ZJ ‘I;li eSallJSp%r;?t/ Organi zat?cr)1 I’(lj /Con n_ecti Writing Spﬁilt(;?nzn d Foii?jcgt?gns
Vocabulary on of Ideas/ Media
Literacy
3 33—44% 28—35% 33—41% 6—9% 0—6%
4 31—41% 31—41% 33—41% 6—9% n/a
5 31—41% 31—41% 33—41% 6—9% n/a
6 29—39% 29—39% 34—A42% 6—9% n/a
7 29—39% 29—39% 34—A42% 6—9% n/a
8 29—36% 29—36% 34—42% 6—9% n/a
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Table 16: Blueprint Percentage of Test Items Assessing Each Reporting Category in

Mathematics
Grade Reporting Category
Algebraic Thinking . Geometry and Process
and Data Analysis Computation Measurement Number Sense Standards
3 19—24% 23—28% 19—24% 23—28% 8—13%
4 19—24% 23—28% 19—24% 23—28% 8—13%
Geometry and Process
Algebraic Thinking Computation Measurement, Data Number Sense Standards
Analysis, and
Statistics
5 20—26% 22—28% 18—23% 22—28% 8—13%
Geometry and Process
Algebra and Computation Measurem_ent, Data Number Sense Standards
Functions Analysis, and
Statistics
6 23—28% 21—26% 19—24% 21—26% 8—13%
Algebra and g?;ﬁsﬁirlzly;ﬁj’ Geometry and Number Sense and S':;ﬁggfjs
Functions Measurement Computation
Probability
7 23—28% 19—24% 19—24% 23—28% 8—13%
8 23—28% 21—26% 21—26% 19—24% 8—13%

Table 17: Blueprint Percentage of Test Items Assessing Each Reporting Category in

Science
Grade Reporting Categories

Analyzing, Explaining

Questioning and Investiaatin Interpreting, and Solutions,
Modeling 9 9 Computational Reasoning, and
Thinking Communicating

4 25—29% 25—29% 21—25% 21—25%

6 21—25% 21—25% 25—29% 25—29%

Developing and
Using Models to
Describe Structure

Developing and
Using Models to

Analyzing Data
and Mathematical

Constructing and
Communicating an

Evaluating Claims

with Evidence

and Eunction Explain Processes Thinking Explanation
Biology 18—22% 18—22% 18—22% 18—22% 18—22%
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Table 18: Blueprint Percentage of Test Items Assessing Each Reporting Category in
Social Studies

Grade Reporting Categories
Civics and Government Geography and History
Economics
5 38—43% 28—33% 28—33%
. Historical Foundations Institutions and
Functions of .
of American Processes of
Government
Government Government
u.S.
35—39% 24—28% 35—39%
Government

4.1.3 ELA Blueprints

The blueprints developed for ELA are provided in Appendix A, English/Language Arts
Blueprints. The blueprints are organized by strand and specify the number of items
required for each reporting category, ensuring that the form contains enough items in that
category to elicit enough information from the student to justify strand-level scores.
Appendix A also shows the reporting categories and required number of items in the
proposed ELA blueprints.

The ELA blueprint results in an assessment design that delivers the following to each
student:

e In grades 3-5: Two nonfiction reading passages with associated items and two
literary reading passages with associated items;

e In grades 6-8: Three nonfiction reading passages with associated items and one
literary reading passage with associated items;

e Two to three speaking and listening items;
e Stand-alone writing and/or research items; and

e One PT which includes two “precursor” items leading up to a text-based writing
task.

The blueprint defines the reading standards within each strand. The standards have
assigned item ranges to ensure that the material is represented on a test form with the
proper emphasis relative to other standards in that reporting category. The item ranges
in the blueprint allow each student to experience a wide range of content while still
providing flexibility during form construction or the adaptive assessment. Writing is
measured by an extended text-based writing task representing the writing dimensions of
Organization/Purpose, Evidence/Elaboration, and Conventions.
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4.1.4 Mathematics Blueprints

The blueprints developed for Mathematics are shown in Appendix B, Mathematics
Blueprints. Reporting categories at a specific grade consist of a single content domain or,
when necessary and appropriate, a combination of content domains. For each reporting
category, the blueprints specify a minimum and maximum number of items on each form
that should contribute to that category. This ensures that the form contains enough items
in each category to elicit enough information from the student to generate an ability
estimate.

Within a reporting category, the blueprint lists the associated standards and the assigned
item ranges. The item ranges in the blueprint allow each student to experience a wide
range of content while still providing flexibility during form construction or the adaptive
assessment.

4.1.5 Science Blueprints

The blueprints developed for Science are shown in Appendix C, Science Blueprints.
Reporting categories at a specific grade consist of a single content domain or, when
necessary and appropriate, a combination of content domains. For each reporting
category, the blueprints specify a minimum and maximum number of items on each form
that should contribute to that category. This ensures that the form contains enough items
in each category to elicit enough information from the student to generate an ability
estimate.

Within a reporting category, the blueprint lists the associated standards and the assigned
item ranges. The item ranges in the blueprint allow each student to experience a wide
range of content while still providing flexibility during form construction or the adaptive
assessment.

4.1.6 Social Studies Blueprints

The blueprints developed for Social Studies are shown in Appendix D, Social Studies
Blueprints. Reporting categories at a specific grade consist of a single content domain or,
when necessary and appropriate, a combination of content domains. For each reporting
category, the blueprints specify a minimum and maximum number of items on each form
that should contribute to that category. This ensures that the form contains enough items
in each category to elicit enough information from the student to generate an ability
estimate.

Within a reporting category, the blueprint lists the associated standards and the assigned
item ranges. The item ranges in the blueprint allow each student to experience a wide
range of content while still providing flexibility during form construction or the adaptive
assessment.
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4.2 TeEST FORM CONSTRUCTION

During Fall 2018, AIR psychometricians and content experts worked with IDOE to build
forms for the Spring 2019 administration. ILEARN assessment test form construction
utilized test construction guidelines, explicit blueprints, and collaborative participation
from all parties. The Spring 2019 ILEARN test forms were built by AIR test developers
to match exactly the detailed test blueprint and target distributions of item difficulty
and assessment information when information was available and to the extent
possible.

ltem parameters based on separate, item bank-specific calibrations are on different
item response theory (IRT) scales and are not directly comparable. Thus, when items
from separate pools combine on a single form, some typical test construction
summaries must be modified or are not applicable. In ELA and Mathematics, the
existing Smarter IRT item parameters and vertical scales were used. For Science
and Social Studies, new scales were established.

For the online ELA and Mathematics computer-adaptive test (CAT), item pools of
available items were used, and there was no single test form constructed. For online
Science and Social Studies and all paper assessments, a single fixed form was
constructed. The operational items were selected to represent the blueprint for that grade
and subject. The subsequent sections outline the roles and responsibilities of the
participants, test construction process, materials used, and sample statistical and
graphical summaries used during the review process.

While blueprints describe the content to be covered and other content-relevant
aspects of the assessment, other considerations exist. The psychometric
considerations, ensuring that students will receive scores of similar precision, include
the following:

e A reasonable range of item difficulties was present;

e p-values for items were reasonable and within specified bounds (> 5% and < 95%);
e Biserial correlations were reasonable and within specified bounds;

e For all items, IRT a-parameters were reasonable; and

e Forallitems, IRT b-parameters were reasonable, with the range dependent on the
scale.

More information about p-values, biserial correlations and IRT parameters can be found
in Volume 1 of this technical report. The details on calibration, equating, and scoring of
the ILEARN can also be found in Volume 1.

Using Fixed-Form Builder, a test form-building tool, AIR test developers selected
items appropriately aligned to the IAS from the ILEARN item bank that met the
various test blueprint requirements and statistical targets. Once the form was created
to meet the blueprint and statistical criteria, the items were rearranged to reflect the

Test Development 32 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 2

order in which they would be presented on the assessment, following the procedures
described in Section 4.3, Test Form Assembly.

4.3 TEST FORM ASSEMBLY

Test form assembly integrates the skills of psychometricians and content experts. Each
form must measure the same construct with similar precision. For fixed-form tests, the
statistical criteria try to ensure that the construct is measured with items of similar difficulty
and discrimination across years. Spring 2019 is a first-year form and there is no baseline
form for comparison, but in subsequent years, this review will ensure that new forms
match the information curve and test characteristic curves from this first-year form.

The ILEARN forms were created using AIR’s standard process. Content specialists work
with a tool that:

e guides them in selecting items needed to meet the test blueprint, and

e graphically presents statistical information, helping them form tests that meet the
statistical criteria in the first draft.

Draft forms are reviewed by senior test developers for adherence to blueprints, possible
cueing issues, and balance in terms of item types.

Upon passing the internal content reviews, the forms are passed to psychometricians,
where experts review more detailed technical output from Form Analyzer. This software
provides a detailed statistical summary of the forms. The Form Analyzer tool is a web-
based component of the test construction suite that provides real-time information about
test forms as they are constructed by content development teams. As test developers
input items to satisfy a specific blueprint, Form Analyzer provides psychometric teams
with psychometric characteristics of the form and compares those statistical
characteristics to a previously developed form to ensure that new forms are statistically
parallel to prior forms. Specifically, Form Analyzer provides the following information
when constructing test forms:

e Test characteristics curves for the new form overlaid with a prior reference form;

e Standard error of measurement curves for the new form overlaid with a prior
reference form,;

e Test characteristics curve differences between current and reference form;
e Statistical summary of current and reference form, including:

o Classical item statistics (e.g., p-value, biserials)

o IRT-based statistics

o Individual item-level statistics; and

¢ Real-time blueprint satisfaction reports updated as items are added to the forms.
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In year 1, the first three bullets were not reviewed as no reference form existed. Statistical
summaries under bullet 4 were calculated and compared only to guideline specifications
as no reference form existed. For example, p-values were reviewed so that no items with
extreme values (e.g., less than 0.05) were used, but there was no comparison for overall
item p-values to reference forms.

4.4 ROLES AND RESPONSIBILITIES

4.4.1 Role of the AIR Content Team

AIR content teams were responsible for the initial form construction and subsequent
revisions. They performed the following tasks:

e Selection of the operational items,

e Revision of the operational item sets according to feedback from senior AIR
content staff,

e Revision of the operational item sets according to feedback from the AIR technical
team,

e Revision of the operational item sets according to feedback from IDOE,
e Assistance in the generation of materials for IDOE review, and

e Revision of the forms to incorporate feedback from IDOE.

4.4.2 Role of the AIR Technical Team

The AIR technical team, which includes psychometricians and statistical support
associates, prepares the item bank by updating ITS with current item statistics and
provides test construction training to the internal content team. The technical team
performs the following tasks:

e Preparation of item bank statistics and updating of AIR’s ITS;
e Creation of the master data sheets (MDS) for each grade and subject;
e Providing feedback on the statistical properties of initial item selections;

e Providing feedback on the statistical properties of each subsequent item selection;
and

e Assisting in the generation of materials for IDOE review.

4.4.3 Role of IDOE

The IDOE team, which includes the Assessment Director, Assistant Assessment Director,
and content specialists, previews proposed test forms and provides feedback. IDOE
performs the following tasks:
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e Review of proposed test forms; and

e Final approval of all test forms.
4.5 TARGET GUIDELINES

Because Spring 2019 was the first operational year, there was not a reference curve or
statistical targets with which to compare. Instead, the statistical targets for the forms were
set by choosing items that met general guidelines (e.g., no extreme p-values).

4.6 AcCcOMMODATED FORM CONSTRUCTION

For all grades and subjects, a second fixed form was created for use as an online
accommodated and paper form when a student’s Individualized Education Program (IEP)
called for such an accommodation. This form was transcribed to Spanish (except for ELA)
and braille.

During test development, forms across all modes were required to adhere to the same
test blueprints, content-level, and psychometric considerations. The online and
accommodated forms were then reviewed for their comparability of item counts, both at
the overall test level and at the reporting category levels. ELA assessments in both
administration modes were additionally compared for the distribution of passages by
length. The forms were then submitted for psychometric reviews, during which the
following statistics were computed and compared between the online and paper-and-
pencil accommodated forms where possible given the various item sources and differing
scales of the item pools:

e |IRT b-parameter (difficulty) mean and standard deviation;
e |IRT b-parameter minimum and maximum;

e |RT a-parameter mean and standard deviation;

e |RT a-parameter minimum and maximum;

e |tem p-value mean and standard deviation;

e |tem p-value minimum and maximum; and

e Lowest bi/polyserial.

A sample output with summary statistics for grade 5 Social Studies is presented in Table
19. As the table shows, the IRT b-parameter (difficulty) mean and the item p-value mean
are similar between the forms.

As mentioned, parallelism among test forms was further evaluated by comparing Test
Characteristics Curves (TCCs), test information curves, and Conditional Standards Errors
of Measurement (CSEMSs) between the online and paper-and-pencil forms.
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Table 2: Statistical Test Summary Comparison for Grade 5 Social Studies Online and
Paper Forms

Type Statistics Paper Form Online Form
Number of Items 40 40
Possible Score 42 42
Difficulty Mean 0.18 0.13
Difficulty StDev 1.02 0.89
Difficulty Minimum -1.21 -2.21
Difficulty Maximum 4.04 2.06
Parameter-A Mean 0.56 0.53

Overall |Parameter-A StDev 0.24 0.21
Parameter-A Minimum 0.19 0.19
Parameter-A Maximum 1.19 0.97
P-Value Mean 0.50 0.50
P-Value StDev 0.14 0.13
P-Value Minimum 0.09 0.28
P-Value Maximum 0.75 0.86
Lowest Bi/Poly-Serial 0.22 0.25

4.6.1 Test Characteristic Curve

An Item Characteristic Curve (ICC) shows the probability of a correct response as a
function of ability, given an item’s parameters. TCCs can be constructed as the sum of
ICCs for the items included on any given assessment. The TCC can be used to determine
test taker raw scores or percentage-correct scores that are expected at a given ability
level. When two tests are developed to measure the same ability, their scores can be
equated using TCCs.

Items were selected for the braille/breach form so that the form TCC matched the regular
online form TCC as closely as possible. Figure 2 compares the TCCs for both online and
braille/breach forms of grade 3 ELA Reading. Appendix C of Volume 1 provides the TCC
for all grades in both subjects.
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Figure 2: TCC Comparisons of Grade 5 Social Studies Online and Paper Forms
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4.6.2 Test Characteristic Curve Difference

Assembly of parallel forms is a critical step in the test development process when there
is a need for developing more than one form. For the test scores to be comparable across
forms, such forms must meet both statistical and content requirements. Figure 3
illustrates a sample TCC difference, which allows us to evaluate the degree to which the
parallelism is achieved between the forms.
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Figure 3: TCC Differences of Grade 4 Science Online and Accommodated Forms
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4.6.3 Conditional Standard Error of Measurement Curve

The CSEM curve shows the level of error of measurement expected across the range of
student ability, and the Form Analyzer tool allows test developers to compare the
statistical comparability of multiple forms simultaneously. The example in Figure 4
superimposes two CSEM curves onto one plot so that test developers can view the
degree to which the two test forms are statistically parallel, and this is provided as an
example of how test developers use the CSEM curves when building forms.
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Figure 4: CSEM Comparisons of Grade 4 Science Online and Accommodated Forms
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5. PERFORMANCE LEVEL DESCRIPTORS

The Indiana Department of Education (IDOE) held a meeting with Indiana educators the
week of June 18-21, 2018 to develop performance level descriptors (PLDs). The main
purpose of the meeting was for educators to develop Range PLDs for each grade and
content area and recommend proficiency level names to be used for reporting following
their review of the policy PLDs.

Performance level descriptors (PLDs) describe levels of achievement or categories of
performance on a large-scale assessment. PLDs are used to inform the evidence
required for item development, inform items selected during the form construction
process, and support standard setting panelist recommendations during the standard
setting process. They are then ultimately used to inform stakeholder interpretation of
student scores once standards are set. This section focuses on Policy and Range
PLDs, as they were the subject of the June 2018 meetings with Indiana educators.

e Policy PLDs: Policy PLDs articulate the overall claims about a student’s
performance in each performance level. The policy PLDs are used by
policymakers to broadly articulate the goals and rigor for the state’s
performance standards.

e Range PLDs: Range PLDs describe the expectations for students across
each standard and proficiency level, demonstrating how the content
represents a progression of knowledge, skills, and processes across
performance levels and across grades. For licensed banks, range PLDs
specific to each grade and content area were used by test developers to
guide item writing within proficiency levels to ensure content discriminates by
mastery of essential content with the range of proficiency. Range PLDs were
created for each Indiana Academic Standard (IAS) for use in standard setting,
as well as to guide future item writing.

5.1.1 Policy PLDs

Policy PLDs define, at a broad policy level, what it means to be proficient across the
performance levels. Policy PLDs must convey an appropriate sense of rigor, clearly
setting Indiana’s expectations for a progression toward college and career readiness.
Prior to the Range PLD meeting in June 2018, AIR and IDOE drafted Policy PLDs for
educator review. The Policy PLDs were informed by Department leadership for
educators to consider in light of the new assessment. During the first part of May 2018,
IDOE sent a survey to educators to inform the labels for performance levels. On May
15, 2018, IDOE convened a stakeholder panel to make recommendations for ILEARN
Policy PLDs. IDOE provided panelists with a background in the purpose and role of
PLDs within the ILEARN assessment system. IDOE shared the educator survey
information with the panelists and asked for their input on proficiency level names.
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Panelists agreed with the educators’ top choice for the following proficiency level
names:

e Level 1: Below Proficiency

e Level 2: Approaching Proficiency
e Level 3: At Proficiency

e Level 4: Above Proficiency

After discussion, panelists unanimously agreed that PLDs should represent proficiency
as on track for college and career readiness. During the meeting, the committee drafted
recommended wording for each performance level that is reflected in the final Policy
PLDs (see Volume 6, Appendix D).

5.1.2 June 2018 Range PLD Workshop

Panelists created Range PLDs during the June 2018 workshop. These Range PLDs
were informed by two sample PLDs for each content area and grade level drafted by
AIR to model PLD creation for workshop participants. AIR also created a large group
PowerPoint (PPT) presentation to further articulate the purpose and process for Range
PLD creation. The process followed is described in Figure 5:

Figure 5: PLD Development Process

PLD Development Process
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IDOE approved the sample PLDs and PPT presentation prior to the workshop. Once
IDOE approved these materials, each room facilitator adapted the PPT to their content
area and grade band.

The workshop was organized as follows for each content area:

e ELA and Mathematics were each divided into grade band groups (Grades 3,
4,5 and Grades 6, 7, 8);

e Science was divided into two groups (Grades 4 and 6 and Biology); and
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e Social Studies had one group of Grade 5 educators. (Note: See Volume 7,
“U.S. Government Standard Setting,” for a description of how the Range
PLDs were drafted for that content area.)

ELA and Mathematics had nine educators per grade band, enabling facilitators to divide
the rooms into subgroups to complete work. Each subgroup was assigned a reporting
category or set of standards. Recruitment targeted two teachers per grade, plus one
access teacher per grade representing special populations (English Language
Learners, Special Education). Science and Social Studies had six educators per room,
with at least one special education teacher or English Learner teacher to represent
special populations.

During the meeting, educators reviewed Policy PLDs and created Range PLDs.
Facilitators were trained in advance on the following points:

o Eliciting educator input on the Policy PLDs;

o Creating Range PLDs for each standard and performance level,
demonstrating how the content represents a progression of knowledge,
skills, and processes across performance levels and across grades;

o Stressing to panelists that the Policy and Range PLDs are
recommendations; and

o Asking panelists to provide recommendations on proficiency level names.

The workshop began one Day One with a welcome from IDOE and AIR staff, who
provided an overview of the policy aspects of the workshop, including how this process
contributes to the overall test development and standard setting processes. IDOE then
discussed the Policy PLDs, providing an outline of the process used by the Policy PLD
panel to draft Policy PLDs. IDOE shared the draft Policy PLDs with panelists. Then, AIR
staff provided training on the processes to be used during the workshop.

After a break, the meeting shifted to Range PLD training within each room. Facilitators
described the process for creating Range PLDs and shared the tools used for creating
them. Facilitators began by asking panelists to consider the level of rigor described by
each Policy PLD. Facilitators introduced panelists to Hess’ Cognitive Rigor Matrix,
asking them to think about the terms that best convey the rigor articulated by the
different Policy descriptors. The panelists used the matrix as a resource to help form a
common language around each proficiency level. Facilitators emphasized that there is
not a direct correlation between DOK and proficiency levels.

Using an example Range PLD for one standard, facilitators then modeled how to parse
out the Indiana Academic standards to create a Range PLD, focusing on the key words
used in each performance level. In modeling how to parse the standards, the facilitator
noted the importance of defining the level 3 (at proficiency) PLD as an anchor for the
other descriptors. Next, the facilitator led the group through developing a Range PLD for
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one standard. Each group developed a level 3 PLD, then moved to level 2, level 4, and
level 1 for the first standard. Once the facilitators observed calibration across panelists,
the panelists were split into groups to create Range PLDs for all standards. At the end
of Day One, AIR and IDOE staff reviewed the panelists’ work to check on subject area
and content area coherence and consistency with expectations outlined in the Policy
PLDs.

Based on results of the review at the end of Day One, room facilitators and IDOE staff
spent some time recalibrating groups as necessary during the morning of Day Two.
Once panelists completed the first assigned grade for content areas in subgroups,
groups presented their standards to the room to calibrate the entire grade at the room
level. When the Grades 3—5 and the Grades 6—8 rooms for Math and ELA each
completed their first grade, they met for a cross-grade articulation to ensure coherence
between groups. Once each group came to consensus on PLDs for their first grade,
they moved to their second grade. Math and ELA worked on the grades that bridged the
two groups: Grades 5 and 6. The Math and ELA groups followed the same process they
used for the initial grade but referenced the Range PLDs for that grade to ensure
coherence and consistency. Once science completed Grade 4, they moved on to Grade
6. Biology and Social Studies adjourned when they completed their Range PLDs for
their sole grade.

On Day Three, the ELA and Math groups completed the second grade of Range PLDs.
When both groups within a content area finished working, they met together to vertically
articulate their Range PLDs to ensure coherence across grades. The groups paid
attention to standards that overlapped between the two grades. Once they completed
this task, ELA and Math groups completed Grades 3 and 8. They followed the same
process used for the other grades, referencing those Range PLDs to ensure coherence
and consistency. Once Science completed Grades 4 and 6, they met to ensure
coherence across grades, and then adjourned.

On Day Four, Math and ELA content area groups met for a cross-grade articulation
discussion. They compared the expectations for similar standards to ensure a sensible
progression of rigor. The committee primarily focused on examining Level 3, since this
level is considered the entry point for college-readiness. The group first conducted
articulation across Grades 3, 4, and 5, then across Grades 6, 7, and 8.

On the afternoon of Day Four, the policy review panel convened to review the Range
PLDs. The panelists met to ensure that the Range PLDs were consistent with the goals
of the Policy PLDs. The panel consisted of Indiana stakeholders, including:

e Representatives from the State Board of Education;
¢ Indiana Department of Education leadership;
e State ELL Director;

e Special Education Director; and
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e Representatives from higher education.

AIR provided a bundle of materials to the panel on the morning of the meeting,
including:

e Policy PLDs for each content area and grade;

e Range PLDs for each content area and grade;

e Applicable notes about discussions and potential revisions; and
e Guiding questions to focus discussion. For example:

o Do the level 3 Range PLDs convey an appropriate sense of rigor consistent
with the Policy PLDs?

o Do the Range PLDs for each grade reflect an appropriate progression of rigor
across proficiency levels?

o Do the PLDs reflect the increase in complexity of the standards across the
grade levels?

After the June 2018 educator workshop, AIR and IDOE revised the PLDs based on
feedback from the policy review panel. AIR worked with IDOE to edit the Range PLDs
for consistency of format, language, and grammar, prior to finalizing the documents for
presentation to the Indiana State Board of Education (SBOE). The Range PLDs
approved by this body were then posted to the IDOE website.
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1. INTRODUCTION

The State of Indiana implemented a new online assessment for operational use beginning
with the 2018-2019 school year. This new assessment program, referred to as the
ILEARN assessments, replaced Indiana Statewide Testing for Educational Progress-Plus
(ISTEP+) assessments developed by Pearson. ILEARN comprises English/Language
Arts (ELA) and Mathematics assessments in grades 3-8. Science is administered in
grades 4 and 6, and Biology is administered in high school. Social Studies is administered
in grade 5, and U.S. Government is administered in high school. The U.S. Government
assessment is optional. The ELA and Mathematics assessments are computer-adaptive
tests (CATs), and the Science and Social Studies tests are fixed-form online
assessments. The ELA, Mathematics, and Science assessments consist of a non-
performance task segment and a performance task segment. Students needed to
complete the non-performance task segment of the test to receive their final overall scale
score and both the non-performance task segment and the performance task segment to
receive an overall scale score and reporting category level scores.

Assessment instruments should have established test administration procedures that
support useful interpretations of score results, as specified in Standard 6.0 of the
Standards for Educational and Psychological Testing (AERA, APA, & NCME, 2014). This
volume of the ILEARN technical report provides details on the testing procedures,
accommodations, Test Administrator (TA) training and resources, and test security
procedures implemented for ILEARN. Specifically, it provides the following test-
administration—related evidence for the validity of the assessment results:

e A description of the student population that takes ILEARN;

e A description of the training and documentation provided to TAs necessary for
them to follow the standardized administration procedures;

e A description of offered test accommodations intended to remove barriers that
otherwise would interfere with a student’s ability to take a test;

e A description of the test security process implemented to mitigate loss, theft, and
test content reproduction of any kind; and

e A description of the American Institutes for Research (AIR)’s quality monitoring
(QM) system and test irregularity investigation process to detect cheating,
monitor item quality in real-time, and evaluate test integrity.
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2. TESTING PROCEDURES AND TESTING WINDOWS

Administering the 2018-2019 ILEARN assessments required coordination, detailed
specifications, and proper training. In addition, several individuals in each corporation and
school were involved in the administration process, from those setting up secure testing
environments to those administering the tests. Without the proper training and
coordination of these individuals, the standardization of the test administration could have
been compromised. IDOE worked with AIR to develop and provide the training and
documentation necessary for the administration of ILEARN under standardized
conditions within all testing environments, both online and on paper-and-pencil tests.

All students were required to take a practice test at their school prior to taking the 2018-
2019 ILEARN assessments. These practice tests contained sample test items similar to
the test items that students would encounter on the ILEARN assessments in order to help
students become familiar with the item types that would be presented to the students on
the online or paper-and-pencil assessments. Indiana students also had the opportunity to
interact with released, non-secure items on a public-facing Released Items Repository
(RIR) assessments available on the ILEARN portal. The ILEARN RIR was deployed in
May 2018, which allowed students to have online access to the items for nine months
prior to the opening of the testing window.

The ILEARN assessments were administered in multiple segments over multiple days.
The test segments administered for each content area were as follows:

e ELA: non-performance task CAT segment and a performance task segment;

e Mathematics: non-performance task CAT segment and a performance task
segment;

e Science: non-performance task fixed-form segment and a performance task
segment; and

e Social Studies: non-performance task fixed-form segment.

The ILEARN assessments were untimed, but timing estimates were included in the
ILEARN Test Administrator's Manuals (TAMs) (Appendices L through N in this volume)
to ensure that schools had resources available to create local testing schedules. The
ILEARN testing window for grades 3-8 was April 16 through May 17, 2019. The fall
Biology test was available from December 4 through December 20, 2018, and the winter
Biology test was available February 11 through February 28, 2019. The spring Biology
and U.S. Government tests were available April 16 through May 24, 2019.
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2.1 ELIGIBLE STUDENTS

All students enrolled in tested grade levels/courses participated in the Spring 2019
ILEARN administration with or without accommodations. Section 1111(b)(2)(A) of the
Elementary and Secondary Education Act of 1965 (as amended by the Every Student
Succeeds Act [ESSA]) requires the implementation of high-quality student academic
assessments in Mathematics, Reading or Language Arts, and Science. Section
1111(b)(2)(B)(i)(I) requires that these assessments be administered to all elementary
and secondary school students. In addition, Section 1111(c)(4)(E) requires participation
rates in statewide assessments of at least 95% for all students and each subgroup of
students, and factors this percentage into the state’s federal accountability system.
Students’ failure to take Indiana’s assessments may result in a lower federal
accountability rating. Students must take the tests appropriate for the grade level/subject
in which they are receiving instruction. All testing is administered on the basis of the
student’s enrolled grade, and off-grade testing is not available for ILEARN.

e Public and Private School Students. Students enrolled in Indiana public,
charter, accredited nonpublic, and Choice schools were required to participate in
grade- and course-level appropriate ILEARN assessment(s).

e Home Education Program Students. Students who received instruction at home
and were registered appropriately with their corporation office as Home Education
Program students were eligible to participate in statewide assessments. If parents
or guardians identified an ILEARN assessment as a selected measure of their
child’s annual progress, students could participate in an ILEARN administration,
as directed by the Corporation Test Coordinator (CTC).

e English Learners (ELs). All ELs enrolled in tested grade levels and courses were
expected to participate in all ILEARN assessments, including English/Language
Arts, regardless of how long these students had been enrolled in a U.S. school.
Mathematics, Science, and Social Studies assessments are all available in
stacked Spanish in the online Test Delivery System (TDS). Stacked Spanish is
represented on the screen with the stimuli, passage, and item all appearing in both
Spanish and English for students whose test setting language is Spanish.

e Students with Disabilities. Indiana has established procedures to ensure the
inclusion in statewide testing of all public elementary and secondary school
students with disabilities. Federal and state laws require that all students
participate in the state testing system. In Indiana, a student on an Individualized
Education Program (IEP) participates under one of these three general options:

1. ILEARN without accommodations
2. ILEARN with approved accommodations
3. Indiana Alternate Measure (I AM) Alternate Assessment

Per the Individuals with Disabilities Education Improvement Act (IDEA) and Title 511
Article 7-Special Education, published December 2014 by the Indiana State Board of
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Education, decisions regarding which assessment option a student will participate in are
made annually by the student’s IEP team and are based on the student’s curriculum,
present levels of academic achievement, functional performance, and learning
characteristics. Decisions cannot be based on program setting, category of disability,
percentage of time in a particular placement or classroom, or any considerations
regarding a school’s Adequate Yearly Progress (AYP) designation.

If a student requested an extraordinary exemption option due to a medical complexity, he
or she may have been exempt from participating in statewide, standardized assessments
pursuant to the provisions of School Accountability, a letter requesting the exemption is
required.

2.2 TESTING ACCOMMODATIONS

Students patrticipating in the online ILEARN assessment were able to use the designated
standard online testing features in the TDS. These features included the ability to select
an alternate background and font color, mouse pointer size and color, and font size before
testing. During the tests, students could zoom in and zoom out to increase or decrease
the size of text and images; highlight items and passages (or sections of items and
passages); cross out response options by using the strikethrough function; use a notepad
to make notes; and mark a question for review using the flag function.

All Indiana state assessments have appropriate accommodations available to make these
options accessible to students with disabilities and ELs, including ELs with disabilities.
Accommodations were provided to students with disabilities enrolled in public schools
with current IEPs or Section 504 Plans, as well as to students identified as ELSs.

The accommodations available for eligible students participating in the ILEARN
assessments are described in the various test administrator manuals (TAMS)
(Appendices J, K, and L of this report volume), which were accessible to schools before
and during testing in the Resources section of the ILEARN Portal.

The ILEARN assessments provide two categories of assessment features to students.
These include designated features and accommodations, both embedded and non-
embedded in the TDS. Section 3.2 of Volume 1 of this technical report lists the allowed
accommodations and the number of students who were provided with accommodations
during the 2018-2019 ILEARN test administration.

Table 1 provides a list of designed features and accommodations that were offered in the
2018-2019 administration. Designated features for the ILEARN are those supports that
are available for use by any student for whom the need has been indicated by an educator
(or team of educators with parent/guardian and student). The Online Test Delivery
System (TDS) User Guide at the ILEARN portal (Appendix A of this report volume)
provides instructions on how to access and use these features.
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Table 1: Designated Features and Accommodations Available in Spring 2019

Designated Features Accommodations
Embedded
Color contrast (Onscreen) American Sign Language (ASL)
Glossaries (Language) Audio Transcriptions
Language Closed Captioning
Masking Permissive Mode
Mouse pointer Print on Demand
Print size Streamline
Translation Stacked Spanish Text-to-Speech

Non-Embedded

Assistive technology to Magnify/Enlarge Alternate Indication of a Response
Access to Sound Amplification Program Paper Booklet
Special Furniture or Equipment for Viewing | Braille Transcript for Audio Items
Test Large Print Booklet
Special Lighting Conditions Read-Aloud Self
Time of Day for Testing Altered Read-Aloud Script for Paper Booklet
Scribe

Speech-to-Text

Tested Individual

Interpreter for Sign Language

Braille Booklet

Multiplication Table

Hundreds Chart

Additional Breaks

Bilingual Word-to-Word Dictionary

Color Acetate Film for Paper Assessments
Calculator

Non-standard accommodation requests were recorded under a Special Requests section
in the Test Information Distribution Engine (TIDE). These special requests required IDOE
approval.

Students who required online accommodations (e.g., text-to-speech) were provided the
opportunity to participate in practice activities for the statewide assessments with
appropriate allowable accommodations. Test settings and accommodations were
required to be identified in TIDE before starting an online test session. Some settings and
accommodations could not be changed once a student started the test.

If an EL or a student with an IEP or Section 504 Plan used any accommodations during
the test administration, this information was recorded by the Test Administrator (TA) in
his or her required administration information and captured by AIR in the database of
record (DoR). AIR included this data in the state output student data score files (SDFSs)
provided to IDOE.
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Guidelines recommended for making accommodation decisions included the following:

e Accommodations should facilitate an accurate demonstration of what the student
knows or can do;

e Accommodations should not provide the student with an unfair advantage or
negate the validity of a test; accommodations must not change the underlying skills
that are being measured by the test;

e Accommodations must be the same or nearly the same as those needed and used
by the student in completing daily classroom instruction and routine assessment
activities; and

e Accommodations must be necessary for enabling the student to demonstrate
knowledge, ability, skill, or mastery.

Students with disabilities not enrolled in public schools or receiving services through
public school programs who required accommodations to participate in a test
administration were permitted access to accommodations if the following information was
provided:

e Evidence that the student had been found eligible as a student with a disability as
defined by Individuals with Disabilities Education Improvement Act (IDEA); and

e Documentation that the requested accommodations had been regularly used for
instruction.

2.3 AVAILABLE ACCOMMODATIONS

The TA and the School Test Coordinator (STC) were responsible for ensuring that
arrangements for accommodations had been made before the test administration dates.
As a supplement to the TAMs, IDOE provided a separate accessibility manual, the
Indiana Assessments Policy Manual (Appendix K of this report volume) for individuals
involved in administering tests to students who required accommodations.

For eligible students with IEPs or Section 504 Plans participating in paper-based
assessments, the following accommodations were available:

° Contracted UEB braille and UEB Nemeth for Math.

For eligible students with IEPs, Section 504 Plans, or Individual Learning Plans
participating in online assessments, a comprehensive list of accommodations is given in
the Test Information Distribution Engine (TIDE) User Guide (Appendix E of this report
volume).

The accommodation guidelines provide information about the tools, supports, and
accommodations that are available to students taking the ELA, Mathematics, Science,
and Social Studies assessments. For further information, please refer to the Indiana
Assessments Policy Manual (Appendix K of this report volume).
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The IDOE monitors test administration in corporations and schools to ensure that
appropriate assessments, with or without accommodations, are administered for all
students with disabilittes and ELs, and are consistent with Indiana’s policies for
accommodations.
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3. ADMINISTRATOR TRAINING

IDOE established and communicated a clear, standardized procedure to educators and
key personnel involved with administration of ILEARN assessments, including the
process for giving students access to accommodations. Key personnel involved with
ILEARN administration included Corporation Test Coordinators (CTCs), Non-Public
School Test Coordinators (NPSTCs), Corporation Information Technology Coordinators
(CITCs), STCs, and TAs. The roles and responsibilities of staff involved in testing are
further detailed in the next section.

TAs were required to complete the online AIR TA Certification Course before
administering the test. There were also several training modules developed by AIR in
collaboration with IDOE to facilitate test administration. The modules included topics on
AIR systems, test administration, and accessibility and accommodations. These modules
are included in the appendices to this volume of the technical report.

Test administrator manuals and guides were available online for school and corporation
staff. The Online Test Delivery System (TDS) User Guide (Appendix A of this report
volume) was designed to familiarize TAs with the TDS and contained tips and
screenshots throughout the text. The user guide described:

e Steps to take prior to accessing the system and logging in;

e Navigation instructions for the TA Interface application;

e Details about the Student Interface, used by students for online testing;

e Instructions for using the training sites available for TAs and students; and
e Information on secure browser features and keyboard shortcuts.

The User Support sections of both the Online Test Delivery System (TDS) User Guide
(Appendix A of this report volume) and the Test Information Distribution Engine (TIDE)
User Guide (Appendix E of this report volume) provided instructions that addressed
technology challenges that could occur during test administration. The AIR Help Desk
collaborated with IDOE to provide support to Indiana schools as they administered the
state assessment.

3.1 ONLINE ADMINISTRATION

The Online Test Delivery System (TDS) User Guide (Appendix A of this report volume)
provided instructions for creating test sessions; monitoring sessions; verifying student
information; assigning test accommodations; and starting, pausing, and submitting tests.
The Technology Setup for Online Testing Quick Guide (Appendix B of this report volume)
provided information about hardware, software, and network configurations to run AIR’s
various testing applications.

Personnel involved with statewide assessment administration played an important role in
ensuring the validity of the assessment by maintaining both standardized administration
conditions and test security. Their roles and responsibilities are summarized below.
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Roles and Responsibilities in the Online Testing Systems

CTCs, NPSTCs, STCs, and TAs each had specific roles and responsibilities in the online
testing systems. See the Online Test Delivery System User Guide (Appendix A of this
report volume) for their specific responsibilities before, during, and after testing.

CTCs

CTCs were responsible for coordinating testing at the corporation level, ensuring that the
STCs in each school were appropriately trained and aware of policies and procedures,
and that they were trained to use AIR’s systems.

CITCs

CITCs were responsible for ensuring that testing devices were properly configured to
support testing and coordinating participation in the January 2019 statewide readiness
test (SRT). All schools were required to complete the SRT to prepare for online testing.
The SRT was a simulation of online testing at the state level that ensured student testing
devices and local school networks were correctly configured to support online testing.

NPSTCs

NPSTCs were responsible for coordinating testing at the school level for non-public
schools, ensuring that the STCs within the school were appropriately trained and aware
of policies and procedures, and that the STCs were trained to use AIR’s systems.

STCs

Before each administration, STCs and CTCs were required to verify that student eligibility
was correct in TIDE, and that any accommodations or test settings were correct. To
participate in a computer-based online test, students had to be listed as eligible for that
testin TIDE. See the Test Information Distribution Engine User Guide (Appendix E of this
report volume) for more information.

STCs were responsible for ensuring that testing at their schools was conducted in
accordance with the test security measures and other policies and procedures
established by IDOE. STCs were primarily responsible for identifying and training TAs.
STCs worked with technology coordinators to ensure that computers and devices were
prepared for testing and technical issues were resolved to ensure a smooth testing
experience for the students. During the testing window, STCs monitored testing progress,
ensured that all students participated as appropriate, and handled testing issues as
necessary by contacting the AIR Help Desk.

TAs

TAs administered the ILEARN assessment to students as well as a practice test session
prior to the assessment.

TAs were responsible for reviewing necessary user manuals and user guides to prepare
the testing environment and ensure that students did not have unauthorized books, notes,
scratch paper, or electronic devices. They were required to administer the ILEARN
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assessment according to the directions found in the guide. TAs were required to report to
the STC any deviation in test administration, at which time the STC was required to report
it to the CTC. Then, if necessary, the CTC was to report it to IDOE. TAs also ensured that
the only available resources were those allowed for specific tests were available tests,
and no additional resources were being used during administration of the ILEARN
assessment.

For the ELA component of the online ELA assessment, students in grades 3-8 were
required to have headphones or earbuds. There were no technical specifications for either
device. IDOE did not provide headphones or earbuds; rather, the schools provided them,
or students could use their own. Headphones should have been checked prior to the first
day of testing to ensure they functioned properly with the computer or device the students
would use for the assessment. TAs were also instructed to make sure that the students
used their headphones or earbuds on the ILEARN practice test. On the day of ILEARN
testing, to further verify that headphones were functional, a sound check was built into
the sign-in process of the online assessment, and students were asked to confirm that
headphones or earbuds were working prior to entering the test.

3.2 TEST ADMINISTRATION RESOURCES

The list of webinars and training resources available to corporations and schools for the
2018-2019 ILEARN administration is provided below. All training materials were available
online at the ILEARN Portal. (PDFs of these resources have also been included in this
technical report as Appendices J, Q-V, and S—AC, respectively.) Test administration
resources comprising various tutorials and documents (user guides, manuals, quick
guides, etc.) were available through the ILEARN Portal.

e Test Administrator Certification Course: All educators who administered the
ILEARN assessment were required to complete an online TA Certification Course.

e Accessibility and Accommodations Implementation and Setup Module: This
online module provided information on accessibility and accommodations in
Indiana for the ILEARN tests.

e Understanding Indiana’s New Assessment System Webinar Module: This
online module provided an overview of the new ILEARN assessment to prepare
parents, educators, and administrators for what to expect from the 2018-2019
assessments.

e Computer-Adaptive Tests Webinar Module: This online module described
computer-adaptive-testing and the student test experience.

e Why It Is Important to Assess Webinar Module: This online module illustrated
the importance of statewide testing.

e Student Interface Training Webinar Module: This online module provided
information and a step-by-step guide through the Student Interface in the TDS.

e Test Administrator Training Webinar Module: This online module provided
information and a step-by-step guide through the TA Interface in the TDS.
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Request an Item Rescore Webinar Module: This online module provided
additional information regarding Indiana legislation that allows a principal or
parent/guardian to request an item rescore for handscored items on the ILEARN
tests.

Test Administration Overview Webinar Module: This module provided a
general overview of the TA role in the test administration process, including key
responsibilities before, during, and after the testing window.

Test Information Distribution Engine (TIDE) Webinar Module: This module
provided a general overview of TIDE and the features applicable to educators and
administrators before, during, and after testing.

Test Delivery System (TDS) Webinar Module: This module provided a general
overview of AIR’s TDS and the features available in both the TA Interface and the
Student Interface within TDS.

Online Reporting System (ORS) Webinar Module: This module provided a
general overview of the ORS where student scores, including individual scores and
aggregate scores, are displayed after students complete the ILEARN
assessments.

Technology Requirements for Online Testing Webinar Module: This module
provided technology requirements for corporation and school technology
coordinators to ensure that their testing devices are set up properly before testing.

How the Scoring Process Works Webinar Module: This module provided
information for educators to better understand the scoring process that the tests
go through prior to reporting.

Table 2 presents the list of available user guides and manuals related to ILEARN
administration. The table also includes a short description of each resource and its
intended use. (PDFs of these eight publications have also been included in this technical
report as Appendices [A-H], respectively.)

Table 2: User Guides and Manuals

Resource

Description

Online Test Delivery System (TDS)
User Guide

This user guide supports TAs who manage testing for students participating in
the ILEARN practice tests, released item repository tests, operational tests.

Technology Setup for Online
Testing Quick Guide

This document explains in four steps how to set up technology in Indiana
corporations and schools.

2018-2019 Additional
Configurations and Troubleshooting
Guide for Windows, Mac, Android,
Chrome OS, and Linux

This manual provides information about hardware, software, and network
configurations for running various testing applications provided by American
Institutes for Research (AIR).

Indiana Online Practice Test User
Guide

This user guide provides an overview of the ILEARN Practice Test.

Test Information Distribution Engine
(TIDE)

This user guide describes the tasks performed in the Test Information
Distribution Engine (TIDE) for ILEARN assessments.
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Braille Requirements Manual for This manual provides an overview of how to ensure your computer devices are

Online Testing set up properly to successfully administer the online Braille assessments for
ILEARN.

Online Reporting System (ORS) This user guide provides an overview of the different features available to

User Guide educators to support viewing student scores for the ILEARN assessment.

2018-2019 Indiana Accessibility The accessibility manual establishes the guidelines for the selection,

and Accommodations Guidance administration, and evaluation of accessibility supports for instruction and
assessment of all students, including students with disabilities, English learners
(ELs), ELs with disabilities, and students without an identified disability or EL
status.

Department Resources and Support

In addition to the resources listed in Table 2, IDOE provided the following resources for
corporations:

o Weekly newsletter distributed via email from the IDOE Office of Assessment to all
officially designated CTCs in IDOE’s database. The newsletter was titled “ILEARN
Assessment Update” and included information on new announcements relevant to
the ILEARN assessment, reminders of upcoming milestones, and a planning
ahead section with important dates in the ILEARN program. The IDOE Office of
Assessment contact information was also available at the end of each weekly
newsletter so that corporations and schools could contact the IDOE directly if there
were any questions.

e Communications via email memos took place on an “as needed” basis. These
messages generally addressed specific issues that needed to be transmitted
quickly to administrators and teachers in the field or important information that the
IDOE wanted to ensure was clearly outlined due to its importance to the ILEARN
program. An example of this was a memo the IDOE sent in Fall 2018 that contained
extensive information about ILEARN scheduling and timing guidance, which was
intended to help schools develop their ILEARN testing schedules. The distribution
was to superintendents, principals, and school leaders.

e General information about the assessments was posted on the IDOE Office of
Assessment website (https://www.doe.in.gov/assessment), such as dates of
testing windows for all state-administered assessments. The Accessibility and
Accommodations Guidance in the ILEARN Policy and Guidance section of IDOE’s
website was often referenced to address questions pertaining to accommodations
and overall accessibility.

ILEARN Released Items Repository

The ILEARN Released Item Repository (RIR) is a collection of non-secure items and
performance tasks that were available to the public via the ILEARN Portal and were
intended to allow students, parents, and educators access to content that would be similar
to what the student encountered when taking the ILEARN assessment. The ILEARN RIR
was deployed on May 15, 2018, and remained available throughout the testing window.
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A scoring guide accompanied the RIR, which provided educators the opportunity to see
how their students performed on the assessment and where to focus efforts to improve
student performance prior to the administration of the ILEARN assessment.

ILEARN Practice Tests

The purpose of the practice tests was to familiarize students with the TDS functionality
and item types that students would experience on the ILEARN tests. The practice tests
did not contain performance tasks and were not computer-adaptive. The items provided
a grade-specific testing experience, including a variety of question types. The practice
tests were not intended to guide classroom instruction. Users could also use the tutorials
on each item to familiarize themselves with the different features and response
instructions for each item type.

The ILEARN practice tests were deployed on October 1, 2018, and remained available
throughout the testing window. The ILEARN practice tests were designed for use with the
AIR Secure Browser and a supported web browser. The portal provided a list of supported
web browsers on which to administer the practice tests. AIR’s TDS delivered the practice
tests in secure mode and used the same test delivery engine as the operational test to
ensure that the student testing experience on the practice test matches the student
experience for the operational test. IDOE required all students to take the practice test
before taking the operational ILEARN test.

Students taking the ILEARN assessment on paper were also required to take a paper-
and-pencil practice test prior to taking the operational ILEARN assessment. The practice
test items were delivered to students at the beginning of the paper-and-pencil test
booklets. The TA script provided specific instructions to ensure that the students
completed the paper-and-pencil practice test items prior to starting the operational
ILEARN assessment. A practice test answer key was included within the TA script and
provided educators the opportunity to ensure that their students understood how to
respond to the different question types represented on the ILEARN assessment.
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4. TEST SECURITY PROCEDURES

Test security involves maintaining the confidentiality of test questions and answers, and
is critical in ensuring the integrity of a test and the validity of test results. Indiana has
developed an appropriate set of policies and procedures to prevent test irregularities and
ensure test result integrity. These include maintaining the security of test materials,
assuring adequate trainings for everyone involved in test administration, outlining
appropriate incident-reporting procedures, detecting test irregularities, and planning for
investigation and handling of test security violations.

All personnel that administered ILEARN assessments were required to complete the
online TA Certification Course accessible through the ILEARN portal. TDS was
configured so that personnel could not administer tests without completing the TA
Certification Course. Access to the course was limited to the following roles: CTC, Co-
Op, CITC, NPSTC, STC, and TA.

The test security procedures for ILEARN included the following:

e Procedures to ensure security of test materials;
e Procedures to investigate test irregularities; and
e Guidelines to determine if test invalidation was appropriate/necessary.

To support these policies and procedures, IDOE leveraged security measures within AIR
systems. For example, students taking the ILEARN assessments were required to
acknowledge a security statement confirming their identity and acknowledging that they
would not share or discuss test information with others. Additionally, students taking the
online assessments were logged out of a test within the AIR Secure Browser after 20
minutes of inactivity.

In developing the ILEARN Test Coordinator’s Manual (Appendix O of this report
volume) and the ILEARN TAMs (Appendices L through M of this report volume), IDOE
and AIR ensured that all test security procedures were available to everyone involved
in test administration. Each manual included protocols for reporting any deviations in
test administration.

If IDOE determined that an irregularity in test administration or security occurred, it acted
based upon approved procedures including but not limited to the following:

e Invalidation of student scores; and
e A requirement for the corporation or school to administer the breach form.

4.1 SECURITY OF TEST MATERIALS

Before the test materials were finalized, test items and performance tasks went through
multiple reviews, including review by various committees. It was critical to maintain the
security of test items and performance tasks during these committee meetings. Iltems
were accessed directly from AIR’s secure Item Tracking System (ITS) for online
committee meetings. Printed copies of items and performance task content were not
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provided to educators participating in the committee meetings. Any secure materials
created at the meetings or distributed during the meetings were collected and destroyed
following the meetings. Secure content was printed on light green paper with each page
marked as secure in the header and/or footer. No materials were viewed by participants
until after they signed the AIR and IDOE non-disclosure forms. AIR staff reviewed the
security procedures with the committee members prior to obtaining their written
acknowledgement.

All test items and performance tasks, test materials, and student-level testing information
were deemed secure and were required to be appropriately handled. Secure handling
protects the integrity, validity, and confidentiality of assessment questions, prompts, and
student results. Any deviation in test administration was required to be reported to protect
the validity of the assessment results.

The security of all test materials was required before, during, and after test administration.
After any administration, initial or make-up test session, secure materials (e.g., scratch
paper) were required to be returned immediately to the STC and placed in locked storage.
Secure materials were never to be left unsecured and were not permitted to remain in
classrooms or be removed from the school’s campus overnight. Secure materials that did
not need to be returned to the print vendor for scanning and scoring were to be destroyed
securely following outlined security guidelines, but were not allowed to be discarded in
the trash. In addition, any monitoring software that might have allowed test content on
student workstations to be viewed or recorded on another computer or device during
testing had to be disabled.

It was considered a testing security violation for authorized corporation or school
personnel to fail to follow security procedures set forth by the IDOE, and no individual
was permitted to do the following:

e Read, copy, share or view the passages, test items, or performance tasks before,
during, or after testing;

e Explain the passages, test items, or performance tasks to students;

e Change or otherwise interfere with student responses to test items or performance
tasks;

e Copy or read student responses; and
e Cause achievement of schools to be inaccurately measured or reported.

All accommodated assessment books (regular print, large print, braille, and Spanish)
were treated as secure documents, and processes were in place to protect them from
loss, theft, and reproduction of any kind.

To access the online ILEARN tests, a secure browser was required. The AIR Secure
Browser provided a secure environment for student testing by disabling hot keys, copy,
and screen capture capabilities and preventing access to the desktop (Internet, email,
and other files or programs installed on school machines). Users could not access other
applications from within the AIR Secure Browser, even if they knew the keystroke
sequences. Students were not able to print from the AIR Secure Browser. During testing,
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the desktop was locked down. The AIR Secure Browser was designed to ensure test
security by prohibiting access to external applications or navigation away from the test.
See the Online Test Delivery System (TDS) User Guide in Appendix A for further details.

4.2 IDENTIFYING TEST IRREGULARITIES OR POTENTIAL TEST SECURITY
CONCERNS

AIR’s quality monitoring (QM) system gathers data used to detect cheating, monitors real-
time item function, and evaluates test integrity. Every completed test runs through the QM
system, and any anomalies (such as tests not meeting blueprint, unexpected test lengths,
or other unlikely issues) are flagged. AIR psychometricians run quality assurance reports
and alert the program team of any issues. The forensic analysis report from the QM
system flags unlikely patterns of behavior in testing administrations aggregated at the
following levels: test administration, TA, and school.

Item statistics and blueprint reports were run and reviewed weekly during the 2018-2019
ILEARN testing windows. In addition, response change analyses for multiple-choice and
multi-select items were conducted. The last and next to last (if it existed) responses were
compared and students or aggregates were flagged if the number or average number of
wrong to right responses changes was above the flagging criteria.

AIR psychometricians monitored testing anomalies throughout the testing window. A
variety of evidence was collected for the evaluation. These include blueprint match,
unusual or much longer test times as compared to the state average, and item response
patterns using the person-fit index. The flagging criteria used for these analyses are
configurable and can be set by IDOE. While analyses used to detect the testing
anomalies could be run anytime within the testing window, analyses relying on state
averages are typically held until the close of the testing window to ensure final data is
being used.

The lead psychometrician will alert the program team leads if any unexpected results
are identified in order to immediately resolve any issues.

4.3 TRACKING AND RESOLVING TEST IRREGULARITIES

Throughout the testing window, TAs were instructed to report breaches of protocol and
testing irregularities to the appropriate STC. Test irregularity requests were submitted, as
appropriate, through the Irregularities module under Administering Tests in TIDE.

TIDE allowed CTCs, NPSTCs, and STCs to report test irregularities (i.e., re-open test, re-
open test segment) that occurred in the testing environment. In many cases, formal
documentation prescribed by IDOE was required in addition to the submission of an
Irregularity Request in TIDE.

CTCs, NPSTCs, STCs, and TAs had to discuss the details of a test irregularity to
determine whether test invalidation was appropriate. CTCs, NPSTCs, and STCs had to
submit to IDOE a Testing Concerns and Security Violations Report when invalidating any
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student test in response to a test security breach or interaction that compromised the
integrity of the student’s test administration.

During the testing window, TAs were also required to immediately report any test
incidents (e.g., disruptive students, loss of Internet connectivity, student improprieties) to
the STC. A test incident could include testing that was interrupted for an extended period
due to a local technical malfunction or severe weather. STCs notified CTCs or NPSTCs
of any test irregularities that were reported. CTCs or NPSTCs were responsible for
completing test invalidations via TIDE. Schools managed the invalidation process based
on local decisions or guidance from IDOE regarding test irregularities or test security
concerns. This information was stored in TIDE for the school year and remained available
until TIDE was updated for the 2019-2020 school year.

Table 3 presents examples of test irregularities and test security violations.

Table 3: Examples of Test Irregularities and Test Security Violations

Description

Student(s) making distracting gestures/sounds or talking during the test session that creates a disruption in the test
session for other students.

Student(s) leaving the test room without authorization.

TA or Test Coordinator leaving related instructional materials on the walls in the testing room.

Student(s) cheating or providing answers to each other, including passing notes, giving help to other students during
testing, or using handheld electronic devices to exchange information.

Student(s) accessing or using unauthorized electronic equipment (e.g., cell phones, smart watches, iPods, or
electronic translators) during testing.

Disruptions to a test session such as a fire drill, school-wide power outage, earthquake, or other acts.

TA or Test Coordinator failing to ensure administration and supervision of the assessments by qualified, trained
personnel.

TA giving incorrect instructions.

TA or Test Coordinator giving out his or her username/password (via email or otherwise), including to other
authorized users.

TA allowing students to continue testing beyond the close of the testing window.

TA or teacher coaching or providing any other type of assistance to students that may affect their responses. This
includes both verbal cues (e.g., interpreting, explaining, or paraphrasing the test items or prompts) and nonverbal
cues (e.g., voice inflection, pointing, or nodding head) to the correct answer. This also includes leading students
through instructional strategies such as think-aloud, asking students to point to the correct answer or otherwise
identify the source of their answer, requiring students to show their work to the TA, or reminding students of a recent
lesson on a topic.

TA providing students with unallowable materials or devices during test administration or allowing inappropriate
designated features and/or accommodations during test administration.

TA providing a student access to another student’s work/responses.

TA or Test Coordinator modifying student responses or records at any time.

TA providing students with access to a calculator during a portion of the assessment that does not allow the use of a
calculator.

TA uses another staff member’s username and/or password to access vendor systems or administer tests.

TA uses a student’s login information to access practice tests or operational tests.
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4.4 AIR’S SYSTEM SECURITY

AIR has built-in security controls in all its data stores and transmissions. Unique user
identification is a requirement for all systems and interfaces. All of AIR’s systems encrypt
data at rest and in transit. ILEARN data resides on servers at Rackspace, AIR’s online
hosting provider. Rackspace maintains 24-hour surveillance of both the interior and
exterior of its facilities. Staff at both AIR and Rackspace receive formal training in security
procedures to ensure that they know the procedures and implement them properly.

Hardware firewalls and intrusion detection systems protect AIR networks from intrusion.
AIR’s systems maintain security and access logs that are regularly audited for login
failures, which may indicate intrusion attempts. All of AIR’s secure websites and software
systems enforce role-based security models that protect individual privacy and
confidentiality in a manner consistent with the Family Educational Rights and Privacy Act
(FERPA).

AIR’s systems implement sophisticated, configurable privacy rules that can limit access
to data to only appropriately authorized personnel. AIR maintains logs of key activities
and indicators, including data backup, server response time, user accounts, system
events and security, and load test results.
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1. INTRODUCTION AND OVERVIEW OF RELIABILITY AND VALIDITY EVIDENCE

The State of Indiana implemented a new assessment program for operational use during
the 2018-2019 school year: the Indiana Learning Evaluation Assessment Readiness
Network (LEARN). The ILEARN replaced the Indiana Statewide Testing for Educational
Progress-Plus (ISTEP+) in English/Language Arts (ELA), Mathematics, Science, and
Social Studies. The assessments were delivered as online adaptive assessments for
Mathematics and ELA and online fixed-form assessments for Science and Social Studies.
Online accommodated and paper-and-pencil versions of the assessments were available
to students whose Individualized Education Programs (IEPs) or Section 504 Plans
indicated such a need. Table 1 displays the complete list of test administration methods
for the 2018-2019 school year.

Table 1: Test Administration

Subject Administration* Grade
ELA Online census tests 3-8
Mathematics Online census tests 3-8
Science Online census tests 4, 6, Biology
Social Studies Online census tests 5, U.S. Government

*Accommodated versions, including braille and Spanish, were delivered online. Paper-and-pencil versions
were also available. Full descriptions of available accommodations are listed in Volume 5, Section 1.2. The
number of students who were provided with accommodations is presented in Volume 1, Section 2.2.

With the implementation of these tests, both reliability evidence and validity evidence are
necessary to support appropriate inferences of student academic performance from
ILEARN scores. This volume provides empirical evidence about the reliability and validity
of the 2018-2019 ILEARN assessments.

The purpose of this volume is to provide empirical evidence to support a validity argument
regarding the uses and inferences for the ILEARN assessment. This volume addresses
the following:

e Reliability. Marginal reliability estimates for each test are reported in this volume.
The reliability estimates are presented by grade and subject in the main body and
by demographic subgroups in Appendix A. This section also includes conditional
standard errors of measurement (CSEMSs), classification accuracy and
consistency results by grade and subject.

e Content Validity. Evidence is provided to show that test forms were constructed to
measure the Indiana Academic Standards (IAS) with a sufficient number of items
targeting each area of the blueprint.

e Internal Structure Validity. Evidence is provided regarding the internal relationships
among the subscale scores to support their use and to justify the item response
theory (IRT) measurement model. This type of evidence includes observed and
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disattenuated Pearson correlations among reporting categories per grade.
Confirmatory factor analysis has also been performed using the second-order
factor model. Additionally, local item independence, an assumption of
unidimensional IRT, was tested using the Qs statistic.

e Test Fairness. Fairness is statistically analyzed using differential item functioning
(DIF) in tandem with content alignment reviews by specialists.

1.1 RELIABILITY

Reliability refers to consistency in test scores. Reliability can be defined as the degree to
which individuals’ deviation scores remain relatively consistent over repeated
administrations of the same test or alternate test forms (Crocker & Algina, 1986). For
example, if a person takes the same or parallel tests repeatedly, he or she should receive
consistent results. The reliability coefficient refers to the ratio of true score variance to
observed score variance:

ot

Pxxr = —3-

Ox

There are various approaches for estimating the reliability of scores. The conventional
approaches used are characterized as follows:

e The test-retest method measures stability over time. With this method, the same
test is administered twice to the same group at two different points in time. If test
scores from the two administrations are highly correlated, then the test scores are
deemed to have a high level of stability. For example, if the result is highly stable,
those who scored high on the first test administration tend to obtain a high score
on the second administration. The critical factor, however, is the time interval. The
time interval should not be too long, which could allow for changes in the test
takers’ true scores. Likewise, it should not be too short, or memory and practice
may confound the results. The test-retest method is most effective for measuring
constructs that are stable over time, such as intelligence or personality traits. This
was not used for ILEARN assessments as there was a single test for all students.

e The parallel-forms method is used for measuring equivalence. With this design,
two parallel forms of the test are administered to the same group. This method
requires two similar forms of a test. However, it is difficult to create two strictly
parallel forms. When this method is applied, the effects of memory or practice can
be eliminated or reduced, since the tests are not purely identical as is the case
with the test-retest method. The reliability coefficient from this method indicates
the degree to which the two tests are measuring the same construct. While there
are many possible items to administer to measure any particular construct, it is
feasible to administer only a sample of items on any given test. If there is a high
correlation between the scores of the two tests, then inferences regarding high
reliability of scores can be substantiated. This method is commonly used to
estimate the reliability of performance of aptitude tests. Since this method also
requires two scores for students, this was also not used for ILEARN assessments.
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e The split-half method uses one test divided into two halves within a single test
administration. It is crucial to make the two half-tests as parallel as possible, as the
correlation between the two half-tests is used to estimate the reliability of the whole
test. In general, this method produces a coefficient that underestimates the
reliability of the full test. To correct the estimate, the Spearman-Brown prophecy
formula (Brown, 1910; Spearman, 1910) can be applied. While this method is
convenient, varying splits of items may yield different reliability estimates.

e The internal consistency method can be employed when it is not possible to
conduct repeated test administrations. Whereas other methods often compute the
correlation between two separate tests, this method considers each item within a
test to be a one-item test. There are several other statistical methods based on
this idea: coefficient alpha (Cronbach, 1951), Kuder-Richardson Formula 20
(Kuder & Richardson, 1937), Kuder-Richardson Formula 21 (Kuder & Richardson,
1937), stratified coefficient alpha (Qualls, 1995), and the Feldt-Raju coefficient
(Feldt & Brennan, 1989; Feldt & Qualls, 1996).

e Inter-rater reliability is the extent to which two or more individuals (coders or raters)
agree. Inter-rater reliability addresses the consistency of the implementation of a
rating system. Inter-rater reliability in the form of percent agreement and weighted
kappa was used to summarize writing prompt hand-scoring reliability.

The first four methods discussed above are classical methods of calculating reliability,
and are not optimal for computer adaptive testing. While classical indicators provide a
single estimate of the reliability of test forms, the precision of test scores varies with
respect to the information value of the test at each location along the scale. For example,
most fixed-form assessments target test information near important cut scores or near
the population mean, so that test scores are most precise in targeted locations. Because
adaptive tests target test information near each student’s ability level, the precision of test
scores may increase, especially for lower- and higher-ability students. Precision of
individual test scores is critically important to valid test score interpretation and is provided
along with test scores as part of all student-level reporting. In addition, the first two
methods require multiple testing opportunities which are not available for ILEARN.

Another way to view reliability is to consider its relationship with the standard errors of
measurement (SEMs)—the smaller the standard error, the higher the precision of the test
scores. For example, classical test theory assumes that an observed score (X) of any
individual can be expressed as a true score (T) plus some error as (E), X =T + E. The
variance of X can be shown as the sum of two orthogonal variance components:

a)? = a% +a§.

Returning to the definition of reliability as the ratio of true score variance to observed
score variance, we arrive at
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2 2 2 2
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As the fraction of error variance to observed score variance tends toward zero, the
reliability then tends toward 1. The classical test theory (CTT) SEM, which assumes a
homoscedastic error, is derived from the classical notion expressed previously as
ox+/ 1 — pxx:» Where gy is the standard deviation of the scaled score and pxy, is a reliability
coefficient. Based on the definition of reliability, the following formula can be derived:

2

Og
oxxr =1 ——,
Ox
of
-5 = 1— pxx'
Ox

of = ox(1 — pxx'),

op = oxy (1 = pxx1)-

In general, the SEM is relatively constant across samples as the group dependent term,
oy, and can be cancelled out as

02 02 o
UE=0xv(1—Pxx')=0X\/(1—(1—6—§))=GX ’G—§=Gx-—E=aE.
X

X

This shows that the SEM in the CTT is assumed to be homoscedastic irrespective of the
standard deviation of a group.

In contrast, the SEMs in IRT vary over the ability continuum. These heterogeneous errors
are a function of a TIF that provides different information about test takers depending on
their estimated abilities. Often, TIF is maximized over an important performance cut, such
as the proficient cut score.

Because the TIF indicates the amount of information provided by the test at different
points along the ability scale, its inverse indicates the lack of information at different points
along the ability scale. This lack of information is the uncertainty, or the measurement
error, of the score at various score points. Conventionally, fixed-form tests are maximized
near the middle of the score distribution, or near an important classification cut, and have
less information at the tails of the score distribution. See Section 3.3, Test Information
Curves and Standard Error of Measurement, for the derivation of heterogeneous errors
in IRT.

1.2 VALIDITY
Validity refers to the degree to which “evidence and theory support the interpretations of

test scores entailed by proposed uses of tests” (American Educational Research
Association [AERA], American Psychological Association [APA], & National Council on
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Measurement in Education [NCME], 2014). Messick (1989) defines validity as “an
integrated evaluative judgment of the degree to which empirical evidence and theoretical
rationales support the adequacy and appropriateness of inferences and actions based on
test scores and other modes of assessment.” Both of these definitions emphasize
evidence and theory to support inferences and interpretations of test scores. The
Standards for Educational and Psychological Testing (AERA, APA, & NCME, 2014)
suggest five sources of validity evidence that can be used in evaluating a proposed
interpretation of test scores. When validating test scores, these sources of evidence
should be carefully considered.

The first source of evidence for validity is the relationship between the test content and
the intended test construct (see Section 4.2, Alignment of ILEARN Test Forms to the
Content Standards and Benchmarks). In order for test score inferences to support a
validity claim, the items should be representative of the content domain, and the content
domain should be relevant to the proposed interpretation of test scores. To determine
content representativeness, diverse panels of content experts conduct alignment studies,
in which experts review individual items and rate them based on how well they match the
test specifications or cognitive skills required for a particular construct (see Volume 2 of
this technical report for details). Test scores can be used to support an intended validity
claim when they contain minimal construct-irrelevant variance.

For example, a Mathematics item targeting a specific mathematics skill that requires
advanced reading proficiency and vocabulary has a high level of construct-irrelevant
variance. Thus, the intended construct of measurement is confounded, which impedes
the validity of the test scores. Statistical analyses, such as factor analysis or
multidimensional scaling, are also used to evaluate content relevance. Results from factor
analysis for the ILEARN assessment are presented in Section 5.2, Confirmatory Factor
Analysis. Evidence based on test content is a crucial component of validity, because
construct underrepresentation or irrelevancy could result in unfair advantages or
disadvantages to one or more groups of test takers.

In addition, technology-enhanced items should be examined to ensure that no construct-
irrelevant variance is introduced. If some aspect of the technology impedes, or
advantages, a student in his or her responses to items, this could affect item responses
and inferences regarding abilities on the measured construct (see Volume 2).

The second source of validity evidence is based on “the fit between the construct and the
detailed nature of performance or response actually engaged in by examinees” (AERA,
APA, & NCME, 2014). This evidence is collected by surveying test takers about their
performance strategies or responses to particular items. Because items are developed to
measure specific constructs and intellectual processes, evidence that test takers have
engaged in relevant performance strategies to correctly answer the items supports the
validity of the test scores.

The third source of evidence for validity is based on internal structure: the degree to which
the relationships among test items and test components relate to the construct on which
the proposed test scores are interpreted. DIF, which determines whether particular items
may function differently for subgroups of test takers, is one method for analyzing the
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internal structure of tests (see Volume 1, Section 5.2). Other possible analyses to
examine internal structure are dimensionality assessment, goodness-of-model-fit to data,
and reliability analysis (see Section 3, Reliability, and Section 5, Evidence of Internal-
External Structure, for details).

A fourth source of evidence for validity is the relationship of test scores to external
variables. The Standards (AERA, APA, & NCME, 2014) divide this source of evidence
into three parts: convergent and discriminant evidence, test-criterion relationships, and
validity generalization. Convergent evidence supports the relationship between the test
and other measures intended to assess similar constructs; conversely, discriminant
evidence delineates the test from other measures intended to assess different constructs.
To analyze both convergent and discriminant evidence, a multi-trait-multimethod matrix
can be used (see Section 5.4, Convergent and Discriminant Validity, for details).
Additionally, test-criterion relationships indicate how accurately test scores predict
criterion performance. The degree of accuracy mainly depends upon the purpose of the
test, such as classification, diagnosis, or selection. Test-criterion evidence is also used to
investigate predictions of favoring different groups. Due to construct underrepresentation
or construct-irrelevant components, the relation of test scores to a relevant criterion may
differ from one group to another. Furthermore, validity generalization is related to whether
the evidence is situation specific or can be generalized across different settings and
times. For example, sampling errors or range restrictions may need to be considered to
determine whether the conclusions of a test can be assumed for the larger population.

The fifth source of evidence for validity is that the intended and unintended consequences
of test use should be included in the test-validation process. Determining the validity of
the test should depend upon evidence directly related to the test; this process should not
be influenced by external factors. For example, if an employer administers a test to
determine hiring rates for different groups of people, an unequal distribution of skills
related to the measurement construct does not necessarily imply a lack of validity for the
test. However, if the unequal distribution of scores is in fact due to an unintended,
confounding aspect of the test, this would interfere with the test’s validity. As described in
Volume 1 and in this volume, test use should align with the intended purpose of the test.

Supporting a validity argument requires multiple sources of validity evidence. This then
allows for one to evaluate whether sufficient evidence has been presented to support the
intended uses and interpretations of the test scores. Thus, determining the validity of a
test first requires an explicit statement regarding the intended uses of the test scores and,
subsequently, evidence that the scores can be used to support these inferences.
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2. PURPOSE OF ILEARN

The primary purpose of the ILEARN assessments is to yield test scores at the student
level and other levels of aggregation that reflect student performance relative to the IAS.
ILEARN supports instruction and student learning by measuring growth in student
performance and providing feedback to educators and parents that can be used to form
instructional strategies to remediate or enrich instruction. Assessments can be used to
determine whether students in Indiana have the knowledge and skills essential for
college-and-career-readiness.

Indiana’s education assessments also help fulfill the requirements for state and federal
accountability systems. Test scores can be employed to evaluate students’ learning
progress and help teachers improve their instruction, which in turn will have a positive
effect on student learning over time.

The tests are constructed to measure student proficiency on the IAS in ELA, Mathematics,
Science, and Social Studies. The tests were developed using principles of evidence-
centered design and adhering to the principles of universal design to ensure that all
students have access to the test content. Volume 2, Test Development, describes the
IAS and test blueprints in more detail. This volume provides evidence of content validity
in Section 4, Evidence of Content Validity. The ILEARN test scores are useful indicators
for understanding individual students’ academic performance regarding the IAS and
whether students are progressing in their performance over time. Additionally, individual
test scores can be used to measure test reliability, which is described in Section 3,
Reliability.

ILEARN assessments are criterion-referenced tests designed to measure student
performance on the IAS in ELA, Mathematics, Science, and Social Studies. As a
comparison, norm-referenced tests are designed to compare or rank all students to one
another.

The scale score and relative strengths and weaknesses at the reporting category
(domain) level were provided for each student to indicate student strengths and
weaknesses in different content areas of the test relative to the other areas and to the
district and state. These scores help teachers tailor their instruction, provided that the
scores are viewed with the usual caution that accompanies the use of reporting category
scores. Thus, we must examine the reliability coefficients for these test scores and the
validity of the test scores to support practical use of these tests across the state. Volume 6
of this technical report is the score interpretation guide and provides details on all
generated scores and their appropriate uses and limitations.
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3. EVIDENCE OF CONTENT VALIDITY

This section demonstrates that the knowledge and skills assessed by the ILEARN were
representative of the content standards of the larger knowledge domain. We describe the
content standards for ILEARN and discuss the test development process, mapping
ILEARN tests to the standards. A complete description of the test development process
can be found in Volume 2, Test Development.

3.1 CONTENT STANDARDS

The IAS were approved by the Indiana State Board of Education in April 2014 for ELA
and Mathematics and in March 2015 for Social Studies. The IAS for Science were
originally revised in 2010 and updated in 2016 to reflect changes in Science content. The
IAS are intended to implement more-rigorous standards, with the goal of challenging and
motivating Indiana’s students to acquire stronger critical thinking, problem solving, and
communications skills promoting college-and-career-readiness.

ILEARN blueprints are available in Volume 2’s appendices. Blueprints were developed to
ensure that the test and the items were aligned to the prioritized standards that they were
intended to measure. A complete description of the blueprint and test form construction
process can be found in Volume 2, Section 4.

Table 2 through Table 5 present the reporting categories by grade and test, as well as
the number of items measuring each category on the 2018-2019 tests. Reading
Foundations in ELA Grade 3, Speaking and Listening in ELA Grades 3-8, and Process
Standards in Mathematics Grades 3-8 were not reported as a separate reporting
category, but were included only in the overall aggregate scale score calculations.

Table 2: Number of Items for Each Reporting Category (ELA)

Grade
Reporting Category
3 4 5 6 7 8
Key Ideas and Textual 12-13 14 11-13 12 11-13 12
Support/Vocabulary
Structural Elements and
Organization/Connection of Ideas/Media 10-11 11 12-13 10 10-13 10-12
Literacy
Writing 7-8 7-8 7-8 6-8 6-8 7-8
Speaking and Listening 2-3 2-3 2-3 2-3 2-3 2-3
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Table 3: Number of Items for Each Reporting Category (Mathematics)

Grade Reporting Category Nulrtr;kr)ne; of
Algebraic Thinking and Data Analysis 10
Computation 13

3 Geometry and Measurement 9
Number Sense 11
Process Standards 5
Algebraic Thinking and Data Analysis 9-10
Computation 11

4 Geometry and Measurement 10-11
Number Sense 11
Process Standards 5
Algebraic Thinking 12
Computation 11

5 Geometry and Measurement, Data Analysis, and
Statistics 9
Number Sense 11
Process Standards 5
Algebra and Functions 12
Computation 10

6 Geo_m_etry and Measurement, Data Analysis, and
Statistics 9
Number Sense 10
Process Standards 6
Algebra and Functions 11
Data Analysis, Statistics, and Probability 9

7 Geometry and Measurement 10
Number Sense and Computation 11-12
Process Standards 5-6
Algebra and Functions 12
Data Analysis, Statistics, and Probability 10

8 Geometry and Measurement 10
Number Sense and Computation 9
Process Standards 6
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Table 4: Number of Items for Each Reporting Category (Science)

Grade Reporting Category Nulrtnetr)]:a; of
Questioning and Modeling 12-13
Investigating 12

4 Analyzing, Interpreting, and Computational Thinking 11-12
Explaining Solutions, Reasoning, and
Communicating 11
Questioning and Modeling 11-12
Investigating 11-12
6 Analyzing, Interpreting, and Computational Thinking 12
Explaining Solutions, Reasoning, and
Communicating 13
Developing and Using Models to Describe Structure
and Function 11
Developing and Using Models to Explain Processes 10-11

Biology Analyzing Data and Mathematical Thinking 11-12
Constructing and Communicating an Explanation 11
Evaluating Claims with Evidence 11

Table 5: Number of Items for Each Reporting Category (Social Studies)

. Number of

Grade Reporting Category ltems

Civics and Government 16-17
5 Geography and Economics 11
History 12
Functions of Government 19
U.S. Historical Foundations of American Government 14

Government

Institutions and Processes of Government 20

Evidence of Reliability and Validity
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4. RELIABILITY
4.1 MARGINAL RELIABILITY

Marginal reliability is a measure of the overall reliability of the test based on the average
conditional standard errors, estimated at different points on the performance scale, for all
students. The marginal reliability coefficients are nearly identical or close to the coefficient
alpha. For our analysis, the marginal reliability coefficients were computed using
operational items.

Within the IRT framework, measurement error varies across the range of ability. The
amount of precision is indicated by the test information at any given point of a distribution.
The inverse of the TIF represents the SEM. SEM is equal to the inverse square root of
information. The larger the measurement error, the less test information is being provided.
The amount of test information provided is at its maximum for students toward the center
of the distribution, as opposed to students with more-extreme scores. Conversely,
measurement error is minimal for the part of the underlying scale that is at the middle of
the test distribution and greater on scaled values farther away from the middle.

The marginal reliability of a test is computed by integrating 8 out of the TIF as follows:

where g7 is the true score variance of 8 and

62 = [, 13579(6)d8,
where g(0) is a density function. Population parameters are assumed normal,
g(8) ~ N(0,1).

Table 6 presents the marginal reliability coefficients for all students. The marginal
reliability coefficients for all subjects and grades range from 0.872 to 0.947, which is
similar to other statewide standardized tests.

Table 6: Marginal Reliability Coefficients

Grade Reliability
ELA 3 0.872
ELA 4 0.880
ELAS 0.878
ELA 6 0.881
ELA7 0.880
ELA 8 0.879
Mathematics 3 0.943
Mathematics 4 0.944
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Grade Reliability
Mathematics 5 0.938
Mathematics 6 0.947
Mathematics 7 0.934
Mathematics 8 0.940

Science 4 0.875
Science 6 0.899
Biology 0.915
Social Studies 5 0.874
U.S. Government 0.880

4.2 TEST INFORMATION CURVES AND STANDARD ERROR OF MEASUREMENT

Within the IRT framework, measurement error varies across the range of ability as a result
of the test, providing varied information across the range of ability as displayed by the
TIF. The TIF describes the amount of information provided by the test at each score point
along the ability continuum. The inverse of the TIF is characterized as the conditional
measurement error at each score point. For instance, if the measurement error is large,
then less information is being provided by the assessment at the specific ability level.

Figure 1 displays a sample TIF with three vertical lines indicating the performance cuts.
The graphic shows that this test information is maximized in the middle of the score
distribution, meaning it provides the most-precise scores in this range. Where the curve
is lower at the tails indicates that the test provides less information about test takers at
the tails relative to the center.

Computing these TIFs is useful to evaluate where the test is maximally informative. In
IRT, the TIF is based on the estimates of the item parameters in the test, and the formula
used for the ILEARN assessment is calculated as

Ngpcm .
- Yt h?exp(¥iL, Da;(6s — by))

TIF(HS) = D“a; 1 ™ "
+ Zh=1 exp(21=1 Dai(gs - bil))

i=1

i 2 NapL

_ < ZZZI hexp(2?=1 Da;(6s — bu)) ) + z D2g? (& [p-]z)
I+ 2::21 exp(z?leai(Hs - bil)) gt )

i=1

where N;pc IS the number of items that are scored using generalized partial credit model
items, N,p; is the number of items scored using the 2PL model, i indicates item i (i €
{1,2,...,N}), m; is the maximum possible score of the item, s indicates student s, and 6,
is the ability of student s.
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Figure 1: Sample Test Information Function
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The standard error for estimated student ability (theta score) is the square root of the
reciprocal of the TIF:

se(0;) =

1
JTIF(8,)

It is typically more useful to consider the inverse of the TIF rather than the TIF itself, as
the standard errors are more useful for score interpretation. For this reason, standard
error plots are presented in Figure 2: Conditional Standard Error of Measurement (ELA)
through Figure 4, instead of the TIFs for ELA, Mathematics, Science, and Social Studies.
These plots are based on the scaled scores reported in 2019. Vertical lines represent the
three performance category cut scores.
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Figure 2: Conditional Standard Error of Measurement (ELA)
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Figure 2: Conditional Standard Error of Measurement (Mathematics)

Grade 3 Grade 4
2 4 o oo
N 0 3 LS
& N
8 1 Fo 8 o
A Z B
o
s : 21 %
S o S
&= -r =
2 2
=] o o |
o g [
o
o~ g -
T T T T T T T T T T T T T T T
6100 6200 6300 6400 6500 6600 6700 6100 6200 6300 6400 6500 6600 6700 6800
ILEARN Scale Score ILEARN Scale Score
Grade 5 Grade 6
@ o
& - 8 ]
g
1 &
= 12 o = 81
z = B
T 2 ]
g A E B
= 2 o o
k - (T — k=]
c o c
o o
o © o ]
o -
-r
S o
o™ o™
T T T T T T T
6200 6400 6600 6300 6200 6400 6600 6800
ILEARN Scale Score ILEARN Scale Score
Grade 7 Grade 8
Oo o o
g 7 0° =] OOo
% oo
= ® = g4 )
w w
2 g 2
g 27 g
=] o 2 4
= o = = o0
o o
e - 3
. j& =
Q 4
T T T T o T T T T
6200 6400 6600 6800 6200 6400 6600 6800
ILEARN Scale Score ILEARN Scale Score
Evidence of Reliability and Validity 20 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 4

Figure 3: Conditional Standard Error of Measurement (Science)

7350

7400

7450

T T T
7500 7550

ILEARN Scale Score

7600

7650

Grade 4 Grade 6
o
° o o
@
8 - o0 O@)O
< 0K 0
@o 00 P =)
3 A o8
[ 00 [2]
z o o E - o
] ®0 ° K] Cxp
3 © 3 o P
= @ o0 S @
8 - @O o om S & * st
@ o °.0 ) %m
00 00 Lo O“és W
DO, o
o‘:nocnooooo 0 ooo::o ”Q Qm
v | oo
& oo D ﬁ il
T T T T T T T T T T T T
7350 7400 7450 7500 7550 7600 7650 7350 7400 7450 7500 7550 7600 7650
ILEARN Scale Score ILEARN Scale Score
Biology
o
L] o
o
°
o 4
= @0
] o
0 a®
[ @
-§ < @in%o o
=
E % 2o
o & .%
% >
© o, 3-35.
atox

Figure 4: Conditional Standard Error of Measurement (Social Studies)
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For most tests, the standard error curves follow the typical expected trends with more test
information regarding scores observed near the middle of the score scale.
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Reliability coefficients and SEM for each reporting category are also presented in
Appendix A, and Appendix B includes the average CSEM by scale score and
corresponding performance levels for each scale score.

4.3 RELIABILITY OF PERFORMANCE CLASSIFICATION

When students complete ILEARN assessments, they are placed into performance levels
by their observed scaled score. The cut scores for student classification into the different
performance levels were determined after the ILEARN standard-setting process. A
complete description of the standard-setting process can be found in Volume 6, Setting
Performance Standards.

Misclassification probabilities are computed for all performance-level standards (i.e., for
the cuts between levels 1 and 2, levels 2 and 3, and levels 3 and 4). The
performance-level cut between level 2 and level 3 is of primary interest, because students
are classified as At Proficiency or Approaching Proficiency using this cut. Students with
observed scores far from the level 3 cut are expected to be classified more accurately as
At Proficiency or Approaching Proficiency than students with scores near this cut.

This report estimates classification reliabilities using two different methods: one based on
observed abilities and a second based on estimating a latent posterior distribution for the
true scores.

Two approaches for estimating classification probabilities are provided. The first is an
observed score approach to computing misclassification probabilities and is designed to
explore the following research questions:

1. What is the overall classification accuracy index (CAl) of the total test?

2. What is the classification accuracy rate index for each individual performance cut
within the test?

The second approach computes misclassification probabilities using an IRT-based
method for students scoring at each score point. This approach is designed to explore
the following research questions:

1. What is the probability that the student’s true score is below the cut point?

2. What is the probability that the student’s true score is above the cut point?

Both approaches yield student-specific classification probabilities that can be aggregated
to form overall misclassification rates for the test. The former estimates the classification
accuracy, and the latter estimates the classification consistency.

For these analyses, we used students from the Spring 2019 ILEARN population data files
that had an overall score reported. Table 7 provides the sample size, mean, and standard
deviation of the observed theta data. The theta scores are based on the maximum
likelihood estimates (MLESs) obtained from AIR’s scoring engine.
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Table 7: Descriptive Statistics

. St?“‘?'ard Mean Scale St"?‘“‘?'ard

ELA Grade Sample Size Mean Theta Deviation of Score Deviation of

Theta Scale Scores
ELA 3 83,074 -0.67 0.92 5449.74 69.13
ELA 4 84,147 -0.25 1.01 5481.24 75.49
ELAS5 86,381 0.18 1.06 5513.26 79.85
ELA 6 85,833 0.46 0.98 5534.31 73.36
ELA 7 84,591 0.80 1.10 5559.97 82.16
ELA 8 82,991 0.97 1.06 5572.88 79.23
Mathematics 3 83,080 -0.83 1.01 6437.16 75.70
Mathematics 4 84,144 -0.31 1.04 6476.73 77.78
Mathematics 5 86,369 0.02 1.13 6501.15 84.83
Mathematics 6 85,817 0.36 1.24 6527.18 93.34
Mathematics 7 84,580 0.47 1.30 6535.57 97.61
Mathematics 8 82,991 0.67 1.44 6550.37 108.11
Science 4 84,068 -0.003 0.92 7499.94 46.14
Science 6 85,659 -0.002 1.04 7499.90 51.76
Biology 80,677 -0.03 0.93 7498.46 46.33
Social Studies 5 86,253 0.02 1.10 8500.82 54.94
U.S. Government 1,230 -1.01 1.03 8449.44 51.55

43.1

Classification Accuracy

The observed score approach (Rudner, 2001), implemented to assess classification
accuracy, is based on the probability that the true score, 6, for student j is within
performance level | = 1,2,---,L. This probability can be estimated from evaluating the
integral

R Cupper ~
P = Pr (clower < Hj < Cupperle" 0}2) = f f(ejle" 0-12) dgj,

Clower

where cypper @and ¢y denote the score corresponding to the upper and lower limits of
the performance level, respectively. 67] is the ability estimate of the jth student with SEM
of 6;, and using the asymptotic property of normality of the maximum likelihood estimate
(MLE), 91 we take f(-) as asymmetrically normal, so the previous probability can be

estimated by
Cupper — Hj Clower — Hj
p]l = CD( ~ - CI) ~ )
Ji Ji

where ®(-) denotes the standard normal cumulative distribution function. The expected
number of students at level | based on students from observed level v can be expressed
as
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E, = z pju

pliev

where pl; is the jth student’s performance level and the values of E,,; are the elements
used to populate the matrix E, a 4 X 4 matrix of conditionally expected numbers of
students to score within each performance-level bin based on their true scores. The
overall CAl of the test can then be estimated from the diagonal elements of the matrix

tr(E)
CAl = N

where N = Y2_, N, and N, is the observed number of students scoring in performance
level v. The classification accuracy index for the individual cut p, (CAIC,), is estimated by
forming square partitioned blocks of the matrix E and taking the summation over all
elements within the block as follows:

p Db 4 4
CAIC, = ZZEW+ Z Z E, /N,
v=11=1 v=p+11l=p+1

where p(p = 1,2,3) is the pth cut.

Table 8 through Table 11 provide the overall CAl and the classification accuracy index for
the individual cuts (CAIC) based on the observed score approach. Here, the overall
classification accuracy of the test ranges from 0.750 to 0.757 for ELA, from 0.821 to 0.831
for Mathematics, from 0.741 to 0.798 for Science, and was 0.754 for Social Studies grade
5 and 0.954 for U.S. Government. There is no industry standard, but these numbers
suggest that misclassification would not be frequent in the population data.

The cut accuracy rates are much higher, denoting that the degree to which we can reliably
differentiate between students of adjacent performance levels is above 0.9.

Table 8: Classification Accuracy Index (ELA)

Grade Overall Accuracy Cut Accuracy Index
Index CutlandCut2 | Cut2and Cut3 | Cut3and Cut4
3 0.751 0.912 0.906 0.931
4 0.750 0.918 0.904 0.925
5 0.750 0.917 0.901 0.931
6 0.757 0.922 0.908 0.926
7 0.750 0.928 0.902 0.918
8 0.751 0.931 0.903 0.917
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Table 9: Classification Accuracy Index (Mathematics)

Grade Overall Accuracy Cut Accuracy Index
Index CutlandCut2 | Cut2andCut3 | Cut3andCut4
3 0.829 0.951 0.938 0.940
4 0.826 0.946 0.932 0.948
5 0.823 0.942 0.933 0.948
6 0.821 0.943 0.930 0.948
7 0.830 0.937 0.937 0.955
8 0.831 0.938 0.938 0.955
Table 10: Classification Accuracy Index (Science)
Grade Overall Accuracy Cut Accuracy Index
Index Cutland Cut2 | Cut2andCut3 | Cut3and Cut4
4 0.741 0.910 0.904 0.919
6 0.772 0.930 0.912 0.930
Biology 0.798 0.912 0929 0.956
Table 11: Classification Accuracy Index (Social Studies)
Grade Overall Accuracy Cut Accuracy Index
Index CutlandCut2 | Cut2andCut3 | Cut3andCut4
5 0.754 0.907 0.908 0.930
U.S. Government* 0.954 0.954 -- --

*U.S. Government has only one cut.

4.3.2 Classification Consistency

Classification accuracy refers to the degree to which a student’s true score and observed
score would fall within the same performance level (Rudner, 2001). Classification
consistency refers to the degree to which test takers are classified into the same
performance level, assuming the test is administered twice independently (Lee, Hanson,
& Brennan, 2002)—that is, the percentages of students who are consistently classified in
the same performance levels on two equivalent test forms. In reality, the true ability is
unknown, and students do not take an alternate, equivalent form; therefore, classification
consistency is estimated based on students’ item scores, the item parameters, and the
assumed underlying latent ability distribution.

The IRT-based approach (Guo, 2006) makes use of student-level item response data
from the 2019 test administration. For the jth student, we can estimate a posterior
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probability distribution for the latent true score and, from this, estimate the probability that
a true score is above the cut as

_ 1. p(216;)f (6], o) d6;
2, p(%6,)1 (6;]u, ) d6;

where c is the cut score required for passing in the same assigned metric, 6; is true ability
in the true-score metric, z; is the item score, u is the mean, and o is the standard deviation
of the population distribution. The function p(z;|6;) is the probability of a particular pattern
of responses given the theta, and f(6) is the density of the proficiency 6 in the population.

p(6; =)

Similarly, we can estimate the probability that a true score is below the cut as

J<. p(26;)f (6;|u o) d6;
J=.p(zi6,)7 (6;|u, o) db;

From these misclassification probabilities, we can estimate the overall false positive rate
(FPR) and false negative rate (FNR) of the test. The FPR is expressed as the proportion
of individuals who scored above the cut based on their observed score but whose true
score would otherwise have classified them as below the cut. The FNR is expressed as
the proportion of individuals who scored below the cut based on their observed score but
who otherwise would have been classified as above the cut based on their true scores.
These rates are estimated as follows:

FPR = Z p(6; < ©)/N

anjEC

p(ej < c) =

FNR = Z p(6; = c)/N.

jebj<c

Table 12: False Classification Rates (ELA) through Table 15: False Classification Rates (Social
Studies) provide the FPR and FNR for the ILEARN assessments. The FPR and FNR rates
for the level 2/3 cut are between 0.09 and 0.12 in ELA, between 0.05 and 0.09 in
Mathematics, between 0.06 and 0.11 in Science, and between 0.03 and 0.13 in Social
Studies.

Table 12: False Classification Rates (ELA)

1/2 cut 2/3 cut 3/4 cut
Grade FPR FNR FPR FNR FPR FNR
3 0.16 0.06 0.09 0.11 0.04 0.23
4 0.15 0.06 0.09 0.11 0.04 0.23
5 0.16 0.06 0.09 0.12 0.03 0.27
6 0.16 0.05 0.09 0.11 0.05 0.22
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7 0.17 0.04 0.09 0.11 0.04 0.24

8 0.19 0.04 0.10 0.10 0.05 0.24

Table 13: False Classification Rates (Mathematics)

1/2 cut 2/3 cut 3/4 cut
Grade FPR FNR FPR FNR FPR FNR
3 0.12 0.03 0.07 0.05 0.04 0.14
4 0.12 0.03 0.07 0.07 0.03 0.14
5 0.11 0.04 0.06 0.08 0.03 0.14
6 0.10 0.04 0.06 0.08 0.03 0.15
7 0.11 0.04 0.05 0.08 0.02 0.13
8 0.10 0.05 0.05 0.09 0.02 0.14

Table 14: False Classification Rates (Science)

1/2 cut 2/3 cut 3/4 cut

Grade FPR FNR FPR FNR FPR FNR

4 0.11 0.07 0.08 0.11 0.05 0.21
6 0.16 0.04 0.08 0.10 0.04 0.21
Biology 0.14 0.06 0.06 0.10 0.03 0.17

Table 15: False Classification Rates (Social Studies)

1/2 cut 2/3 cut 3/4 cut
Grade FPR | FNR FPR | FNR | FPR | FNR
5 0.15 | 0.06 | 0.09 | 0.10 | 0.03 | 0.21
U.S. Government -- -- 0.03 | 0.13 -- --

The classification consistency index for the individual cut c, (CICC.), was estimated using
the following equation:

EJ{P2(9j25)+p2(91<C)}_

CICC, = _

Classification consistency with classification accuracy results are presented in Table 12
through Table 14. In cut 1 and cut 2 and in cut 2 and cut 3 results, all accuracy values are
higher than 0.90, and consistency values are around 0.85. Across all grades and subjects
and in all performance levels, classification accuracy is slightly higher than classification
consistency. Classification consistency rates can be lower than classification accuracy
because the consistency is based on two tests with measurement errors, while the
accuracy is based on one test with a measurement error and the true score. The accuracy
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and consistency rates for each performance level are higher for the levels with smaller
standard error.

Table 12. Classification Accuracy and Consistency (Cut 1 and Cut 2)

Grade Accuracy Consistency
ELA 3 0.912 0.872
ELA 4 0.918 0.882
ELAS 0.917 0.881
ELA 6 0.922 0.890
ELA 7 0.928 0.898
ELA 8 0.931 0.904
Mathematics 3 0.951 0.930
Mathematics 4 0.946 0.923
Mathematics 5 0.942 0.917
Mathematics 6 0.943 0.918
Mathematics 7 0.937 0.910
Mathematics 8 0.938 0.909
Science 4 0.910 0.883
Science 6 0.930 0.900
Biology 0.912 0.871
Social Studies 5 0.907 0.866
U.S. Government 0.954 0.932

Table 13. Classification Accuracy and Consistency (Cut 2 and Cut 3)

Grade Accuracy Consistency
ELA 3 0.906 0.863
ELA 4 0.904 0.861
ELAS 0.901 0.856
ELA 6 0.908 0.865
ELA 7 0.902 0.858
ELA 8 0.903 0.858
Mathematics 3 0.938 0.912
Mathematics 4 0.932 0.902
Mathematics 5 0.933 0.905
Mathematics 6 0.930 0.899
Mathematics 7 0.937 0.911
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Grade Accuracy Consistency
Mathematics 8 0.938 0.911
Science 4 0.904 0.883
Science 6 0.912 0.872
Biology 0929 0.896
Social Studies 5 0.908 0.866

Table 14. Classification Accuracy and Consistency (Cut 3 and Cut 4)

Grade Accuracy Consistency
ELA 3 0.931 0.863
ELA 4 0.925 0.861
ELA5 0.931 0.856
ELA 6 0.926 0.865
ELA 7 0.918 0.858
ELA 8 0.917 0.858
Mathematics 3 0.940 0.913
Mathematics 4 0.948 0.926
Mathematics 5 0.948 0.927
Mathematics 6 0.948 0.927
Mathematics 7 0.955 0.938
Mathematics 8 0.955 0.937
Science 4 0.919 0.884
Science 6 0.930 0.900
Biology 0.956 0.935
Social Studies 5 0.930 0.898

4.4 PRECISION AT CUT SCORES

Table 15 through Table 18 present mean CSEM at each performance level by grade and
subject. These tables also include performance-level cut scores and associated CSEM.
The ILEARN test scores are somewhat more precise for test scores near the middle of
the scale, especially around the At Proficiency performance standard cut. The following
tables also show that test scores remain precise even for students in the lowest and
highest performance levels.
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Table 15: Performance Levels and Associated Conditional Standard Error of Measurement

(ELA)
Grade | PEITANCS | meancsem | (S0 | Catare

1 28.699 -- --

2 22.133 5416 23.244
3 3 21.244 5460 21.249

4 23.319 5515 21.586

1 28.271 -- --

2 23.407 5444 23.814
4 3 23.774 5493 23.237

4 27.279 5547 24.678

1 30.198 - -

2 25.662 5472 26.025
> 3 25.628 5524 25.395

4 29.229 5595 26.664

1 28.698 -- --

2 22.248 5492 22.813
® 3 22.564 5544 22.172

4 25.313 5604 23.365

1 31.583 -- --

2 25.382 5507 26.205
! 3 25.646 5568 25.185

4 29.993 5629 26.731

1 29.808 - -

2 24.982 5511 25.289
8 3 25.704 5577 25.157

4 29.172 5638 26.705

Table 16: Performance Levels and Associated Conditional Standard Error of Measurement

(Mathematics)
Grave | PEOITANCe | e coem | (T Score | CSRYaLCu
1 19.198 - -
2 15.686 6382 16.278
° 3 15.701 6425 15.415
4 20.058 6488 16.609
4 1 20.471 - -
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crade | "R | weancsem | (ST | sore
2 16.996 6429 17.310
3 16.415 6474 16.716
4 18.905 6541 16.591
1 25.014 - -
2 18.081 6453 19.509
> 3 17.251 6510 17.261
4 20.960 6566 17.500
1 24.893 - -
2 19.638 6488 20.500
° 3 18.434 6545 18.947
4 19.655 6605 18.318
1 31.086 - -
2 20.923 6493 22.764
! 3 18.907 6562 19.423
4 19.944 6625 18.558
1 31.421 -- --
2 23.757 6509 25.683
° 3 21.621 6590 22.273
4 22.394 6651 21.204

Table 17: Performance Levels and Associated Conditional Standard Error of Measurement

(Science)
arage | PN | weancsen | (SUST | OOl
1 16.284 -- --
2 14.566 7482 17.333
4 3 15.424 7506 15
4 17.915 7535 15
1 16.203 -- --
2 15.001 7466 15
° 3 15.598 7504 15.006
4 19.211 7545 16.042
1 14.303 -- --
2 12.763 7478 13.007
Biology
3 12.333 7509 12.325
4 14.094 7547 13.000
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Table 18: Performance Levels and Associated Conditional Standard Error of Measurement
(Social Studies)

Grade Performance Mean CSEM Cut Score CSEM at Cut

Level (Scale Score) Score

1 17.541 -- --
2 15.995 8477 15.997

5

3 17.750 8502 16.989
4 25.377 8543 19.995

us. 1 18.050 - -
Government 2 15.692 8497 15.000

4.5 WRITING PROMPTS INTER-RATER RELIABILITY

All ELA writing prompts were hand-scored by a human with a 15% second read. The
basic method to compute inter-rater reliability is percentage agreement. As seen in Table
19, the percentage of exact agreement (when two raters gave the same score), the
percentage of adjacent ratings (when the difference between two raters was 1), and the
percentage of non-adjacent ratings (when the difference was greater than 1) were all
computed. In this example, the exact agreement was 2/4, 50%, and the adjacent and
non-adjacent percentages were 25% each.

Table 19: Percentage Agreement Example

Response

Rater 1

Rater 2

Agreement

1

2

3

1

2
3
4

1
2
2

1
2
0

0
0
2

Likewise, inter-rater reliability monitors how often scorers are in exact agreement with
each other and ensures that an acceptable agreement rate is maintained. The
calculations for inter-rater reliability in this report are as follows:

e Percentage Exact is the total number of responses by the scorer in which scores
are equal, divided by the number of responses that were scored twice.

e Percentage Adjacent is the total number of responses by the scorer in which
scores are one score point apart, divided by the number of responses that were
scored twice.

e Percentage Non-Adjacent is the total number of responses by the scorer where
scores are more than one score point apart, divided by the number of responses
that were scored twice.
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Table 20 displays rater-agreement percentages. The percentage of exact agreement
between two raters ranged from 61% to 79%. The percentage of adjacent rating was
between 20% and 37%. The non-adjacent percentages fell between 1% and 2%. The
total number of processed responses does not necessarily correspond to the number of
students participating in the Writing portion. These numbers could potentially be higher,
as some students are scored more than once when rescoring for some responses, as
requested.

Table 20: Inter-Rater Reliability

. Total Number
Grade Dimension % Exact % Adjacent /0 Not of Processed
Adjacent
Responses
Purpo_se, Focus, & 67 31 2
Organization
3 Evidence & Elaboration 67 31 2 8743
Conventions 68 31 1
Purpo_se, Focus, & 66 32 2
Organization
4 Evidence & Elaboration 66 32 2 9683
Conventions 69 30 1
Purpose, Focus, &
Organization 64 34 1
5 Evidence & Elaboration 65 34 1 11,534
Conventions 68 32 1
Purpo_se, Focus, & 66 33 1
Organization
6 Evidence & Elaboration 67 32 1 11,543
Conventions 76 23 1
Purpo_se, Focus, & 63 36 1
Organization
7 Evidence & Elaboration 64 35 1 11412
Conventions 72 27 1
Purpo_se, Focus, & 62 37 2
Organization
8 Evidence & Elaboration 61 37 2 11,749
Conventions 79 20 1

Cohen’s kappa (Cohen, 1968) is an index of inter-rater agreement after accounting for
the agreement that could be expected due to chance. This statistic can be computed as

_Po_Pc
~1-P’
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where P, is the proportion of observed agreement, and P. indicates the proportion of
agreement by chance. Cohen’s kappa treats all disagreement values with equal weights.
Weighted kappa coefficients (Cohen, 1968), however, allow unequal weights, which can
be used as a measure of validity. Weighted kappa coefficients were calculated using the
following formula:

! !
K. = P,—P,
w — )
1-P,
where
, _Zwijpoij
P,=—-
Wmax
SW;iDeii
P’c — ij Cl]’
Wmax

where p,,;; is the proportion of the judgments observed in the ijth cell, p;; is the proportion
in the ijth cell expected by chance, and w;; is the disagreement weight.

Weighted kappa coefficients for operational writing prompts by dimension are presented
in Table 21.

Table 21: Weighted Kappa Coefficients

Grade N & Organization | Elaboration | Conventions
3 8743 0.696 0.691 0.464
4 9683 0.704 0.701 0.472
5 11534 0.719 0.717 0.418
6 11543 0.647 0.665 0.398
7 11412 0.658 0.664 0.425
8 11749 0.652 0.656 0.417
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5. EVIDENCE ON INTERNAL-EXTERNAL STRUCTURE

In this section, we explore the internal structure of the assessment using the scores
provided at the reporting category level. The relationship of the subscores is just one
indicator of the test dimensionality.

In ELA grades, there are three reporting categories per grade: Key Ideas and Textual
Support/Vocabulary, Structural Elements and Organization/Connection of Ideas/Media
Literacy, and Writing. In Mathematics, Science, and Social Studies, reporting categories
differ in each grade or course (see

Table 3 through Table 5 for reporting category information).

Scale scores and relative strengths and weaknesses based on each reporting category
were provided to students. Evidence is needed to verify that scale scores and relative
strengths and weaknesses for each reporting category provide both different and useful
information for student performance.

It may not be reasonable to expect that the reporting category scores are completely
orthogonal—this would suggest that there are no relationships among reporting category
scores and would make justification of a unidimensional IRT model difficult, although we
could then easily justify reporting these separate scores. On the contrary, if the reporting
categories were perfectly correlated, we could justify a unidimensional model, but we
could not justify the reporting of separate scores.

One pathway to explore the internal structure of the test is via a second-order factor
model, assuming a general Mathematics construct (first factor) with reporting categories
(second factor) and that the items load onto the reporting category they intend to
measure. If the first-order factors are highly correlated and the model fits data well for the
second-order model, this provides evidence of unidimensionality as well as reporting
subscores.

Another pathway is to explore observed correlations between the subscores. However,
as each reporting category is measured with a small number of items, the standard errors
of the observed scores within each reporting category are typically larger than the
standard error of the total test score. Disattenuating for measurement error could offer
some insight into the theoretical true score correlations. Both observed correlations and
disattenuated correlations are provided in the following section.

5.1 CORRELATIONS AMONG REPORTING CATEGORY SCORES

Table 22 through Table 25 present the observed correlation matrix of the reporting
category raw scores for each subject area. In ELA, the correlations among the reporting
categories ranged from 0.55 to 0.67. In Mathematics, the correlations were between 0.60
and 0.78. In Science, the correlations among reporting categories ranged from 0.59 to
0.70. In Social Studies, the correlations ranged from 0.65 to 0.73.

In some instances, these correlations were lower than one might expect. However, as
previously noted, the correlations were subject to a large amount of measurement error
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at the strand level, given the limited number of items from which the scores were derived.
Consequently, over-interpretation of these correlations, as either high or low, should be
made cautiously.

Table 26 through Table 29 display disattenuated correlations. Disattenuated values
greater than 1.00 are reported as 1.00*. The overall average disattenuated correlation
was 0.89 for ELA, 0.95 for Mathematics, 0.99 for Science, and 1.03 for Social Studies.
These values suggest that validity evidence of internal structure is supported.

Table 22: Observed Correlation Matrix Among Reporting Categories (ELA)

Number

Grade Reporting Category of ltems Catl Cat2 Cat3

Key Ideas and Textual Support/Vocabulary (Catl) 12-13 1.00

3 Structural I_Eler_nents and Organization/Connection of 10-11
Ideas/Media Literacy (Cat2) 0.67 1.00
Writing (Cat3) 7-8 0.60 0.55 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 14 1.00

4 Structural I_Eler_nents and Organization/Connection of 11
Ideas/Media Literacy (Cat2) 0.64 1.00
Writing (Cat3) 7-8 0.63 0.57 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 11-13 1.00

5 Structural Elements and Organization/Connection of 12-13
Ideas/Media Literacy (Cat2) 0.60 1.00
Writing (Cat3) 7-8 0.64 0.57 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 12 1.00

6 Structural _Eler_nents and Organization/Connection of 10
Ideas/Media Literacy (Cat2) 0.66 1.00
Writing (Cat3) 6-8 0.62 0.60 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 11-13 1.00

7 Structural I_Eler_nents and Organization/Connection of 10-13
Ideas/Media Literacy (Cat2) 0.62 1.00 0.60
Writing (Cat3) 6-8 0.65 0.60 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 12 1.00

8 Structural I_Eler_nents and Organization/Connection of 10-12
Ideas/Media Literacy (Cat2) 0.60 1.00 0.57
Writing (Cat3) 7-8 0.66 0.57 1.00

Table 23: Observed Correlation Matrix Among Reporting Categories (Mathematics)
Grade Reporting Category glfulrtl?:sr Catl Cat2 Cat3 Cat4
3 Algebraic Thinking and Data Analysis (Catl) 10 1.00
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Grade Reporting Category lglfulrtr;t;ﬁsr Catl Cat2 Cat3 Cat4
Computation (Cat2) 13 0.78 1.00
Geometry and Measurement (Cat3) 9 0.74 0.73 1.00
Number Sense (Cat4) 11 0.73 0.71 0.71 1.00
Algebraic Thinking and Data Analysis (Catl) 9-10 1.00
Computation (Cat2) 11 0.73 1.00
4 Geometry and Measurement (Cat3) 10-11 0.71 0.70 1.00
Number Sense (Cat4) 11 0.73 0.74 0.73 1.00
Algebraic Thinking (Catl) 12 1.00
Computation (Cat2) 11 0.74 1.00 0.66 0.70
5 Geometry and Measurement, Data Analysis, and
Statistics (Cat3) 9 0.69 0.66 1.00
Number Sense (Cat4) 11 0.73 0.70 0.66 1.00
Algebra and Functions (Catl) 12 1.00
Computation (Cat2) 10 0.76 1.00
6 Geometry and Measurement, Data Analysis, and
Statistics (Cat3) 9 0.71 0.67 1.00
Number Sense (Cat4) 10 0.76 0.71 0.68 1.00
Algebra and Functions (Catl) 11 1.00
Data Analysis, Statistics, and Probability (Cat2) 9 0.68 1.00
! Geometry and Measurement (Cat3) 10 0.61 0.60 1.00
Number Sense and Computation (Cat4) 11-12 0.75 0.74 0.65 1.00
Algebra and Functions (Catl) 12 1.00
Data Analysis, Statistics, and Probability (Cat2) 10 0.74 1.00
® Geometry and Measurement (Cat3) 10 0.72 0.70 1.00
Number Sense and Computation (Cat4) 9 0.70 0.65 0.65 1.00
Table 24: Observed Correlation Matrix Among Reporting Categories (Science)

Grade Reporting Category yful?;tr)ﬁsr Catl Cat2 Cat3 Cat4 Catb
Questioning and Modeling (Catl) 12-13 1.00 -
Investigating (Cat2) 12 0.59 1.00 -

4 Analyzing, Interpreting, and _
Computational Thinking (Cat3) 11-12 0.61 0.67 1.00
Explaining Solutions, Reasoning, and _
Communicating (Cat4) 11 0.59 0.65 0.68 1.00
Questioning and Modeling (Catl) 11-12 1.00 -
° Investigating (Cat2) 11-12 0.70 1.00 -
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Grade Reporting Category Number Catl Cat2 Cat3 Cat4 Catb
of ltems
Analyzing, Interpreting, and _
Computational Thinking (Cat3) 12 0.67 0.68 1.00
Explaining Solutions, Reasoning, and B
Communicating (Cat4) 13 0.68 0.71 0.67 1.00
Developing and Using Models to
Describe Structure and Function (Catl) 11 1.00
Developing and Using Models to
Explain Processes (Cat2) 10-11 0.66 1.00
Biology Analyzing Data and Mathematical
Thinking (Cat3) 11-12 0.61 0.62 1.00
Constructing and Communicating an
Explanation (Cat4) 11 0.65 0.66 0.64 1.00
Evaluating Claims with Evidence (Cat5) 11 0.65 0.66 0.67 0.68 1.00
Table 25: Observed Correlation Matrix Among Reporting Categories (Social Studies)
Grade Reporting Category Number Catl Cat2 Cat3
of ltems
Civics and Government (Catl) 16-17 1.00
5 Geography and Economics (Cat2) 11 0.67 1.00
History (Cat3) 12 0.71 0.65 1.00
Functions of Government (Catl) 19 1.00
G U.S. Historical Foundations of American Government (Cat2) 14 0.69 1.00
overnment
Institutions and Processes of Government (Cat3) 20 0.73 0.65 1.00
Table 26: Disattenuated Correlation Matrix Among Reporting Categories (ELA)
Grade Reporting Categor Number Catl Cat2 Cat3
P 9 gory of ltems
Key Ideas and Textual Support/Vocabulary (Catl) 12-13 1.00
Structural Elements and Organization/Connection of
3 Ideas/Media Literacy (Cat2) 10-11 0.99 1.00
Writing (Cat3) 7-8 0.91 0.89 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 14 1.00
Structural Elements and Organization/Connection of
4 Ideas/Media Literacy (Cat2) 1 0.92 1.00
Writing (Cat3) 7-8 0.90 0.85 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 11-13 1.00
Structural Elements and Organization/Connection of
5 Ideas/Media Literacy (Cat2) 12-13 0.94 1.00
Writing (Cat3) 7-8 0.89 0.85 1.00
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. Number
Grade Reporting Category of Items Catl Cat2 Cat3

Key Ideas and Textual Support/Vocabulary (Catl) 12 1.00
Structural Elements and Organization/Connection of "

6 Ideas/Media Literacy (Cat2) 10 1.00 1.00
Writing (Cat3) 6-8 0.88 0.91 1.00
Key ldeas and Textual Support/Vocabulary (Catl) 11-13 1.00
Structural Elements and Organization/Connection of

! Ideas/Media Literacy (Cat2) 10-13 0.93 1.00
Writing (Cat3) 6-8 0.92 0.87 1.00
Key Ideas and Textual Support/Vocabulary (Catl) 12 1.00
Structural Elements and Organization/Connection of

8 Ideas/Media Literacy (Cat2) 10-12 0.91 1.00
Writing (Cat3) 7-8 0.91 0.86 1.00

Table 27: Disattenuated Correlation Matrix Among Reporting Categories (Mathematics)

Grade Reporting Category lc:lfulrtr;t;ﬁsr Catl Cat2 Cat3 Cat4
Algebraic Thinking and Data Analysis (Catl) 10 1.00
Computation (Cat2) 13 1.00* 1.00
3 Geometry and Measurement (Cat3) 9 1.00* 1.00* 1.00
Number Sense (Cat4) 11 0.95 0.95 0.98 1.00
Algebraic Thinking and Data Analysis (Catl) 9-10 1.00
Computation (Cat2) 11 0.98 1.00
N Geometry and Measurement (Cat3) 10-11 0.98 0.92 1.00
Number Sense (Cat4) 11 0.97 0.95 0.95 1.00
Algebraic Thinking (Catl) 12 1.00
Computation (Cat2) 11 0.99 1.00
5 .
g;?ir;iect;y(gr;(tisl;/leasurement, Data Analysis, and o 0.98 0.97 1.00
Number Sense (Cat4) 11 0.98 0.96 0.96 1.00
Algebra and Functions (Catl) 12 1.00
Computation (Cat2) 10 0.95 1.00
6 .
gtz?ir;iect;y(gr;iisl;/leasurement, Data Analysis, and o 0.93 0.89 1.00
Number Sense (Cat4) 10 0.97 0.92 0.92 1.00
Algebra and Functions (Catl) 11 1.00
Data Analysis, Statistics, and Probability (Cat2) 9 0.90 1.00
! Geometry and Measurement (Cat3) 10 0.85 0.86 1.00
Number Sense and Computation (Cat4) 11-12 0.99 1.00* 0.87 1.00
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. Number
Grade Reporting Category of Items Catl Cat2 Cat3 Cat4
Algebra and Functions (Catl) 12 1.00
Data Analysis, Statistics, and Probability (Cat2) 10 0.94 1.00
Geometry and Measurement (Cat3) 10 0.94 0.94 1.00
Number Sense and Computation (Cat4) 9 0.95 0.91 0.95 1.00
Table 28: Disattenuated Correlation Matrix Among Reporting Categories (Science)
Grade Reporting Category Number Catl Cat2 Cat3 Cat4 Catb
of Items
Questioning and Modeling (Catl) 12-13 1.00 -
Investigating (Cat2) 12 0.98 1.00 -
4 Analyzing, Interpreting, and Computational Thinking -
(Cat3) 11-12 0.99 1.03 1.00
Explaining Solutions, Reasoning, and " . -
Communicating (Cat4) 11 1.00 1.00 1.00 1.00
Questioning and Modeling (Catl) 11-12 1.00 -
Investigating (Cat2) 11-12 1.00* 1.00 -
6 Analyzing, Interpreting, and Computational Thinking . " -
(Cat3) 12 1.00 1.00 1.00
Explaining Solutions, Reasoning, and " -
Communicating (Cat4) 13 1.00 1.00 1.00 1.00
Developing and Using Models to Describe Structure 1.00
and Function (Catl) 11 ’
Developing and Using Models to Explain Processes
(Cat2) 10-11 0.94 1.00
Biology . - -
Analyzing Data and Mathematical Thinking (Cat3) 11-12 0.92 0.94 1.00
Constructing and Communicating an Explanation 0.96 0.97 0.99 1.00
(Cat4) 11
Evaluating Claims with Evidence (Cat5) 11 0.93 0.95 1.00* 0.99 1.00
Table 29: Disattenuated Correlation Matrix Among Reporting Categories (Social Studies)
Grade Reporting Category Number Catl Cat2 Cat3
of Items
Civics and Government (Catl) 16-17 1.00
5 Geography and Economics (Cat2) 11 1.00* 1.00
History (Cat3) 12 1.00 1.00* 1.00
Functions of Government (Catl) 19 1.00
U.S. Historical Foundations of American Government (Cat2) 14 1.00* 1.00
Government
Institutions and Processes of Government (Cat3) 20 1.00* 1.00* 1.00
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5.2 CONFIRMATORY FACTOR ANALYSIS

ILEARN had test items designed to measure different standards and higher-level
reporting categories. Test scores were reported as an overall performance measure.
Additionally, scores on the various reporting categories were also provided as indices of
strand-specific performance. The strand scores were reported in a fashion that aligned
with the theoretical structure of the test derived from the test blueprint.

The results in this section are intended to provide evidence that the methods for reporting
ILEARN strand scores align with the underlying structure of the test and provide evidence
for appropriateness of the selected IRT models. This section is based on a second-order
confirmatory factor analysis, in which the first-order factors load onto a common
underlying factor. The first-order factors represent the dimensions of the test blueprint,
and items load onto factors they are intended to measure. The underlying structure of the
ILEARN assessments was common across all grades, which is useful for comparing the
results of our analyses across the grades.

While the test consisted of items targeting different standards, all items within a grade
and subject were calibrated concurrently using the various IRT models described in this
technical report. This implies the pivotal IRT assumption of local independence (Lord,
1980). Formally stated, this assumption posits that the probability of the outcome on item
i depends only on the student’s ability and the characteristics of the item. Beyond that,
the score of item i is independent of the outcome of all other items. From this assumption,
the joint density (i.e., the likelihood) is viewed as the product of the individual densities.
Thus, maximum likelihood estimation of person and item parameters in traditional item
response theory (IRT) is derived on the basis of this theory.

The measurement model and the score reporting method assume a single underlying
factor, with separate factors representing each of the reporting categories. Consequently,
it is important to collect validity evidence on the internal structure of the assessment to
determine the rationality of conducting concurrent calibrations, as well as using these
scoring and reporting methods.

5.2.1 Factor Analytic Methods

A series of confirmatory factor analyses (CFA) were conducted using the statistical
program Mplus, version 7.31 (Muthén & Muthén, 2012) for each grade and subject
assessment. Mplus is commonly used for collecting validity evidence on the internal
structure of assessments. The estimation method, weighted least squares means and
variance adjusted (WLSMV), was employed because it is less sensitive to the size of the
sample and the model and is also shown to perform well with categorical variables
(Muthén, du Toit, & Spisic, 1997).

As previously stated, the method of reporting scores used for the ILEARN assessments
implies separate factors for each reporting category, connected by a single underlying
factor. This model is subsequently referred to as the implied model. In factor analytic
terms, this suggests that test items load onto separate first-order factors, with the first-
order factors connected to a single underlying second-order factor. The use of the CFA
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in this section establishes some validity evidence for the degree to which the implied
model is reasonable.

A chi-square difference test is often applied to assess model fit. However, it is sensitive
to sample size, almost always rejecting the null hypothesis when the sample size is large.
Therefore, instead of conducting a chi-square difference test, other goodness-of-fit
indices were used to evaluate the implied model for ILEARN.

If the internal structure of the test was strictly unidimensional, then the overall person
ability measure, theta (8), would be the single common factor, and the correlation matrix
among test items would suggest no discernable pattern among factors. As such, there
would be no empirical or logical basis to report scores for the separate performance
categories. In factor analytic terms, a test structure that is strictly unidimensional implies
a single-order factor model, in which all test items load onto a single underlying factor.
The following development expands the first-order model to a generalized second-order
parameterization to show the relationship between the models.

The factor analysis models are based on the matrix S of tetrachoric and polychoric sample
correlations among the item scores (Olsson, 1979), and the matrix W of asymptotic
covariances among these sample correlations (Joreskog, 1994) is employed as a weight
matrix in a weighted least squares estimation approach (Browne, 1984; Muthén, 1984) to
minimize the fit function:

Fy.s = vech(S — Z)'W~lvech(s — 2).

In this equation, £ is the implied correlation matrix, given the estimated factor model, and
the function vech vectorizes a symmetric matrix. That is, vech stacks each column of the
matrix to form a vector. Note that the WLSMV approach (Muthén, du Toit, & Spisic, 1997)
employs a weight matrix of asymptotic variances (i.e., the diagonal of the weight matrix)
instead of the full asymptotic covariances.

We posit a first-order factor analysis where all test items load onto a single common factor
as the base model. The first-order model can be mathematically represented as

T =ADA +0,

where A is the matrix of item factor loadings (with A’ representing its transpose), and 0 is
the unigueness, or measurement error. The matrix @ is the correlation among the
separate factors. For the base model, items are thought only to load onto a single
underlying factor. Hence A’ is a p x 1 vector, where p is the number of test items and &
is a scalar equal to 1. Therefore, it is possible to drop the matrix @ from the general
notation. However, this notation is retained to more easily facilitate comparisons to the
implied model, such that it can subsequently be viewed as a special case of the
second-order factor analysis.

For the implied model, we posit a second-order factor analysis in which test items are
coerced to load onto the reporting categories they are designed to target, and all reporting
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categories share a common underlying factor. The second-order factor analysis can be
mathematically represented as

L =AT®I' + P)A' + 0,

where X is the implied correlation matrix among test items, A is the p x k matrix of
first-order factor loadings relating item scores to first-order factors, I is the k x 1 matrix of
second-order factor loadings relating the first-order factors to the second-order factor with
k denoting the number of factors, @ is the correlation matrix of the second-order factors,
and W is the matrix of first-order factor residuals. All other notation is the same as the
first-order model. Note that the second-order model expands the first-order model such
that & - I'®dI'' + ¥. As such, the first-order model is said to be nested within the
second-order model.

There is a separate factor for each reporting category for ELA, Mathematics, Science,
and Social Studies. Therefore, the number of rows in I’ (k) differs among subjects, but the
general structure of the factor analysis is consistent across ELA, Mathematics, Science,
and Social Studies.

The second-order factor model can also be represented graphically, and a sample of the
generalized approaches is provided on the following page. The general structure of the
second-order factor analysis for ELA is illustrated in Figure 5. This figure is generally
representative of the factor analyses performed for all grades and subjects, with the
understanding that the number of items within each reporting category could vary across
the grades.

The purpose of conducting confirmatory factor analysis for ILEARN was to provide
evidence that each individual assessment in ILEARN implied a second-order factor
model: a single underlying second-order factor with the first-order factors defining each
of the reporting categories.
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Figure 5: Second-Order Factor Model (ELA)

Generalized Second Order Factor Structure

5.2.2 Results

Several goodness-of-fit statistics from each of the analyses are presented in Table 30,
which shows the summary results obtained from confirmatory factor analysis. Three
goodness-of-fit indices were used to evaluate model fit of the item parameters to the
manner in which students actually responded to the items. The root mean square error of
approximation (RMSEA) is referred to as a badness-of-fit index so that a value closer to
0 implies better fit and a value of O implies best fit. In general, RMSEA below 0.05 is
considered as good fit and RMSEA over 0.1 suggests poor fit (Browne & Cudeck, 1993).
The Tucker-Lewis index (TLI) and the comparative fit index (CFl) are incremental
goodness-of-fit indices. These indices compare the implied model to the baseline model
where no observed variables are correlated (i.e., there are no factors). Values greater
than 0.9 are recognized as acceptable, and values over 0.95 are considered as good fit
(Hu & Bentler, 1999). As Hu and Bentler (1999) suggest, the selected cut-off values of
the fit index should not be overgeneralized and should be interpreted with caution.
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Based on the fit indices, the model showed good fit across content domains. For all tests,
RMSEA was below 0.05, and CFIl and TLI were equal to or greater than 0.95.

Table 30: Goodness-of-Fit Second-Order CFA

ELA
Grade df RMSEA CFlI TLI Convergence
3 524 0.014 0.983 0.981 Yes
4 557 0.014 0.983 0.982 Yes
5 591 0.009 0.984 0.983 Yes
6 492 0.014 0.984 0.983 Yes
7 460 0.012 0.982 0.981 Yes
8 557 0.010 0.985 0.984 Yes
Mathematics
Grade df RMSEA CFI TLI Convergence
3 1076 0.017 0.983 0.982 Yes
4 1076 0.014 0.958 0.955 Yes
5 1076 0.015 0.977 0.976 Yes
6 1075 0.019 0.942 0.939 Yes
7 1075 0.013 0.983 0.982 Yes
8 1075 0.025 0.916 0.912 Yes
Science
Grade df RMSEA CFI TLI Convergence
4 1032 0.019 0.975 0.974 Yes
6 1031 0.019 0.981 0.98 Yes
Biology 1321 0.021 0.975 0.974 Yes
Social Studies
Grade df RMSEA CFlI TLI Convergence
5 699 0.020 0.977 0.975 Yes
U.S. Government 1322 0.015 0.986 0.986 Yes

In Table 31 to Table 34, we provide the estimated correlations between the reporting
categories from the second-order factor model for ELA, Mathematics, Science, and Social
Studies, respectively. In all cases, these correlations are very high. However, the results
provide empirical evidence that there is some detectable dimensionality among reporting

categories.
Table 31: Correlations Among ELA Factors
Grade Reporting Category Number Catl Cat2 Cat3
of Items
3 Key Ideas and Textual Support/Vocabulary (Catl) 13 1
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. Number
Grade Reporting Category of Items Catl Cat2 Cat3
Structural Elements and Organization/Connection of 10 0.997 1
Ideas/Media Literacy (Cat2) '
Writing (Cat3) 9 0.792 0.790 1
Key Ideas and Textual Support/Vocabulary (Catl) 13 1
Structural Elements and Organization/Connection of
4 Ideas/Media Literacy (Cat2) 1 0.975 1
Writing (Cat3) 9 0.714 0.732 1
Key Ideas and Textual Support/Vocabulary (Catl) 14 1
Structural Elements and Organization/Connection of
5 Ideas/Media Literacy (Cat2) 1 0.972 1
Writing (Cat3) 9 0.816 0.793 1
Key Ideas and Textual Support/Vocabulary (Catl) 12 1
Structural Elements and Organization/Connection of
6 Ideas/Media Literacy (Cat2) 10 0.985 1
Writing (Cat3) 9 0.780 0.792 1
Key Ideas and Textual Support/Vocabulary (Catl) 10 1
Structural Elements and Organization/Connection of
! Ideas/Media Literacy (Cat2) 1 0.977 1
Writing (Cat3) 8 0.876 0.879 1
Key Ideas and Textual Support/Vocabulary (Catl) 14 1
Structural Elements and Organization/Connection of
8 Ideas/Media Literacy (Cat2) 10 0.924 1
Writing (Cat3) 9 0.807 0.746 1
Table 32: Correlations Among Mathematics Factors
. Number
Grade Reporting Category of Items Catl Cat2 Cat3 Cat4
Algebraic Thinking and Data Analysis (Catl) 9 1
Computation (Cat2) 13 0.989 1
3
Geometry and Measurement (Cat3) 10 0.969 0.959 1
Number Sense (Cat4) 11 0.908 0.898 0.880 1
Algebraic Thinking and Data Analysis (Catl) 9 1
Computation (Cat2) 12 0.963 1
4
Geometry and Measurement (Cat3) 10 0.929 0.894 1
Number Sense (Cat4) 12 0.934 0.900 0.868 1
Algebraic Thinking (Catl) 11 1
5
Computation (Cat2) 11 0.888 1
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Grade Reporting Category Number Catl Cat2 Cat3 Cat4
of Items
Geometry and Measurement, Data Analysis, and
Statistics (Cat3) 9 0.890 0.790 1
Number Sense (Cat4) 11 0.926 0.823 0.825 1
Algebra and Functions (Catl) 11 1
Computation (Cat2) 11 0.820 1
Geometry and Measurement, Data Analysis, and
Statistics (Cat3) 9 0.763 0.645 1
Number Sense (Cat4) 11 0.973 0.823 0.766 1
Algebra and Functions (Catl) 11 1
Data Analysis, Statistics, and Probability (Cat2) 10 0.865 1
Geometry and Measurement (Cat3) 10 0.891 0.859 1
Number Sense and Computation (Cat4) 11 0.912 0.880 0.906 1
Algebra and Functions (Catl) 11 1
Data Analysis, Statistics, and Probability (Cat2) 10 0.748 1
Geometry and Measurement (Cat3) 12 0.821 0.712 1
Number Sense and Computation (Cat4) 10 0.815 0.707 0.775 1
Table 33: Correlations Among Science Factors
Grade Reporting Category Number Catl Cat2 Cat3 Cat4 Cat5
of ltems
Questioning and Modeling (Catl) 12 1
Investigating (Cat2) 12 0.990 1
4 Analyzing, Interpreting, and Computational Thinking 12 0.990 1 1
(Cat3) '
Explammg Splutlons, Reasoning, and 1 0.987 0.997 0.997 1
Communicating (Cat4)
Questioning and Modeling (Catl) 11 1
Investigating (Cat2) 11 0.994 1
6 Analyzing, Interpreting, and Computational Thinking 12 0.988 0.983 1
(Cat3) ' '
Explammg Splutlons, Reasoning, and 13 0.995 0.989 0.984 1
Communicating (Cat4)
Developing and Using Models to Describe Structure 10 1
and Function (Catl)
[éevezloplng and Using Models to Explain Processes 10 0.934 1
Biology |(Cat2)
Analyzing Data and Mathematical Thinking (Cat3) 11 0.966 0.940 1
Constructing and Communicating an Explanation 11 0.980 0.953 0.986 1
(Cat4)
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Grade Reporting Category l(;lfulrpet;ﬁsr Catl Cat2 Cat3 Cat4 Catb
Evaluating Claims with Evidence (Cat5) 11 0.971 0.945 0.977 0.991 1

Table 34: Correlations Among Social Studies Factors

. Number
Grade Reporting Category of Items Catl Cat2 Cat3
Civics and Government (Catl) 16 1
5 Geography and Economics (Cat2) 11 0.982 1
History (Cat3) 12 0.947 0.950 1
Functions of Government (Catl) 19 1
U.S. Historical Foundations of American Government (Cat2) 14 0.962 1
Government
Institutions and Processes of Government (Cat3) 20 0.957 0.971 1

5.2.3 Discussion

In all scenarios, the empirical results suggest the implied model fits the data well. That is,
these results indicate that reporting an overall score in addition to separate scores for the
individual reporting categories is reasonable, as the intercorrelations among items
suggest that there are detectable distinctions among reporting categories.

Clearly, the correlations among the separate factors are high, which is reasonable. This
again provides support for the measurement model, given that the calibration of all items
is performed concurrently. If the correlations among factors were very low, this could
possibly suggest that a different IRT model would be needed (e.g., multidimensional IRT)
or that the IRT calibration should be performed separately for items measuring different
factors. The high correlations among the factors suggest that these alternative methods
are unnecessary and that the current approach is in fact preferable.

Overall, these results provide empirical evidence and justification for the use of the
chosen scoring and reporting methods. Additionally, the results provide justification for
the current IRT model employed.

5.3 LOCAL INDEPENDENCE

The validity of the application of IRT depends greatly on meeting the underlying
assumptions of the models. One such assumption is local independence, which means
that for a given proficiency estimate, the marginal likelihood is maximized, assuming that
the probability of correct responses is the product of independent probabilities over all
items (Chen & Thissen, 1997):

L(0) = J TT\—; Pr(z,10) £(6)de.
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When local independence is not met, there are issues of multidimensionality that are
unaccounted for in the modeling of the data (Bejar, 1980). In fact, Lord (1980) noted that
‘local independence follows automatically from unidimensionality” (as cited in Bejar,
1980, p.5). From a dimensionality perspective, there may be nuisance factors that are
influencing relationships among certain items, after accounting for the intended construct
of interest. These nuisance factors can be influenced by a number of testing features,
such as speededness, fatigue, item chaining, and item or response formats (Yen, 1993).

Yen’s Qs statistic (Yen, 1984) was used to measure local independence, which was
derived from the correlation between the performances of two items. Simply, the Qs
statistic is the correlation among IRT residuals and is computed using the equation,

dij = u;; — Ty(6)),

where u;; is the item score of the jth test taker for item i, Tl-(é?j) is the estimated true score
for item i of test taker j, which is defined as

Ti(6;) = X% yuPu(9)),

where y;; is the weight for response category |, m is the number of response categories,
and Pil(éj) is the probability of response category | to item i by test taker j with the ability
estimate ;.

The pairwise index of local dependence Qs between item i and item i’ is
Qsiiy = r(d;, dyr),
where r refers to the Pearson product-moment correlation.

When there are n items, n(n-1)/2, Qs statistics will be produced. The Qs values are
expected to be small. Table 35 through Table 38 present summaries of the distributions
of Qs statistics—minimum, 5th percentile, median, 95th percentile, and maximum values
from each grade and subject. The results show that less than 3% of the items were greater
than a critical value of 0.2 for |Q;| (Chen & Thissen, 1997).

Table 35: ELA Q3 Statistic

Qs Distribution
Grade Minimum Pergglltile Median Pergcsetrkl]tile Maximum
3 -0.210 -0.093 -0.020 0.055 0.205
4 -0.335 -0.089 -0.021 0.045 0.221
5 -0.290 -0.093 -0.019 0.053 0.203
6 -0.192 -0.086 -0.017 0.051 0.197
7 -0.235 -0.088 -0.018 0.050 0.270
8 -0.236 -0.095 -0.021 0.050 0.190
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Table 36: Mathematics Q3 Statistic

Qs Distribution
Grade
Minimum 5th . Median 95th. Maximum
Percentile Percentile
3 -0.356 -0.092 -0.018 0.061 0.961
4 -0.250 -0.098 -0.023 0.057 0.881
5 -0.324 -0.097 -0.023 0.058 0.914
6 -0.335 -0.096 -0.020 0.065 0.769
7 -0.265 -0.095 -0.02 0.059 0.825
8 -0.516 -0.097 -0.02 0.058 0.785
Table 37: Science Qs Statistic
Qs Distribution
Grade
Minimum 5th . Median 95th. Maximum
Percentile Percentile
4 -0.206 -0.078 -0.009 0.044 0.266
6 -0.378 -0.149 -0.012 0.069 0.590
Biology -0.240 -0.136 -0.014 0.121 0.571
Table 38: Social Studies Q3 Statistic
Qz Distribution
Grade
Minimum Sth . Median 95th. Maximum
Percentile Percentile
5 -0.107 -0.55 -0.024 0.008 0.206
u.s.
-0.158 -0.016 0.104 0.278 0.419
Government

5.4 CONVERGENT AND DISCRIMINANT VALIDITY

According to Standard 1.14 of the Standards for Educational and Psychological Testing
(AERA, APA, & NCME, 2014), it is necessary to provide evidence of convergent and
discriminant validity evidence. It is a part of demonstrating validity evidence that
assessment scores are related as expected with criteria and other variables for all student
groups. However, a second, independent test measuring the same constructs as ELA
and Mathematics in Indiana, which could easily permit for a cross-test set of correlations,
was not available. Therefore, the correlations between subscores within and across tests
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were examined alternatively. The a priori expectation is that subscores within the same
subject (e.g., ELA) will correlate more positively than subscore correlations across
subjects (e.g., ELA and Mathematics). These correlations are based on a small number
of items, typically around eight to 18; consequently, the observed score correlations will
be smaller in magnitude as a result of the very large measurement error at the subscore
level. For this reason, both the observed score and the disattenuated correlations are
provided.

Observed and disattenuated subscore correlations were calculated both within subjects
and across subjects for grades 3-8 ELA and Mathematics. In grades 4 and 6 Science
was included and in grade 5 Social Studies was included. Table 39 through Table 50
show the observed and disattenuated score correlations between ELA, Mathematics,
Science, and Social Studies subscores for grades 3-8, where students took included
subjects. In general, the pattern is consistent with the a priori expectation that subscores
within a test correlate more highly than correlations between tests measuring a different
construct.
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Table 39: Grade 3 Observed Score Correlations

ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Catd

Key Ideas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.67 | 1.00
Writing (Cat3) 0.60 | 0.55 | 1.00
Algebraic Thinking and Data Analysis (Catl) 0.63 | 0.58 | 0.58 | 1.00
) Computation (Cat2) 0.63 | 0.58 | 0.57 | 0.78 | 1.00
Mathematics

Geometry and Measurement (Cat3) 0.59 | 054 | 054 | 0.74 | 0.73 | 1.00
Number Sense (Cat4) 059 | 0.55 | 0.54 | 0.73 | 0.71 | 0.71 | 1.00

Table 40: Grade 3 Disattenuated Score Correlations

ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Cat4

Key ldeas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.99 | 1.00
Writing (Cat3) 0.91 | 0.89 | 1.00
Algebraic Thinking and Data Analysis (Catl) 0.84 | 0.83 | 0.85 | 1.00
) Computation (Cat2) 0.85 | 0.85 | 0.86 | 1.02 | 1.00
Mathematics

Geometry and Measurement (Cat3) 0.83 | 0.83 | 0.84 | 1.01 | 1.02 | 1.00
Number Sense (Cat4) 0.80 | 0.80 | 0.80 | 0.95 | 0.95 | 0.98 | 1.00
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Table 41: Grade 4 Observed Score Correlations

) ELA Mathematics Science
Subject

Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3 Cat4
Key Ideas and Textual 1.00
Support/Vocabulary (Catl)

ELA Structural Elements and
Organization/Connection of 0.64 1.00
Ideas/Media Literacy (Cat2)
Writing (Cat3) 0.63 0.57 1.00
Algebrgic Thinking and Data 0.62 057 061 1.00
Analysis (Catl)

Mathematics

Geometry and Measurement | 957 | 052 | 057 | 0.71 | 0.70 1.00
(Cat3)
Number Sense (Cat4) 0.59 0.54 0.59 0.73 0.74 0.73 1.00
Questioning and Modeling 056 | 052 | 053 | 057 | 053 0.55 056 | 1.00
(Catl)
Investigating (Cat2) 0.63 0.59 0.58 0.64 0.60 0.61 0.62 0.59 1.00

. Analyzing, Interpreting, and

Science | computational Thinking 065 | 060 | 060 | 0.64 | 0.0 0.61 063 | 061 | 067 1.00

(Cat3)
Explaining Solutions,
Reasoning, and 0.62 0.57 0.57 0.62 0.57 0.59 0.60 0.59 0.65 0.68 1.00
Communicating (Cat4)
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Table 42: Grade 4 Disattenuated Score Correlations

) ELA Mathematics Science
Subject
Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3 Cat4
Key ldeas and Textual 1.00
Support/Vocabulary (Catl)
ELA Structural Elements and
Organization/Connection of 0.92 1.00
Ideas/Media Literacy (Cat2)
Analysis (Catl)
. Computation (Cat2) 0.76 0.73 0.80 0.98 1.00
Mathematics
Geometry and Measurement | ( 7g 075 | 081 | 098 | 092 1.00
(Cat3)
Number Sense (Cat4) 0.77 0.75 0.80 0.97 0.94 0.95 1.00
Questioning and Modeling 087 | 08 | 086 | 090 | o081 0.86 084 | 1.00
(Catl)
Investigating (Cat2) 0.92 0.91 0.89 0.94 0.85 0.89 0.87 0.98 1.00
Sci Analyzing, Interpreting, and .
cience Computational Thinking 0.93 0.91 0.89 0.93 0.83 0.87 0.85 0.99 1.00 1.00
(Cat3)
Explaining Solutions,
Reasoning, and 0.93 0.90 0.89 0.94 0.83 0.88 0.86 1.00 1.00* 1.00* 1.00
Communicating (Cat4)
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Table 43: Grade 5 Observed Score Correlations

) ELA Mathematics Social Studies
Subject
Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3
Key Ideas and Textual
Support/Vocabulary (Catl) 1.00

Structural Elements and
ELA Organization/Connection of 0.60 1.00
Ideas/Media Literacy (Cat2)

Writing (Cat3) 064 | 057 | 1.00
Algebra and Functions 0.60 0.55 0.64 1.00
(Catl)
Computation (Cat2) 0.55 0.50 0.60 0.74 1.00
Mathematics | Geometry and

Measurement, Data 053 | 049 | 056 | 069 | 066 1.00
Analysis, and Statistics
(Cat3)
Number Sense (Catd) 055 | 052 | 058 | 0.73 | 0.70 0.66 1.00
Civics and Government 061 | 058 | 059 | 061 | 054 0.54 058 | 1.00
(Catl)

Social .

Studies | Geography and Economics 055 | 052 | 053 | 057 | 051 0.51 055 | 067 | 1.00
(Cat2)
History (Cat3) 063 | 058 | 061 | 061 | 055 0.54 057 | 071 | 065 1.00
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Table 44: Grade 5 Disattenuated Score Correlations

ELA Mathematics Social Studies

Subject
Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3

Key Ideas and Textual
Support/Vocabulary (Catl)

1.00

Structural Elements and
ELA Organization/Connection of 0.94 1.00
Ideas/Media Literacy (Cat2)

Writing (Cat3) 0.89 0.85 | 1.00
Algebra and Functions 0.84 0.82 0.84 1.00
(Catl)
Computation (Catz) 0.78 0.76 0.80 0.99 1.00
Mathematics | Geometry and

Measurement, Data 080 | 079 | 080 | 098 0.97 1.00
Analysis, and Statistics
(Cat3)
Number Sense (Ca’[4) 0.79 0.78 0.77 0.98 0.96 0.96 1.00
Civics and Government 0.87 088 | 079 | 0.82 0.75 0.79 0.80 | 1.00
(Catl)

Social .

i Geography and Economics 0.89 0.89 0.80 0.86 0.79 0.85 0.84 1.00* 1.00

Studies
(Cat2)
History (Cat3) 0.92 0.90 0.85 0.84 0.78 0.82 0.81 1.00* 1.00* 1.00
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Table 45: Grade 6 Observed Score Correlations

ELA Mathematics Science

Subject
Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3 Cat4

Key ldeas and Textual

Support/Vocabulary (Catl) 1.00

Structural Elements and
ELA Organization/Connection of 0.66 1.00
Ideas/Media Literacy (Cat2)

Writing (Cat3) 0.62 0.60 1.00

Algebra and Functions 0.61 0.60 0.63 1.00

(Catl)

Computation (Cat2) 0.56 0.56 0.59 0.76 1.00

Mathematics | Geometry and
Measurement, Data

Analysis, and Statistics 0.57 055 | 058 | 0.71 0.67 1.00
(Cat3)
Number Sense (Catd) 0.60 059 | 060 | 0.76 0.71 0.68 1.00
Questioning and Modeling 0.61 060 | 056 | 0.64 0.57 0.59 0.63 1.00
(Catl)
Investigating (Cat2) 0.66 064 | 061 | 067 0.61 0.63 0.66 0.70 1.00
. Analyzing, Interpreting, and
Science | computational Thinking 0.60 059 | 055 | 0.62 0.56 0.58 0.62 0.67 0.68 1.00

(Cat3)

Explaining Solutions,
Reasoning, and 0.62 0.61 0.59 0.66 0.61 0.62 0.65 0.68 0.70 0.67 1.00

Communicating (Cat4)
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Table 46: Grade 6 Disattenuated Score Correlations

) ELA Mathematics Science
Subject
Reporting Category Catl Cat2 Cat3 Catl Cat2 Cat3 Cat4 Catl Cat2 Cat3 Cat4
Key Ideas and Textual
Support/Vocabulary (Catl) 1.00
Structural Elements and
ELA

Organization/Connection of 1.00* 1.00
Ideas/Media Literacy (Cat2)

Writing (Cat3) 0.88 091 | 1.00
Algebra and Functions 0.81 0.86 0.82 1.00
(Catl)
Mathematics | Geometry and
Measurement, Data 080 | 083 | 080 | 093 | o089 1.00
Analysis, and Statistics
(Cat3)
Number Sense (Cat4) 0.83 0.86 0.81 0.97 0.92 0.92 1.00
Questioning and Modeling 090 | 094 | 081 | 087 | 0.80 0.85 088 | 1.00
(Catl)
Investigating (Cat2) 0.94 098 | 086 | 0.89 0.83 0.88 0.91 1.00* | 1.00
Sci Analyzing, Interpreting, and
CIeNCe | computational Thinking 0.89 093 | 080 | 085 | 0.78 0.84 0.87 | 1.00% | 1.00* 1.00
(Cat3)
Explaining Solutions,
0.91 0.95 0.85 0.89 0.83 0.88 0.90 1.00 1.00* 1.00* 1.00

Reasoning, and
Communicating (Cat4)
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Table 47: Grade 7 Observed Score Correlations

ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Catd

Key Ideas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.62 | 1.00
Writing (Cat3) 0.65 | 0.59 | 1.00
Algebra and Functions (Catl) 0.59 | 0.55 | 0.60 | 1.00
) Data Analysis, Statistics, and Probability (Cat2) 0.61 | 0.56 | 0.61 | 0.68 | 1.00
Mathematics
Geometry and Measurement (Cat3) 0.51 | 047 | 0.51 | 0.61 | 0.60 | 1.00
Number Sense and Computation (Cat4) 0.63 | 0.58 | 0.64 | 0.75 | 0.74 | 0.65 | 1.00
Table 48: Grade 7 Disattenuated Score Correlations
ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Cat4

Key ldeas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.93 | 1.00
Writing (Cat3) 0.92 | 0.87 | 1.00
Algebra and Functions (Cat1) 0.83 | 0.81 | 0.82 | 1.00
) Data Analysis, Statistics, and Probability (Cat2) 0.89 | 0.86 | 0.87 | 0.97 | 1.00
Mathematics

Geometry and Measurement (Cat3) 0.72 | 0.70 | 0.71 | 0.85 | 0.86 | 1.00
Number Sense and Computation (Cat4) 0.86 | 0.82 | 0.85 | 0.99 | 1.02 | 0.87 | 1.00
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Table 49: Grade 8 Observed Score Correlations

ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Catd

Key Ideas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.60 | 1.00
Writing (Cat3) 0.66 | 0.57 | 1.00
Algebra and Functions (Catl) 0.61 | 0.55 | 0.63 | 1.00
) Data Analysis, Statistics, and Probability (Cat2) 0.59 | 0.53 | 0.62 | 0.74 | 1.00
Mathematics

Geometry and Measurement (Cat3) 0.55 | 0.50 | 0.58 | 0.72 | 0.70 | 1.00
Number Sense and Computation (Cat4) 0.54 | 0.49 | 0.56 | 0.69 | 0.65 | 0.65 | 1.00

Table 50: Grade 8 Disattenuated Score Correlations

ELA Mathematics
Subject Reporting Category

Catl | Cat2 | Cat3 | Catl | Cat2 | Cat3 | Cat4

Key ldeas and Textual Support/Vocabulary (Catl) 1.00
ELA Structural Elements and Organization/Connection of Ideas/Media Literacy (Cat2) | 0.91 | 1.00
Writing (Cat3) 0.91 | 0.86 | 1.00
Algebra and Functions (Catl) 0.80 | 0.79 | 0.82 | 1.00
) Data Analysis, Statistics, and Probability (Cat2) 0.79 | 0.77 | 0.82 | 0.94 | 1.00
Mathematics

Geometry and Measurement (Cat3) 0.77 | 0.76 | 0.80 | 0.94 | 0.94 | 1.00
Number Sense and Computation (Cat4) 0.78 | 0.77 | 0.80 | 0.95 | 0.91 | 0.95 | 1.00
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6. FAIRNESS IN CONTENT

The principles of universal design of assessments provide guidelines for test design to
minimize the impact of construct-irrelevant factors in assessing student performance.
Universal design removes barriers to provide access for the widest range of students
possible. Seven principles of universal design are applied in the process of test
development (Thompson, Johnstone, & Thurlow, 2002), including:

1. Inclusive assessment population;
Precisely defined constructs;
Accessible, non-biased items;
Amenability to accommodations;

Simple, clear, and intuitive instructions and procedures;

o g M WD

Maximum readability and comprehensibility; and
7. Maximum legibility.

Content experts have received extensive training on the principles of universal design
and apply these principles in the development of all test materials. In the review process,
adherence to the principles of universal design is verified.

6.1 STATISTICAL FAIRNESS IN ITEM STATISTICS

Analysis of the content alone is not sufficient to determine the fairness of a test. Rather,
it must be accompanied by statistical processes. While a variety of item statistics were
reviewed during form building to evaluate the quality of items, one notable statistic that
was used was differential item functioning (DIF). Items were classified into three
categories (A, B, or C) for DIF, ranging from no evidence of DIF to severe DIF, according
to the DIF classification convention illustrated in Volume 1 of this technical report.
Furthermore, items were categorized positively (i.e., +A, +B, or +C), signifying that the
item favored the focal group (e.g., African-American/Black, Hispanic, or Female), or
negatively (i.e., —A, —B, or—C), signifying that the item favored the reference group (e.g.,
White or Male). Items were flagged if their DIF statistics indicated the “C” category for any
group. A DIF classification of “C” indicates that the item shows significant DIF and should
be reviewed for potential content bias, differential validity, or other issues that may reduce
item fairness. Items were reviewed by the Bias and Sensitivity Committee regardless of
whether the DIF statistic favored the focal group or the reference group. The details
surrounding this review of items for bias is further described in Volume 2, Test
Development.

DIF analyses were conducted for all items to detect potential item bias from a statistical
perspective across major ethnic and gender groups. DIF analyses were performed for the
following groups:

e Male/Female;
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e White/African-American;

e White/Hispanic;

e White/Asian;

e White/Native American;

e Text-to-Speech (TTS)/Not TTS;

e Student with Special Education (SPED)/Not SPED;
e Title 1/Not Title 1; and

e English Learners (ELs)/Not ELs.

A detailed description of the DIF analysis that was performed is presented in Volume 1,
Section 4.2, of the 2018-2019 ILEARN Annual Technical Report. The DIF statistics for
each operational test item are presented in the appendix A of Volume 1 of the 2018-2019
ILEARN Annual Technical Report.
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7. SUMMARY

This report is intended to provide a collection of reliability and validity evidence to support
appropriate inferences from the observed test scores. The overall results can be
summarized as follows:

e Reliability. Various measures of reliability are provided at the aggregate and
subgroup levels, showing the reliability of all tests is in line with acceptable industry
standards.

e Content validity. Evidence is provided to support the assertion that content
coverage on each form was consistent with test specifications of the blueprint
across testing modes.

e Internal structural validity. Evidence is provided to support the selection of the
measurement model, the tenability of local independence, and the reporting of
subscores and an overall score at the reporting category levels.
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1. INDIANA SCORE REPORTS

In Spring 2019, pursuant to IC 20-32-5, ILEARN assessments were administered to Indiana
students in grades 3-8 English/ Language Arts (ELA) and Mathematics; grades 4 and 6
Science and Biology; and grade 5 Social Studies and U.S. Government.

The purpose of this volume is to document the features of the Indiana Online Reporting
System (ORS), which is designed to assist stakeholders in reviewing and downloading the
test results and in understanding and appropriately using the results of the state
assessments. Additionally, this volume of the technical report describes the score types
reported for the 2018-2019 assessments, the features of the score reports, and the
appropriate uses and inferences that can be drawn from those score types.

1.1 OVERVIEW OF INDIANA’S SCORE REPORTS

ILEARN assessments were administered during the 2018-2019 school year. Test scores
from each 2018-2019 assessment were provided to corporations and schools through the
ORS on August 15, 2019, after the standard setting that occurred July 15-17, 2019. The
ORS provides information on student performance and aggregated summaries at several
levels—state, corporation, school, and roster. During future administrations, real-time
reporting will allow the ORS to report scores within 12 business days after assessments
have been scored.

The ORS (https://in.reports.airast.org/) is a web-based application that provides ILEARN
results at various, privileged levels. Test results are available for users based on their roles
and the privileges determined by the authentication granted to them. There are three basic
levels of user roles: the corporation, school, and teacher (classroom) levels. Each user is
granted drill-down access to reports in the system based on his or her assigned role. This
means that teachers can access data for only their roster(s) of students, schools can access
data for only the students in their school, and corporations can access data for all schools
and students in their corporation.

To access ORS, users must be added to the Test Information Distribution Engine (TIDE).
Test coordinators add users to TIDE at the corporation and school level. The following user
roles have access to ORS:

e State users: access to all state, corporation, school, teacher, and student test data

e Co0-Op role and Corporation Test Coordinator (CTC): access to all test data for their
corporation and for the schools and students in their corporation

e School Test Coordinator (STC) and Principal (PR): access to all test data for their
school and the students in their school

e Test Administrator (TA): access to all aggregated test data for their rosters and the
students within their rosters

Access to reports is password protected, and users can access data at their assigned level
and below. For example, an STC user can access the school report of students for their
school but not for another school.
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1.2 OVERALL SCORES AND REPORTING CATEGORIES

Each student receives a single scale score for each subject tested if there is a valid score
to report. Normally, a student takes a test in the Test Delivery System (TDS) and then
submits it. TDS then forwards the test for scoring before the ORS reports the scores.
However, tests may also be manually invalidated before reaching the ORS if testing
irregularities occur (e.g., cheating, unscheduled interruptions, loss of power or Internet).

The validity of a score is determined using invalidation rules, which define a set of
parameters under which a student’s assessment may be counted. A student’s score will be
automatically invalidated if they fail to respond to at least five test items. When a student
receives an accommodation for which he or she is not eligible or is otherwise impacted by
an irregularity that affects the validity of the student’s assessment attempt, the student’s
test is invalidated. Within ORS, “Invalidated” will appear in lieu of score data for the student.

A student’s score is based on the operational items on the assessment that they attempted.
A scale score is used to describe how well a student performed on a test and is an estimate
of a student’s knowledge and skills measured. The scale score is transformed from a theta
score, which is estimated based on Item Response Theory (IRT) models as described in
Volume 1 of this technical report. Lower scale scores indicate less mastery of the grade-
level knowledge and skills measured by the test. Conversely, higher scale scores indicate
more mastery of the grade-level knowledge and skills measured by the test. Interpretation
of scale scores is more meaningful when the scale scores are used along with performance
levels and performance-level descriptors.

Performance-level descriptors (PLDs) define the content area knowledge and skills that
students at each performance level are expected to demonstrate. PLDs exist at different
levels of precision for different uses. Policy PLDs are overarching, high-level statements
that reflect the varying degrees to which students may demonstrate proficiency on each
grade-level ILEARN assessment. The policy PLDs were written first, and a diverse panel
of Indiana educators was convened to consider many factors as they defined each Policy
PLD. Educators were also enlisted to develop Range PLDs for the ILEARN assessments.
Range PLDs are content-specific statements that reflect the varying degrees to which
students may demonstrate proficiency on grade-level standards on the ILEARN
assessments. The Indiana Policy and grade and subject Range PLDs can be found on the
IDOE website (https://www.doe.in.gov/assessment/ilearn-sample-items-and-scoring).

Based on the scale score, a student will receive an overall performance level. The ILEARN
scale has been divided into four performance levels, defined by descriptors and cut scores
that indicate four levels of proficiency as follows:

e Level 1: Below Proficiency

e Level 2: Approaching Proficiency

e Level 3: At Proficiency

e Level 4: Above Proficiency

Each student is assigned a performance level based on their score compared to the cut
scores and defined by the PLDs. Cut points are listed in Section 2.5 and additional details
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can be found in Volume 6 of this report. Generally, students performing on ILEARN at
Levels 3 and 4 are considered on track to demonstrate progress toward mastery of the
knowledge, application and analytical skills necessary for college and career readiness.

In addition to an overall score, students will receive reporting category scores. Reporting
categories (also known as subscores) represent distinct groups of knowledge within each
grade subject. For ILEARN, students’ performance on each reporting category is reported
using three performance categories:

e Below
e At/Near
e Above

Unlike the performance levels for the overall test, student performance on each of the
reporting categories is evaluated entirely with respect to meeting the reporting category
proficiency cut score. Performance-level classifications are computed to classify student
performance levels for each of the domain or reporting category subscales. For each
subscale, the band is generally defined as a range extending 1.5 Standard Error of
Measurement (SEM) below to 1.5 SEM above the proficiency cut score used on the overall
test.

Students performing at either Below or Above can be interpreted as “student performance
clearly below or above the Meets Standard cut score for a specific reporting category.”
Students performing at At/Near can be interpreted as student performances that do not
provide enough information to tell whether students reached the Meets Standard mark for
the specific reporting category.

Table 1 through Table 4 display the reporting categories by grade and subject.

Table 1: Reporting Categories for ELA

Grade Reporting Category
Key ldeas and Textual Support/Vocabulary
3-5 Structural Elements and Organization/Connection of Ideas/Media Literacy
Writing
Key Ideas and Textual Support/Vocabulary
6-8 Structural Elements and Organization/Synthesis and Connection of Ideas/Media Literacy
Writing

Table 2: Reporting Categories for Mathematics

Grade Reporting Category

Algebraic Thinking and Data Analysis
Computation

Geometry and Measurement
Number Sense

5 Algebraic Thinking

34
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Grade Reporting Category

Computation
Geometry and Measurement, Data Analysis, and Statistics
Number Sense

Algebra and Functions

Data Analysis, Statistics, and Probability
Geometry and Measurement

Number Sense and Computation

Algebra and Functions

Data Analysis, Statistics, and Probability
Geometry and Measurement

Number Sense and Computation

Table 3: Reporting Categories for Science

Grade Reporting Category

Questioning and Modeling

Investigating

Analyzing, Interpreting, and Computational Thinking
Explaining Solutions, Reasoning, and Communicating

4,6

Developing and Using Models to Describe Structure and Function
Developing and Using Models to Explain Processes

Biology Analyzing Data and Mathematical Thinking

Constructing and Communicating an Explanation

Evaluating Claims with Evidence

Table 4: Reporting Categories for Social Studies

Grade Reporting Category
Civics and Government
5 Geography and Economics
History

Functions of Government
U.S. Government | Historical Foundations of American Government
Institutions and Processes of Government

1.3 ONLINE REPORTING SYSTEM

ORS generates a set of online score reports that describes student performance for
students, parents, educators, and other stakeholders. The online score reports are
produced after the tests are submitted by the students, hand-scored and machine-scored,
and processed into the ORS. In 2019, scores were not immediately available due to the
need for standard setting. However, in future years, results will be available as soon as
hand-scored items are processed. In addition to each individual student’s score report, the
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ORS produces aggregate score reports for teachers, schools, corporations, and states. The
timely accessibility of aggregate score reports helps users monitor student group
performance in each subject and grade area, evaluate the effectiveness of instructional
strategies, and inform the adoption of strategies to improve student learning and teaching
during the school year.

Furthermore, to facilitate comparisons, each aggregate report contains the summary results
for the selected aggregate unit, as well as all aggregate units above the selected aggregate.
For example, if a school is selected, the summary results of the corporations to which the
school belongs and the summary results of the state are also provided. This occurs so that
the school’'s performance can be compared with the corporation’s performance and the
state’s performance. If a teacher is selected, the summary results for the school,
corporations, and state above the teacher are also provided for comparison purposes.
Table 5 (in Section 1.4) lists the types of online reports and the levels at which they can be
viewed (student, roster, teacher, school, and corporations).

1.4 AVAILABLE REPORTS ON THE INDIANA ONLINE REPORTING SYSTEM

ORS is hierarchically structured. An authorized user can view reports at their own
aggregated unit and any lower level of aggregation. For example, a school user can view
only the reports and data at the school and student levels of his or her school. Co-Op and
CTC users can view the reports and data for their corporations and the student-level results
for all their schools.

Table 5 summarizes the types of score reports that are available in the ORS and the levels
at which the reports can be viewed. A description of each report is also provided. Data files
are also accessible for corporations to download.

For detailed information on available reports and features, educators can refer to the ORS
user guide. The Indiana State Assessment Online Reporting System User Guide is included
in Appendix A.

Table 5: Indiana Score Reports Summary

Level of Availability

Report Description Student/

State | Corporation | School | Roster
Parent

Summary of performance (to date)
across grades and subjects or v v v v
courses for the current administration

Summary
Performance

Summary of overall performance for
a subject and a grade for all students v v v v
in the defined level of aggregation

Aggregate-Level
Subject Report

Summary of overall performance on
Aggregate-Level | each reporting category for a given

Reporting subject and grade across all students v v v v
Category Report | within the selected level of
aggregation
Student-Level | List of all students who belong to a v v

Subject Report | school, teacher, or roster with their
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Level of Availability
Report Description Student/
State | Corporation | School | Roster
Parent
associated subject or course scores
for the current administration
List of all students who belong to a
Student-Level school, teacher, or roster with their
Reporting associated reporting category v v
Category Report | performance for the current
administration
L Detailed information about a selected
Individual ; . i
student’s performance in a specified
Student Report . s N4
subject or course; includes overall
(ISR) d .
subject and reporting category results
Text/CSV files containing overall and
. reporting category scale scores and
Data Files performance levels along with v v v
demographic information

1.5 REPORTING BY SuUB-GROUP

The aggregate score reports at the overall subject level and reporting category level provide
overall student results by default but can at any time be analyzed by sub-groups based on
demographic data. When used on aggregate-level reports, an additional level of analysis
will be provided by aggregating students based on sub-group. For example, when the
“Gender” sub-group is selected, the ORS will display aggregate results by all students, male
students, and female students. When used on student-level reports, sub-groups can
instead filter individual results. For example, a user will have the option to select “Male” or
“‘Female” after the “Gender” sub-group is selected.

Users can see student assessment results by any sub-group at any time by selecting the
desired sub-group from the “Breakdown By” drop-down list available. Table 6 presents the
types of sub-groups and sub-group categories provided in the ORS.

Table 6: Indiana List of Sub-Groups

Sub-Group

Sub-Group Category

White

Black/African American

Hispanic

Ethnicity

Asian

American Indian/Alaska Native

Native Hawaiian/Other Pacific Islander

Multiracial/Two or More Races

Male

Gender

Female

Score Interpretation Guide 6
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Sub-Group Sub-Group Category

English Learner

English Learner :
Not English Learner

Special Education

Special Education
Not Special Education

Section 504 Plan

Section 504 Plan
Not Section 504 Plan

Grade 3
Grade 4
Grade 5

Grade 6
Grade 7
Grade 8
Grade 9
Grade 10
Grade 11
Grade 12

Grade

1.6 REPORTS

1.6.1 Summary Performance Report

The home page allows authorized users to log in to the ORS and select “Score Reports,”
which contains summaries of student performance across grades and subjects. State
personnel are able to view state summaries, corporation personnel see corporation
summaries, school personnel see school summaries, and teachers see student summaries.
State users can view a summary of students’ performance within each corporation, as well.
The Summary Performance Report

e Displays summary data separated by grade and subject
e Bases the level of aggregation on a user’s role
e Reports the number of students tested and percentage proficient

The Summary Performance Report provides summaries of student performance, including:

e Number of students tested
e Percentage proficient

Figure 1 and Figure 2 present sample Summary Performance Reports at the state and
corporation level.
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Figure 1: Sample State Summary Performance Report

DEPARTMENT OF EDUCATION

Score Reports | @ Reports & Files ~

| fam¥inbox | Q Search Students | View/Edit Rosters l This Page: () Help| & Print| [§ Export J

[ v Now viewing: Scores for students who were mine at the end of the selected administration ]

Home Page Dashboard

Select Testand Year

Test: ILEARN b
Administration: | Spring 2019 v

® Scores for students who were mine at the end of the selected administration

Scores for my current students
Select
Indiana v
Select a corporation and then click on a grade and subject to view more information.

Overall Performance on the ILEARN test, by Subject, Grade: Indiana, Spring 2019

English/Language Arts Mathematics
Number of Number of
Grade Students Tested Percent Proficient Grade Students Tested Percent Proficient
Grade 3 82980 46% Grade 3 82987 58%
Grade 4 84049 45% Grade 4 84040 53%
Grade 5 86274 47% Grade 5 86259 47%
Grade 6 85738 47% Grade 6 85709 46%
Grade 7 84489 49% Grade 7 84483 41%
Grade 8 82863 50% Grade 8 82863 37%
Science Social Studies
Number of Number of
Grade Students Tested Percent Proficient Grade Students Tested Percent Proficient
Grade 4 83988 46% Grade 5 86167 46%
L )
Grade 6 85591 48%
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Figure 2: Corporation-Level Summary Performance Report

EJEPARTMENT OF EDUCATION

Score Reports | & Reports & Files ~

| famkinbox | Q Search Students | View/Edit Rosters l This Page: (@ Help| & Print| [, Export J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration J

Home Page Dashboard

Select Testand Year

Test: ILEARN v

Administration: | Spring 2019 v

® Scores for students who were mine at the end of the selected administration

Scores for my current students
Select
Demo Corporation (9999)) v

Click on a grade and subject to view more information.

Overall Performance on the ILEARN test, by Subject, Grade: Demo Corporation, Spring 2019

English/Language Arts Mathematics
Number of Number of
Grade Students Tested Fercent Proficient Grade Students Tested T ercent Proficient
Grade 3 303 48% Grade 3 304 71%
Grade 4 288 48% Grade 4 288 67%
Grade 5 307 54% Grade 5 307 58%
Grade 6 329 44% Grade 6 329 46%
Grade 7 336 46% Grade 7 336 46%
Grade 8 302 57% Grade 8 301 41%
Science Social Studies
Number of . Number of .
Grade Students Tested Percent Proficient Grade Students Tested Percent Proficient
Grade 4 288 52% Grade 5 307 599,
Grade 6 327 54%

The Corporation Summary Report is similar to the State Summary Report, except that
summary data are displayed for all students in the selected corporation who have
completed the selected test with a valid reported score.

Score Interpretation Guide 9 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 5

1.6.2 Aggregate-Level Subject Report

Detailed summaries of student performance within a grade subject area are available within
the Aggregate-Level Subject Report. The Aggregate-Level Subject Report presents results
for the aggregate unit as well as the results for the state and any higher-level aggregate
units. For example, a school Aggregate-Level Subject Report will also contain the summary
results of the state and school corporation so that school performance can be compared
with the above aggregate levels.

The Aggregate-Level Subject Report provides the aggregate summaries on a specific
subject area, including:

e Number of students

e Average scale score and standard error of the average scale score
Percentage proficient

Number of students in each performance level

Percentage of students in each performance level

The summaries are also presented for overall students and by sub-groups. Figure 3
presents an example of Aggregate-Level Subject Reports for grade 8 ELA at the
corporation level without sub-groups. Figure 4 highlights grade 8 Mathematics at the
corporation level when a user selects a sub-group of gender. Figure 5 and 6 presents
Science and Social Studies subject reports at the corporation level.
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Figure 3: Corporation Aggregate-Level Subject Report, Grade 8 ELA

EEPARTMENT OF EDUCATION

Score Reports | & Reports & Files ~

| JatInbox | Q search Students | View/Edit Rosters l This Page: (@ Help | =3 Print| [, Export| ([ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance at Each Proficiency Level
How did my corporation perform overall in English/Language Arts?

Test: ILEARN English/Language Arts Grade 8
Year: Spring 2019
Name: Demo Corporation

Legend: Proficiency Levels
M % Below i %App ing ici %At ici M *%Above Proficiency

Performance on the ILEARN English/Language Arts Grade 8 Test: Demo Corporation, Spring
2019

Breakdown by: | All v Comparison: ON

. Number

Average Percent Percent of Students in Each Number of Students in Each

Name
Stugenls Scale Score Proficient Proficiency Level Proficiency Level

17548 17802

Demo School 1

Indiana 82863 5573 50

Demo Corporation (9999) 302 5580 57

Demo School 2

(9995 9992) 243 5582 60
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Figure 4: Corporation Aggregate-Level Subject Report, Grade 8 Mathematics

ﬂﬂ’m MENT OF EDUCATION

Score Reports | @ Reports & Files ~

| Yt INbox | Q search Students | View/Edit Rosters lTh\S Page: (@ Help | S Print| [% Export| 0O DefinitionsJ

[ v Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance at Each Proficiency Level
How did my corporation perform overall in Mathematics?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Corporation

Legend: Proficiency Levels
M %-Below i %App i ici %At ici [l %Above Proficiency

[

Performance on the ILEARN Mathematics Grade 8 Test, by Gender: Demo Corporation, Spring
2019

Breakdown by: Gender v Comparison: ON

Name “  Groupin Nur(;\fber Average Percent Percent of Students in Each Number of Students in Each
ping Students Scale Score Proficient Proficiency Level Proficiency Level
Indiana All 82863 6550 37 u Ly 1S
inisns Fomale  dost2 6355 s K2 jam oz AR | 724 |
inisns . [ o7 | o753 M0 -~ 7220
Demo Corporation (9999) All 744 6533 29 u m
Demo Corporation (9999) Male 389 6520 26 “_m (o0 il
Demo School 1
mo Sehool 1 a e ese [ 2 B 1o [ 5 BN 2
Demo School 1
Demo School [ N1 [z BT i
(9999_9991) Male 76 6538 28
Derno School - [ s B o |
(9999_9992) All 7 6426 0
{9999_0992) Female 1 6431 0
Deme sehool2 | (s B o
(9999_0992) Male 6 6425 0
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Figure 5: Corporation Aggregate-Level Subject Report, Grade 6 Science

EEPART MENT OF EDUCATION

Score Reports | @ Reports & Files ~

| fa¥inbox | Q Search Students | View/Edit Rosters l This Page: (@ Help| & Print| [ Export| [ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance at Each Proficiency Level
How did my corporation perform overall in Science?

Test: ILEARN Science Grade 6

Year: Spring 2019
Name: Demo Corporation

Legend: Proficiency Levels
M %Below Profici %App! hing Profici %At ici [l %Above Proficiency

Performance on the ILEARN Science Grade 6 Test: Demo Corporation, Spring 2019

Breakdown by: All v Comparison: ON
. Number : :
Name of Average Percent Percent of Students in Each Number of Students in Each
Students Scale Score Proficient Proficiency Level Proficiency Level

Indiana 85591 7500 48

Demo Corporation (9999) 784 7485 37

[z J o) 2087 16551
Demo School 1
19698, 8901) 170 7484 35 B_-] m

Demo School 1

(9999_0991) 4 7452 25
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Figure 6: Corporation Aggregate-Level Subject Report, Grade 5 Social Studies

EEPARTMENT OF EDUCATION

Score Reports | & Reports & Files ~

| Ma¥inbox | Q Search Students | View/Edit Rosters l This Page: (@ Help | = Print| [% Export| L Definitions J

[ v Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance at Each Proficiency Level
How did my corporation perform overall in Social Studies?

Test: ILEARN Social Studies Grade 5
Year: Spring 2019
Name: Demo Corporation

Legend: Proficiency Levels
M %Below i %Appl ing ici W %At ici [l %Above Proficiency

Performance on the ILEARN Social Studies Grade 5 Test: Demo Corporation, Spring 2019
Breakdown by: | All v

Name a Number Average Percent Percent of Students in Each Number of Students in Each

Stug;ms Scale Score Proficient Proficiency Level Proficiency Level

Indiana 86167 8501 46 B__il 31308 18517
Demo Corporation (9999) 672 8524 62 m m

Demo School 1
19999, 9991) 145 8530 69 m m
Demo School 2 30 58
T5099, 6082) 138 8536 67 m -__
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1.6.3 Aggregate-Level Reporting Category Report

The Aggregate-Level Reporting Category Report provides the aggregate summaries on
student performance in each reporting category for a particular grade and subject. The
summaries on the Aggregate-Level Reporting Category Report include:

Number of students

Average scale score and standard error of the average scale score

Percentage proficient

For each reporting category, the percentage of students in each performance
category

Similar to the Aggregate-Level Subject Report, this report presents the summary results for
the selected aggregate unit as well as the summary results for the state and the aggregate
unit above the selected aggregate. In addition, summaries can be presented for all students
within an aggregate and by students within a defined sub-group. Figure 7 through Figure
10 present examples of the Corporation Aggregate-Level Reporting Category Report for
ILEARN.
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Figure 7: Corporation Aggregate-Level Reporting Category Report, Grade 8 ELA

DEPARTMENT OF EDUCATION

Score Reports | & Reports & Files ~

| anbox| Q search Students | View/Edit Rosters l This Page: () Help | = Print| [%, Export| (J Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance for Each Reporting Category
What are my corporation's strengths and weaknesses in English/Language Arts?

Test: ILEARN English/Language Arts Grade 8
Year: Spring 2019
Name: Demo Corporation

Legend: Reporting Category Achievement Category
0 “oBelow W GeAtiNear W Ginbove

Performance on the ILEARN English/Language Arts Grade 8 Test, by Reporting Category:
Demo Corporation, Spring 2019

Breakdown by: | All v | | Comparison: ON

Number Percent at Each
Average Percent
o Reporting Catego Reporting Catego
Students Scale Score Proficient 2 - it Achl':vemegnt cntgegrgw
English/iLanguage Arts

Key Ideas and Textual Support/Vocabulary
na 82863 5573 50 Structural Elements and Organization/Synthesis and Connection of Ideas/Media Literacy
Writing
English/iLanguage Arts
Key ldeas and Textual Support/\Vocabulary
n (9999) 302 5580 57 Structural Elements and Organization/Synthesis and Connection of Ideas/Media Literacy

Writing

English/Language Arts

School 1 s 5570 s Key Ideas and Textual Support/Vocabulary

99_9991) Structural Elements and Organization/Synthesis and Connection of Ideas/Media Literacy
Writing

English/Language Arts

Key Ideas and Textual Support/Vocabulary

School 2
243 5582 60
99_9992) Structural Elements and Organization/Synthesis and Connection of Ideas/Media Literacy

3 2 = B = =3 3 ol )
-

Writing
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Figure 8: Corporation Aggregate-Level Reporting Category Report, Grade 8 Mathematics

DEPARTMENT OF EDUCATION

Score Reports | B Reports & Files ~

| Yt Inbox | Q search Students | View/Edit Rosters lThJS Page: (@ Help | = Print| [%, Export| 0 DeﬁnitionsJ

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance for Each Reporting Category
What are my corporation's strengths and weaknesses in Mathematics?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Corporation

Legend: Reporting Category Achievement Category
W %Below W %AtNear W %Above

Performance on the ILEARN Mathematics Grade 8 Test, by Reporting Category: Demo
Corporation, Spring 2019

Breakdown by: All v Comparison: ON

name - T AR, Ferer, Reprting Category reporing Saiogoy
Students Achievement Category

Mathematics
Algebra and Functions

Indiana 82863 6550 37 Data Analysis, Statistics, and Probability
Geometry and Measurement
Number Sense and Computation
Mathematics
Algebra and Functions

Demo Corporation (9999) 744 6533 29 Data Analysis, Statistics, and Probability

Geometry and Measurement

Number Sense and Computation

Mathematics

Algebra and Functions

Demo School 1

Data Analysis, Statistics, and Probabilit
(9999_0091) 169 6549 32 Y Yy

Geometry and Measurement

Number Sense and Computation

Mathematics

Algebra and Functions

Demo School 2

Data Analysis, Statistics, and Probabilit
(9999_0992) 7 6426 0 y: y

Geometry and Measurement

Number Sense and Computation

3 & - S
o = =
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Figure 9: Corporation Aggregate-Level Reporting Category Report, Grade 6 Science

DEPARTMENT OF EDUCATION

Score Reports | B Reports & Files ~

| dadinbox | Q Search Students | View/Edit Rosters lThis Page: (@ Help | = Print| [% Export| (J DeﬁnitionsJ

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance for Each Reporting Category
What are my corporation's strengths and weaknesses in Science?

Test: ILEARN Science Grade 6
Year: Spring 2019
Name: Demo Corporation

Legend: Reporting Category Achievement Category
[ “Below I “%AtNear W “:Above

Performance on the ILEARN Science Grade 6 Test, by Reporting Category: Demo Corporation,
Spring 2019

Breakdown by: | All v Comparison: ON

. Number Percent at Each
Name of s;vlgrgggre Pﬁg:i?lgﬁt Reporting Category Reporting Category
Students Achievement Category

Science
Questioning and Modeling m

Indiana 85591 7500 4g  Investigating
Analyzing, Interpreting, and Computational Thinking 26 16
Explaining Solutions, Reasoning, and Communicating 1
Science
Questioning and Madeling

Demo Corporation (9999) 784 7485 37 Investigating

Analyzing, Interpreting, and Computational Thinking

Explaining Solutions, Reasoning, and Communicating

Science

Questioning and Modeling

Demo School 1

Investigatin
(9999_9991) 170 7484 35 gating

Analyzing, Interpreting, and Computational Thinking

Explaining Solutions, Reasoning, and Communicating

Science

Questioning and Modeling

Demo School 2

Investigatin
(9999 9992) 4 7452 25 gating

Analyzing, Interpreting, and Computational Thinking

Explaining Solutions, Reasoning, and Communicating

=) x =)
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Figure 10: Corporation Aggregate-Level Reporting Category Report, Grade 5 Social

Studies

Score Reports | & Reports &Files ~

| ﬂlnbox| Q search Students | View/Edit Rosters l This Page: (@ Help | %Print| [% Export| ([ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance for Each Reporting Category
What are my corporation's strengths and weaknesses in Social Studies?

Test: ILEARN Social Studies Grade 5

Year: Spring 2019
Name: Demo Corporation

Legend: Reporting Category Achievement Category
[ wBelow I wAtNear W #Above

Performance on the ILEARN Social Studies Grade 5 Test, by Reporting Category: Demo
Corporation, Spring 2019

Breakdown by: All v Comparison: ON
Number Percent at Each
Name - o Average Percent Reporting Category Reporting Category
Studente Scale Score Proficlent Achievement Category

Social Studies

History

Civics and Government m
Indiana 86167 8501 46 Geography and Economics DR

Social Studies
Civics and Government m

Demo Corporation (9999

P ( ) 672 8524 62 Geography and Economics
sery

Social Studies
Demo School 1 145 8530 6 Civics and Government ic % |
(9999_9991) Geography and Economics m
iy

Social Studies
Demo School 2 138 8536 67 Civies and Government m
(9999_9992) Geography and Economics m
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1.6.4 Aggregate-Level Standards Report

The Aggregate-Level Standards Report lists data on the performance of student groups on
each standard of a subject for the current testing window and reports the following
measures for the selected level of aggregation:

e Areas Where Performance Indicates Proficiency

For adaptive assessments, a standard performance indicator produces information on how
a group of students in a class, school, or corporation performed on the standard compared
to the proficiency cut. For “Areas Where Performance Indicates Proficiency,” a performance
indicator produces information on how a group of students in a roster, school, or district
performed on the standard compared to the proficiency cuts. It shows whether performance
on this standard for this group was above, no different from, or below what is expected of
students at the proficient level. This indicator shows strengths and weaknesses for a group
of students and is provided only at an aggregate level, because it is unstable at the
individual level.

Figure 11 and Figure 12 present examples of the Aggregate-Level Standards Report for
ELA and Mathematics, respectively.
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Figure 11: Sample District Aggregate-Level Standards Report, Grade 8 ELA
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BA%.3.2 Wite Infarmalive compostions in a variely of farmes thal nlracuce a topic chearly, previewing whal (s to fallow; organize |deas, concapls, and
Infarmatian Nt broacer categanes; Incude omiating (&0, eadings), graabics (e, chans, tabies, and mutimedia whaeroasetul @ ading
cornpreiension, develop the lopic with reevan, wel-chasen facls, defnitiars, concrele detals, qualatiars, or olber informatian and examples fram
wariels acuises and lexls, use appropriate and varied ransiions 1o seeate conesion and clarily the realiznships amsng ideds and concapts, chocas
language and content-spesiic vecabuary thal express ideas precsely and concsety, recognizing and elimingting wordiness and redungancy, esisblizh
ant maintan & style apprapriats ta the aurpase and audiencs, pravide 3 carcluding stalement ar secton that folows fram and supacs the infarmation
o explanation presenbed.

B-8.LH.5.2 Wwria Imlzrmative lexis, Including enalyses of historcal avents »
B-8.LET.5.2 Wilte Infarmatlve texts. Including szentiic aroceduresiaxparimants of kechnical procasses thal Incude precse cescrplizns &nd
cenclusions orawn from data and researcn,

B33 Wit narmative SOmpastians n & varkaty af *orms that argage and olent te reader by ostablshing & eonbex! ane pont of Wew and Intodusng
a namatar andar characlers. organize an event sequence (e.g., conflicl, simax. resclutian] that unfods ralualy and logically, using a varkely of
Iransilion wards, phrases, and clauses to convey sequenca ang signal shits Tram cae lime rame ar 2etling 1o arather, e naralive lechnigues, such )
&% diglogua, pacing, descripton. and refleclion, o develop exparences, evanis, andior charachars, Lsa precize wonds and phrasas, relevant dascriphve

pel@ls, ard sensory [AngUaEge 10 capiure the actan ard convey EXpErErGes and events, preWids an anding tkat falkaves from and refiesis oo the

rarraled exaeriences af eeenls.

B.3%.4 Apaly the writing process o plan ard develop: drafs; revise usirg appropriate reference matenals; rewrks; iry a new approach; anc 2ot o

produce ane sirargthen witing that is clear and cofierenl with gome guidance and suppor from pears and adulls, use leehneogy Ta ineract and Fa¥
coilaborate with others ta ganerate, pracuce, and publish witing and presant Infarmation and idaas efciently.

E<8.LH.E.1 Plan and devalap; erafl; reviza Using appropriate refarense materials; rewrie Iy a new appraacn; and edit o produsas and sirengthen

*
writing that Is clear and coherent. wkh some guldance and support from pears and aculls,
E-fi LH.6.2 Use technalogy 1o produce and puklish wriling and prasenl the relalionships between information and ideas dearly and afficienthy. *
E-B.LET.E1 Pan and develop: dralt; resise using approariale reference maledaks; rawibe; try a new agproach; anc ect o graduce and strenglhen "

wiiling that is elear ard coherant. with soma guidance and sUppaort fom gesars and acudlls.

B-BLETH 2 Use Iechnokigy 16 produce and publsh wiing and presant (he relatiansnips Bersaen infarmalicn and dess chaty and efcenty *
BB Canduct shor rsearcn assgrments and msks o buld kraweege abaus I research process and the oals wuaner stdy; farmulate & eseanch

pueston. gather relevant information from mukiple sources, using search terms effeclivery, anc annolabe sources. assess the crediallty and accuracy

of gash sounce, cucta of paraphrase the mfomation ard conclusions of olhars, avaid plaganism anc Tollew a atandard fermat for cilation, presant *
Infarmatizn, chacsing from a wvanety of fommeds,

B=5.LH.7.9 Conduct short rasearch assgnments and lasks W answar 8 quasiion (including 8 sef-generated quastion), drawing on savesal saurces and .
ganaraling sdeitana related, 1scused UESHONS that allew far mullpe avenues of exploration,

B-8.LH.7.Z Gamer retevart Infarmatlon frem mulipee sources, using search terms aMecilvaly; annstabe sources; aseess e cradbiity and socaracy of

each saurce; ane quaks or paraphrase the data and conclasions of cthers while awakding plaglarism and fallawing a stardard foemat for citation (2.0, *
AR ar Chicage).

E-8.LH.7.2 Draw avidence frzm Insarmallenal texts v supparl analysls, reflackion, ard resesrch w
E-8.L3T.7.1 Congusl shorl resasrch asslpnmanis snd 1asks 10 answer a question incuding & self-ganerated queslizn), or besl a hypethes!s, drawing on &
sewaral sourses and generaling adeitiong! melated, focused questions a7 alles far mulliple avenues of exploratian

E-8,LET.7 2 Gather ralevant mlomaton fram mualiple $a0mees, LEng S2emh mms efectyvely; anrolaie sources, assess the enediBiiy end accurasy of

each sawrce; anc quabe or paraphrase the data and conclasions of oters while asoiding plagiarism and fallawing a standard format for citation (=.g., *
AP ar CSEL

E-8,LET.7 3 Draw evdenze fram nformasional exs o suppor analysls, refestisn, ang researcn, w
BAWE b varks: Expaining tha functian of warbas (gerinds, pamelpes, Inlieas] In Qenersd and Halr nchon In pameular sertences. foming and

u=ing aclive and passive waize; recognizing and carresling inappropriate shifis in vers wooe,

BAN.E2b Funchuation: Uing punclualicn isamma, elipsiz, dash] o indizate a padae, break, or amission. J

Others

8.5L.3.1 Analyze the purpose of information preserted in diverse media and fornats (e.g., visually, guaniitatvely, orally} and evaluate the matives ja.g.,
accial, commarcial, polilical) bshind it arasentatian.

8.5L.3.2 Delineate a speakers argument ard specill claims, evalualing the soundness of the reezoning and relavance and sulliclieray of the evidence
and enfifying when Irelevant evidence ks Intreduced
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Figure 12: Sample District Aggregate-Level Standards Report, Grade 8 Mathematics

DEPARTMENT OF EDUCATION

Score Reports | @ Reports & Files ~
| Yl INbOX | Q Search Students | View/Edit Rosters LThis Page: @ Helpl % Printl % Expoltl O Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Corporation Performance on Each Standard for the Mathematics Test
What are my corporation's strengths and weaknesses in the Mathematics Standards?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Corporation
Legend: Areas Where Performance Indicates Proficiency
J Above the Proficiency Standard
Borderline
A Below the Proficiency Standard

* Insufficient Information

Average Scale Scores on the ILEARN Mathematics Grade 8 Test: Demo Corporation and Comparison Groups, Spring 2019

Name Average Scale

Score
Indiana 6550
Demo Corporation (9999) 6633

Performance on the ILEARN Mathematics Grade 8 Test, by Standard:Demo Corporation, Spring 2019

Areas Where
Standards Peh';?l';"gfe"s“
Proficiency
Algebra and Functions
8.AF.1 Solve linear equations with rational number coefficients fluently, including equations whose solutions require expanding expressions using the
distributive property and collecting like terms. Represent real-world problems using linear equations and inequalities in one variable and solve such FAN
problems.
8.AF.2 Give examples of linear eguations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities
is the case by transforming a given equation into simpler forms, until an equivalent equation of the form x = a, a =a, or a = b results (where a and b are FAY
different numbers).
8.AF.3 Understand that a function assigns to each x-value (independent variable) exactly one y-value (dependent variable), and that the graph of a
function is the set of ordered pairs (x,y). AN
8.AF.4 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or
decreasing, linear or nonlinear, has a maximum or minimum value). Sketch a graph that exhibits the qualitative features of a function that has been FAY
verbally described.
8.AF.5 Interpret the equation y = mx + b as defining a linear function, whose graph Is a straight line; give examples of functions that are not linear.
Describe similarities and differences between linear and nonlinear functions from tables, graphs, verbal descriptions, and equations. AN
8.AF.6 Construct a function to model a linear relationship between two quantities given a verbal description, table of values, or graph. Recognize iny =
mx + b that m is the slope (rate of change) and b is the y-intercept of the graph, and describe the meaning of each in the context of a problem. A
8.AF.7 Compare properties of two linear functions given in different forms, such as a table of values, equation, verbal description, and graph (e.g.,
compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed). AN
8.AF.8 Understand that solutions to a system of two linear equations correspond to points of intersection of their graphs because points of intersection
satisfy both equations simultaneously. Approximate the solution of a system of equations by graphing and interpreting the reasonableness of the A
approximation.
Data Analysis, Statistics, and Probability
8.DSP.1 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantitative variables.
Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association.
8.DSP.2 Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear
association, informally fit a straight line, and describe the model fit by judging the closeness of the data points to the line. AN
8.DSP.3 Write and use equations that model linear relationships to make predictions, including interpolation and extrapolation, in real-world situations
involving bivariate measurement data; interpret the slope and y-intercept. A
8.DSP.4 Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the
compound event occurs. Understand and use appropriate terminology to describe independent, dependent, complementary, and mutually exclusive v
events.
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8.DSP.5 Represent sample spaces and find probabilities of compound events (independent and dependent) using methods, such as organized lists,

tables, and tree diagrams. A
8.DSP.6 For events with a large number of outcomes, understand the use of the multiplication counting principle. Develop the multiplication counting *
principle and apply it to situations with a large number of outcomes.

Geometry and Measurement

8.GM.1 Identify, define and describe attributes of three-dimensional geometric objects (right rectangular prisms, cylinders, cones, spheres, and

pyramids). Explore the effects of slicing these objects using appropriate technology and describe the two-dimensional figure that results. a
8.GM.2 Solve real-world and other mathematical problems involving volume of cones, spheres, and pyramids and surface area of spheres. FAY
8.GM.3 Verify experimentally the properties of rotations, reflections, and translations, including: lines are mapped to lines, and line segments to line

segments of the same length; angles are mapped to angles of the same measure; and parallel lines are mapped to parallel lines. A
8.GM.4 Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations,

reflections, and translations. Describe a sequence that exhibits the congruence between two given congruent figures. A
8.GM.5 Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations,

reflections, translations, and dilations. Describe a sequence that exhibits the similarity between two given similar figures. a
8.GM.6 Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.

8.GM.7 Use inductive reasoning to explain the Pythagorean relationship. *
8.GM.8 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and other mathematical problems in two

dimensions. a
8.GM.9 Apply the Pythagorean Theorem to find the distance between two points in a coordinate plane. FAY
Number Sense and Computation

8.C.1 Solve real-world problems with rational humbers by using multiple operations. FAY
8.C.2 Solve real-world and other mathematical problems involving numbers expressed in scientific notation, including problems where both decimal

and scientific notation are used. Interpret scientific notation that has been generated by technology, such as a scientific calculator, graphing calculator, FAY
or excel spreadsheet.

8.NS.1 Give examples of rational and irrational numbers and explain the difference between them. Understand that every number has a decimal

expansion; for rational numbers, show that the decimal expansion terminates or repeats, and convert a decimal expansion that repeats into a rational FAY
number.

8.NS.2 Use rational approximations of irrational numbers to compare the size of irrational numbers, plot them approximately on a number line, and

estimate the value of expressions involving irrational numbers. a
8.NS.3 Given a numeric expression with common rational number bases and integer exponents, apply the properties of exponents to generate

equivalent expressions. A
8.NS.4 Use square root symbols to represent solutions to equations of the form x*2 = p, where p is a positive rational number. FAY
Others

PS.1: Make sense of problems and persevere in solving them. FAY
PS.2: Reason abstractly and quantitatively. v
PS.3: Construct viable arguments and critique the reasoning of others. FAY
PS.4: Model with mathematics.

PS.5: Use appropriate tools strategically. *
PS.6: Attend to precision.

PS.7: Look for and make use of structure.

PS.8: Look for and express regularity in repeated reasoning. *

1.6.5 Student-Level Subject Report

The Student-Level Subject Report lists all students who belong to the selected aggregate
level, such as a school, and reports the following measures for each student:

e Scale score
e Overall subject performance level
e Lexile® (for ELA) or Quantile® (for Mathematics) measure

Figure 13 through Figure 16 demonstrate examples of the Student-Level Subject Report
for ILEARN.
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Figure 13: Student-Level Subject Report, Grade 8 ELA

EEPAM MENT OF EDUCATION

Score Reports | B Reports & Files ~

| damtinbox | Q Search Students | View/Edit Rosters l This Page: (@ Help | = Print| [, Export| ( Definitions J

[ v Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance in Each Proficiency Level
How did my students perform overall in English/Language Arits?

Test: ILEARN English/Language Arts Grade 8
Year: Spring 2019
Name: Demo Roster

Breakdown by: All A

Average Scale Scores on the ILEARN English/Language Arts Grade 8 Test:
Demo Roster and Comparison Groups, Spring 2019

Average Scale

Name Score
Indiana 5573
Demo Corporation (9999) 5580

Demo School 1

(9999_9991) 8570
Demo Teacher 1 5570
Demo Roster 5570

Performance on the ILEARN English/Language Arts Grade 8 Test, by Student: Demo Roster,

Spring 2019
College and
R Reported
Name STN Scale Score Proficiency Level Lexile® Recaadrl?'leerss
LRI Indicator
Demo, Student A. 999999991 5577 At Proficiency 1170L Yes
Approaching
Demo, Student B. 999999992 5561 1130L No
Proficiency
Demo, Student C. 999999993 5638 Above Proficiency 1315L Yes
Demo, Student D. 999999994 5468 Below Proficiency 905L No
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Figure 14: Student-Level Subject Report, Grade 8 Mathematics

EEPM“ MENT OF EDUCATION

Score Reports | @ Reports & Files ~

| Yt INbox | Q search Students | View/Edit Rosters l This Page: (@ Help | S Print| [% Export| [ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance in Each Proficiency Level
How did my students perform overall in Mathematics?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Teacher 1

Breakdown by: | All 4

Average Scale Scores on the ILEARN Mathematics Grade 8 Test: Demo Teacher 1 and Comparison Groups, Spring 2019

Average Scale

Hame Score
Indiana 6550
Demo Corporation (9999) 6533

Demo School 1
(9999_9991) 6549

Demo Teacher 1 6549

Performance on the ILEARN Mathematics Grade 8 Test, by Student: Demo Teacher 1, Spring
2019

. Reported COg:g:;nd
Name STN Scale Score Proficiency Level Quantile® Readiness
Measure 5
Indicator
Demo, Student A. 999999991 6627 At Proficiency 1225Q Yes
Demo, Student B. 999999992 6683 Above Proficiency 1355Q Yes
Approaching
Demo, Student C. 999999993 6561 . 1070Q No
Proficiency
Approaching
Demo, Student D. 999999994 6551 . 1050Q No
Proficiency
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Figure 15: Student-Level Subject Report, Grade 6 Science

EEPART MENT OF EDUCATION

Score Reports | & Reports & Files ~

| Jatinbox | Q search Students | View/Edit Rosters l This Page: (@ Help | 5 Print| [%, Export| [JJ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance in Each Proficiency Level
How did my students perform overall in Science?

Test: ILEARN Science Grade 6
Year: Spring 2019
Name: Demo Teacher 1

Breakdown by All ¥

Average Scale Scores on the ILEARN Science Grade 6 Test: Demo Teacher 1 and Comparison Groups, Spring 2019

Average Scale

Name Score
Indiana 7500
Demo Corporation (9999) 7532
Demo School 1
(9999_0991) 7531
Demo Teacher 1 7531

Performance on the ILEARN Science Grade 6 Test, by Student: Demo Teacher 1, Spring 2019

COgegs and
- areer
Name STN Scale Score Proficiency Level Readiness
Indicator

Demo, Student A. 999999991 7558 Above Proficiency Yes
Demo, Student B. 999999992 7540 At Proficiency Yes
Demo, Student C. 999999993 7456 Below Proficiency No
Demo, Student D. 999999994 7578 Above Proficiency Yes
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Figure 16: Student-Level Subject Report, Grade 5 Social Studies

EEPART MENT OF EDUCATION

Score Reports | & Reports & Files ~

| ﬂlnbox| Q search Students | View/Edit Rosters l This Page: (3 Help | %Prinq [% Export| [ Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance in Each Proficiency Level
How did my students perform overall in Social Studies?

Test: ILEARN Social Studies Grade 5
Year: Spring 2019
Name: Demo Roster

Breakdown by: | All 4

Average Scale Scores on the ILEARN Social Studies Grade 5 Test: Demo Roster and Comparison Groups, Spring 2019

Average Scale

Nams Score
Indiana 8501
Demo Corporation (9999) 8524

Demo School 1

(9999_0991) 8530
Demo Teacher 1 8526
Demo Roster 8526

Performance on the ILEARN Social Studies Grade 5 Test, by Student: Demo Roster, Spring
2019

College and
Name - STN Scale Score Proficiency Level Recai{lzeerss
Indicator
Demo, Student A. 999999991 8543 Above Proficiency Yes
Demo, Student B. 999999992 8514 At Proficiency Yes
Approachin.
Demo, Student C. 999999993 8497 PP 9 No
Proficiency
Demo, Student D. 999999994 8452 Below Proficiency No
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1.6.6 Student-Level Reporting Category Report

The Student-Level Reporting Category Report lists all students who belong to the selected
aggregate level, such as a school, and reports the following measures for each student:

Scale score

Overall subject performance level
Reporting category

Performance category

Figure 17 through Figure 20 displays this information for ILEARN.
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Figure 17: Student-Level Reporting Category Report, Grade 8 ELA

EEPM MENT OF EDUCATION

Score Reports | & Reports & Files ¥

| fmdinbox | Q@ Search Students | View/Edit Rosters l This Page: (3 Help | %Prinq [% Export| (J Definitions J

[ Q@ Nowviewing Scores for students who were mine at the end of the selected administration ]

Student Performance on Each Reporting Category
How did my students perform on the English/Language Arts test?

Test: ILEARN English/Language Arts Grade 8
Year: Spring 2019
Name: Demo Roster

Legend: Reporting Category Achievement Category

Below E At/Near A Above

Breakdown by: | All v

Average Scale Scores on the ILEARN English/Language Arts Grade 8 Test:
Demo Roster and Comparison Groups, Spring 2019

Average Scale

plama Score

Indiana 55673

Demo Corporation (9999) 5580
Demo School 1

(9999_0991) 5570

Demo Teacher 1 5570

Demo Roster 5570

Performance on the ILEARN English/Language Arts Grade 8 Test, by Student, Reporting
Category: Demo Roster, Spring 2019

Structural Elements and
College and
. Key Ideas and Textual Qrganization/Synthesis
Name STN Scale Score Pro:i:;:ncy Rfaadrl.;\e:ss SUrponNocabulary and Connection of erting:;:hloevemem
Indicator Achievement Category Ideas/Media Literacy gory
Achievement Category
At
Demo, Student A, 900999991 5577 o hciency Yes = e =
Approaching
Demo, Student B, 000999992 5561 o hiency No = e =
Above
Demo, Student C. 999999993 5638 Proficiency Yes A A =
Below
Demo, Student D. 999999994 5468 . . No
Proficiency
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Figure 18: Student-Level Reporting Category Report, Grade 8 Mathematics

EEPART MENT OF EDUCATION

Score Reports ‘ @ Reports & Files ~

| Yt Inbox | Q search Students | View/Edit Rosters l This Page: (2 Help | S Print| [% Export| 0 Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance on Each Reporting Category
How did my students perform on the Mathematics test?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Teacher 1

Legend: Reporting Category Achievement Category

Below E At/Near A Above

Breakdown by: All v

Average Scale Scores on the ILEARN Mathematics Grade 8 Test: Demo Teacher 1 and Comparison Groups, Spring 2019

Average Scale
Name Score
Indiana 6550
Demo Corporation (9999) 6533
Demo School 1
(9999_9991) 6549
Demo Teacher 1 6549

Performance on the ILEARN Mathematics Grade 8 Test, by Student, Reporting Category: Demo
Teacher 1, Spring 2019

Demo, Student A. 999999991 6627 Proﬂ'::ency Yes = = e
Demo, Student B. 990990992 6683 Pr;?;::cy Yes A = A
Demo, Student C. 999999993 6561 A:r';:’:ii:g;g N = =
Demo, Student D. 999999994 6551 A:;:’;:::;g No = = =
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Figure 19: Student-Level Reporting Category Report, Grade 6 Science

EEPW MENT OF EDUCATION

Score Reports | & Reports & Files ~

| famtinbox | Q Search Students | View/Edit Rosters l This Page: (3 Help | =3 Print| [, Export| (I Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance on Each Reporting Category
How did my students perform on the Science test?

Test: ILEARN Science Grade 6
Year: Spring 2019
Name: Demo Teacher 1

Legend: Reporting Category Achievement Category

Below E At/Near A Above

Breakdown by: | All v

Average Scale Scores on the ILEARN Science Grade 6 Test: Demo Teacher 1 and Comparison Groups, Spring 2019

Average Scale
Name Sgore
Indiana 7500
Demo Corporation (9999) 7532
Demo School 1
(9999_0091) 7531
Demo Teacher 1 7531

Performance on the ILEARN Science Grade 6 Test, by Student, Reporting Category: Demo
Teacher 1, Spring 2019

Indicator gory Category
Demo, Student A. 999999991 7650 Pr;?;::w Yes A A A
Demo, Student B, 009009992 7650 Pr;T:;::cy Yes A A A
Demo, Student C. 099099993 7650 Pr;?;::cy Yes A A A
Demo, Student D. 999999994 7650 Pr;?;::qy Yes A A A
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Figure 20: Student-Level Reporting Category Report, Grade 5 Social Studies

EEPMH MENT OF EDUCATION

Score Reports | & Reports & Files ~

| Yt Inbox | Q search Students | View/Edit Rosters l This Page: (@ Help | = Print| [% Export | 0 Definitions J

[ 9 Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance on Each Reporting Category
How did my students perform on the Social Studies test?

Test: ILEARN Social Studies Grade 5
Year: Spring 2019
Name: Demo Roster

Legend: Reporting Category Achievement Category

Below : At/Near A Above

Breakdown by: | All v

Average Scale Scores on the ILEARN Social Studies Grade 5 Test: Demo Roster and Comparison Groups, Spring 2019

Average Scale

Name Score
Indiana 8501
Demo Corporation (9999) 8524

Demo School 1

(9999_0991) 8530
Demo Teacher 1 8526
Demo Roster 8526

Performance on the ILEARN Social Studies Grade 5 Test, by Student, Reporting Category:
Demo Roster, Spring 2019

smu Scaescard Proiclens | SR i and Corerment g SEREERIN B0y story pcmvemnt
Indicator Satadony =)
Demo, Student A. 999999991 8650 Pr;?:lz:cy Yes A A A
Demo, Student B. 999999992 8616 Pr;?;::cy Yes A A A
Demo, Student ¢. 999999993 8505 Pr;':c:::cy Yos A A A
Demo, Student D 099009994 8561 Pr;T;::cy Yes A A =

Score Interpretation Guide 33 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 5

1.6.7 Individual Student Report

When a student receives a valid test score, an ISR can be generated in the ORS. The ISR
contains the following measures:

Scale score and SEM

Overall subject performance level

Average scale scores for a student’s state, corporation, and school
Performance category in each reporting category

Writing performance descriptors in each dimension (ELA only)

The top of the report includes:

Student’s name

Scale score with SEM

Performance level

Lexile® (ELA only) or Quantile® (Mathematics only)

The middle section includes:

e Bar chart with the student’s scale score
e Performance-level descriptors with cut scores at each performance level
e Average scale scores for state, corporation, and school aggregation levels

The bottom of the report includes:

e Detailed information on student performance on each reporting category
o Note: Bar charts in the reporting category table show how students performed
on each reporting category (black bar) relative to the reporting category
performance standard (dashed white line). Green boxes show the score
range the student would likely fall within if he or she took the test multiple
times.
e Writing dimension scores (ELA only) along with a performance description for each
writing dimension

Figure 21 through Figure 24 present examples of ISRs for ILEARN.
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Figure 21: Individual Student Report, Grade 8 ELA

P Induana

[ Score Reports [ﬁ Reports & Files ~

| ¥=dinbox | Q Search Students | ViewEdit Rosters | This Page: (D Heip| & Print | Q0 Definitions |

[ @ Nowvesing Scores for students who were mine at the end of the selected administration ]

Individual Student Report
How did my student perform on the test?

Test: ILEARN English/Language Arts Grade 8 o
Year: Spring 2019
Name: Demo, Student A.

Overall Performance on the ILEARN English/Language Arts Grade 8 Test: Demo, Student A, Spring 2019 @
f

Reported Solegeend
Name sT™N Scale Score  Proficiency Level Lexilo® Cavher o
Weasure Readines
Demo, Student A. 999999991 5577 AtProficiency n70L Yes

Lexil

f \
The Lexile® Framework for Reading Is a scientific approach to reading and text measurement. A Lexile reader measure represents a person’s reading ability on the Lexile
scale

L

Scale Score and Performance on the ILEARN EnglishLanguage Arts Grade 8 Test: Demo,

Proficiency Level Description
Student A, Spring 2019 (
At Proficiency
Indiana students at proficlency have met current grade level
Demo, Student A, standards by demonstrating essential knowledge, application,
and analytical skills to be on track for college and career
{
Average Scale Scores on the ILEARN English/Language Arts Grade 8 Test: Demo School 1 and C Groups, Spring 2019 @
f
Average Scale
Name ae s
Indiana 5573
Demo Corporation (9999) 5580
Demo School 1 ),
(9999_9991) 870

f \
The table and the graph below indicate student performance on individual reporting categories. The black line indicates the student's score on each reporting category. The
green rectangle shows the range of likely scores your student would receive If he or she took the test multipie times.

Performance on the ILEARN English/Language Arts Grade 8 Test, by Reporting Category: Demo, Student A, Spring 2019 @

Reporting Reporting Category
gl o Catog Reporting Category Description
What These Results Mean
Your student can often independently interact with iiterary,
informational, historical, and scientific texts to explain how central ideas
develop, describe how dialogue affects plot and characters, cite strong
Key Ideas and Textual
sﬂiwwac by - b AUNear and relevant evidence, and Interpret figures of speech.
Below the Stardard  Abowe the Standard Next Steps
Ask your student to read a literary or nonfiction text and explain the
central idea and how It develops. Discuss how specific pleces of
dialogue impact the characters and plot. Interpret any figures of speech
and analogles in context with your student.
What These Results Mean
Your student can often Independently compare structures in related
texts, describe points of view/cultural experiences, and distinguish
Structural Elements and authors' perspectives, purposes, and positions. He or she can identify
Organization/Synthesis and - = AwNear and descrive persuasive techniques used by different media.
Connection of Ideas/Media LIErACY seiow the Standard  Above the Standard Next Steps.
Ask your student to read two texts on a related topic, compare their
structures, and describe how the points of view are impacted by cultural
experlences. Read/listen to different media formats with your student
and Identity the types of persuasive techniques being used.
What These Results Mean
Your student can often Independently organize and develop wilting for
argumentative, informative, and narrative purposes; clearly distinguish
a topiciclaim; support [deas with relevant detalls; use transitions to
Writing - b AtNear clarify ideas; establish style; and use correct punctuation.
Below the Standard Above the Standard Next Steps

Ask your student to examine a text of his or her cholce and discuss how
the author organizes ideas In a logical way. Discuss how relevant
detalls are used to support ideas. Ask your student to determine the
text's siyleftone and identify how the transitions clarify ideas.

Writing Performance on the ILEARN Englist/Language Arts Grade 8 Test, Based on the Performance Task Witing Rubric: Demo, Student A., Spring 2019

Writing Prompt Organization/Purpose Evidence/Development & Elaboration Conventions
The informative response has an inconsistent The informative response provides uneven
I fing I Ll i )i i trolli
siructure Including an unclear topic o cortrolling  elaboration o support the topic or controling ldea ot S
Informative  idea, uneven development, few transitions, and  including few facts and detaiis cited from sources,
punctuation, capitalization, grammar usage,
Ioosely connected ideas. If present, the lnroducton - weak elaborative techniques and neffective language 1 'C " Tt
and conclusion may be weak. (2 out of 4 points) for the audience and purpose. (2 out of 4 points) -

The informative response shows an adequate.
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Figure 22: Individual Student Report, Grade 8 Mathematics

P lnduana

B Score Reports [ﬁRepons&ﬁlesv

| iinbox | Q Search Students | ViewiEdit Rosters | This Page: @ Help| & Print| ( Definitions |

(@ Nowvewns Scores for students who were mine at the end of the selected administration )

Individual Student Report
How did my student perform on the test?

Test: ILEARN Mathematics Grade 8 @
Year: Spring 2019
Name: Demo, Student A.

Overall the ILEARN tics Grade 8 Test: Demo, Student A., Spring 2019 o

Reported SoRégeant
Name s Scale Score  Proficlency Level Quantilew  Sareer

Measure

Indicator
Demo, Student A. 999999991 6702 Above Proficiency 13050 Yes

L
The Quantie® Framework for measures and solvabllity. Quantlle measures represent a students abilty to
apply mathematical skills n areas such as numbers and operations, geometry, and measurement, Because the Quantie Framework uses a common, developmental scale
1o measure both mathematical achievement and task difficulty, educators can measures to instruction, monitor student development,

and forecast performance on end-of-year tests.
L

::‘:q s:::: - the ILEARN Grade 8 Test: Demo, Student A., Proficency Love
Above Proficiency
Indiana students above proficiency have mastered current
Demo, Student A, grade level standards by demonstrating more complex
S knowledge, application, and analytical skils to be on track for
6?162 college and career readiness.

[ —

Average Scale Scores on the ILEARN ics Grade 8 Test: Demo School and Comparison Groups, Spring 2019 @
f
Average Scale
fiske ‘Sore
Indiana 6550
Demo Corporation (9999) 6583
Demo School |
(9999_9991) L

f \
The table and the graph beiow Indicate student performance on Individual reporting categorles. The black line indicates the student's score on each reporting category. The
green rectangle shows the range of likely scores your student would receive if he or she took the test multiple times,

the ILEARN lics Grade 8 Test, by Reporting Category: Demo, Student A., Spring 2019 0

%mgw l-pm%c:mﬂw Reporting Category Description

What These Results Mean

Your student can aimost atways independently represent and solve linear equation and
Inequality problems and can apply knowledge of functions using graphs, tables, or

Algebra and equations to Identify key features and soive systems of two linear equations.

Functions . A o Next Steps

With your student, identity a real-Ife example of a linear reationship, such as starting

with $20 and getting an allowance of $5 a week (y = 5x + 20). Then, explore it by

graphing, identitying parts of the graph, and showing how the points satisfy the

equation

What These Results Mean

Belowthe Standard  Above the Standard

Your student can aimost always Independently construct and interpret a scatterplot;
Data Analysis, create and use a fine of best it to solve real-worid problems; give examples of
3 Independent and compound events; and find the sample space of compound events
Statistics, and Above
- A and calcutate their probabilies.
Next Steps
With your student. build a scatterplot by collecting data on populations over time. Then,
use a line of best fit to analyze when o use a linear model. Find probabllities by rolling
a cube and fiipping two coins and writing the possible outcomes.
What These Results Mean

Probability Below the Standard  Above the Standard.

Your student can almost always independently find cross-sections, volumes, and
surface areas of 3-D figures; Jusify congruence and similarity using rotations,

Geametry and - A reflections, translations, and dilations; and know when and how to apply the

Measurement Pythagorean Theorem.

Next Steps

With your student, bulld paper models of objects that show cross-sections and use

them to explain volume. Practice piotting parts of your house on a coordinate plane and

use the Pythagorean Theorem to find distances, using rulers to compare results.

What These Results Mean

Belowthe Standard  Above the Standard

Your student can often Independently Identify a number written In sclentific notation or
find its decimal expansion; find the approximate value of an irrational number; apply

AUNear properties of exponents; and solve an equation In the form x*= p if p Is a perfect
square.

Belowthe Standard  Above the Standard Next Steps

Number Sense and =}
Computation

With your student, give an example of a number In scientific notation, such as the size
of cells, and explain the meaning of negative exponents. Show your student square
foots on number lines and explain why V5 is between V4 and 9.
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Figure 23: Individual Student Report, Grade 6 Science

P lnduana

B Score Reports | & Reports & Files ~

| ikinbox | @ Search Students | ViewEdit Rosters | This Page: @ Halp| £ Print| L Definitions |

[ @ How vieveny Scores for students who were mine at the end of the selected administration ]

Individual Student Report
How did my student perform on the test?

Test: |LEARN Science Grade 6 ©
Year: Spring 2019
Name: Demo, Student A.

Overall the ILEARN Sci Test: Demo, Student A., Spring 2010 @
gollage and
areet
Name STN Scale Score Proficiency Level Readiness
Indicator
Demo, Student A. 899989891 7658 Abave Proficiency Yes
Scale Score and Performance on the ILEARN Science Grade 6 Test: Demo, Student A.,
cale Seora neeon fence Grade & fest: Beme. P9 proficiency Level Description
200 © r
Above Proficiency
Indiana students above proficiency have mastered current
Demo, Student A grade level standards by demonstrating more complex

knawledge, application, and analylical skills 1o be on track for
college and career readiness

Average Scale Scores on the ILEARN Science Grade 6 Test: Demo School 1 and Comparison Groups, Spring 2019 @

Average Scale
jana Score

Indiana 7500

Demao Corporation (9888) 7532

Demo School 1
(9999_9901) 7531

The table and the graph below indicate student performance on individual reporting categories. The black line Indicates the students score on each reparting category. The
green rectangle shows the range of likely scores your student would recelve if he or she took the test multiple times.

Performance on the ILEARN Scisncs Grade 6 Test, by Reparting Catsgory: Demo, Student A., Spring 2019 @

'é‘.ff;;:,‘; Separtieg Oatagory Reporting Category Description

What These Results Mean

Your student can often independently use models to formulate questions and give
about the natural worlds. He or she can Identify criteria
for success in designing solutions 1o problems and demonstrates responsible use of
AUNear toals and technology.
Below he Siandard  Above the Stardnd Next Steps
ASK your student 1o develop questions about how a natural system wWorks of how to
solve an engineering problem, Then, ask your student lo explain how the system
works by consiructing a model and selecting ioals to test predictions generated from
the questions,

GQuestioning and
wodeing =

What These Results Mean

Your student can often independently use investigations to produce and analyze
data, use mathematics and computational ools to construct simulations, solve
.\ equations, make predictions, ask questions, and identity solutions efficiently and
Investigatin AUNear
tgaiing | = o
Next Steps
Ask your student ta mathematically expiain the relationships amang variables and ta
Iy reliability of the of a given Also, ask your
student to explore proposed design solutions using simulations or models.
What These Results Mean

Below the Standard  Above the Standard

Your student can almost always independently construct and perform fair scientiic

Analyzing. and engineering investigations. He or she can analyze an experiment and make
Interpreting, and A o decisions about modifying and repeating the investigation.
Computational Next Steps
Thinking elow e Standard - Above e Standard Ask your student to evaluate and analyze investigations conducled by others in the
field or Iaboratory. Then, before the investigation is repeated, ask your student o
10 the proced data callection that would improve
the outcome.
What These Results Mean
Your student can almost always i ts and cite
xpiaining Sclutions, suppOMing data 1o explain scientific and engineering ideas. He or she communicates
Reasoning, and e A Aowe scientific and engineering kdeas orally and In wrlting and uses logic and evidence to
analyze competing ideas.
Communicating Beiow the Standarg  Avove e Standard Next Stepe

Ask your student to collaborate with other students lo research and evaluate the
evidence that supports a given sclentific theary. Then, ask your student to evaluate
the relevance and validity of that evidence.
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Figure 24: Individual Student Report, Grade 5 Social Studies

'DEPARTMENT OF EDUCATION

B Score Reports J & Reports & Files ~

[ iiinbox | G Search Students | ViewEdit Rasters | This Page: (@ Hoip | £ Print| (i Dofinitions |

[ @ tow vewng Scores for students who were mine at the end of the selected agministration ]

Individual Student Report
How did my student perform on the test?

Test: ILEARN Social Studies Grade 5 @
Year: Spring 2019
Name: Demo, Student A.

Overall Performance on the ILEARN Social Studies Grade 5 Test: Demo, Student A., Spring 2019 o

Hame ST

Demo, Student A. 999999991

Gollege and
Scale Scors o

ncy Level 2

R
Indicator

8543 Above Proficiency Yes

Scale Score and Performance on the ILEARN Social Studies Grade 5 Test: Demo, Student A.,

spring2019 ©

Demo, Student A.

o

Proficiency Level Description
f

Above Proficiency
Indiana students above proficiency have mastered current
by P
Knowledge, appiication, and analytical skils 1o be on track for
college and career readiness.

Average Scale Scores on the ILEARN Social Studies Grade 5 Test: Demo School 1 and Comparison Groups, Spring 2019 @

Name

Indiana

Dema Corporation (9998)

Demo School 1
(9999_9091)

Average Scale
Score
8501

8524

8530

The table and the graph below indicate student performance on individual reporting categories. The black line indicales the student's score on each reporting category. The
green rectangle shows the range of ikely scores your student would receive If he or she ook the test multiple times.

Performance on the ILEARN Social Studies Grade 5 Test, by Reporting Category: Dema, Student A., Spring 2019 @

Reporting  Reporting Category
Category Performance
Civics and
Ab
Govenmen e

Beiow the Standard  Abave the Standar

Geography and
ooy . e

Beiow the Standard  Abave the Standan

History - bl AuNear

Bekowi he Sandard  Above the Stardar

Reporting Category Description

What These Results M

‘Your student can aimast always explain key ideas pis related
1o the founding of the U.S_, the U.S. Constitution, elections, and the branches of
government, Your student can identify and explain ways thal citizens can bring about
political change

Next Steps

Ask your student 1o investigate a political issue that he or she feels strongly about
Then, ask your student 1o think about this issue in constitutional terms. Finally, discuss
the Issue and productive actions your student could take as a responsible oltizen
What These Results Mean

Your student can often independently use maps 1o locate places and regions and to
identify physical and human systems from both today and the past. Your student can
define market economles and can ofien describe faciors ihat make them work

Next Steps

Ask your student to use madern and historical maps to locate U,S. places and regions
and to identify physical and human systems. Ask your student 1o explain how supply
and demand works in a market economy and discuss how changes In either affects
price.

What These Results Mean

Your student can often identify early cullures and settiements in Nofth America and
major leaders who influenced the American Revolution. Your student often thinks
chronolagically and can use sources o examine historical events.

Next Steps

Ask your student to iple sources \y European settl ts and
Native American Indian cultures. Use multiple sources to examine major American
Revolution leaders, ihen use these sources lo describe how major leaders influenced
the American Revalution.
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1.6.8 Interpretive Guide

When printing ISRs, users have the option to print a supplemental “interpretive guide” (also
called an “Addendum” when printing a Simple ISR), which is intended to serve as a stand-
alone document (see Figure 25) to help teachers, administrators, parents, and students
better understand the data presented in the ISR. The ISRs and the supplemental
“interpretive guide” are also available in five different languages: Arabic, Chinese, Burmese,
Spanish, and Vietnamese.

Figure 25: Supplemental Interpretive Guide

£ Indiana Learning Evaluation and Readiness Network
ILEARN Assessment Results

DEPARTMENT OF EDUCATION
Wovbing ethes fot Sludiesl Succes

- INFORMATION OM INDIANA'S ILEARN ASSESSMENT
Dear Parent/Guardian,

This report provides information about your childs performance on the ILEARN is Indlar_la's TELILTE wmpl.rter-_ac?aptwe .

Indiana ILEARN assessment. ILEARN is the summative accountability assessment designed to measure your child's proficiency

assessment for Indiana students to measure student growth and proficiency based on the Inldlana Academic Standards. OVEr,al,l

in English/Language Arts, Mathematics, Science, and Social Studies SIS T WS T 5Lz as =i iice 2

according to the Indiana Academic Standards. sc_oraa__The EoEEl sw".e EEERIET R Stuue.ms
align with the four proficiency levels (Below Proficiency,

Please read this report closely and discuss the results with your child and Approaching Proficiency, At Proficiency, and Abave
hls.'herteachler. Thank you for supporting your child's education. Praficiency). The report provides your family with useful
information, including the following: how your child scored
CCW"CL_/ on the assessment, whether the scores meet state
Dr. Jennifer McCormick proficiency standards, and how your child's scores
State Superintendent of Public Instruction compare with students in his/her school, corporation, and
state.
UNDERSTANDING THE ILEARN ASSESSMENT ]
Individual Student Repaort { Scale Score: Represents your child's Proficiency Level: Indicates which proficiency level your child is
Hiw el oy misian arfar. an s et overall numerical score placed on an placed into based on the overall scale scores.
TurtILEARS Ergite Aem Gt E ; - -
g Basic test altemative scale rather than just using Reported Lexile® Measure (English/Language Arts only):
Hame: Darme, s . informat percent comect of & raw scare. Represents your child's reading ability, and serves as a guide in
e Pt i T LA i s A i D —— selecting books for your child.
f— Faeon 2 anet
Hame ETH e Focctancy Lol Cared Readiess | ——— Reported Quantile® Measure (Mathematics only): Represents
[—— pro— o o o — I your child's mathematical skills, and helps you identify activities
_ Foslkluny to support your child in gaining mathematical skills and
Basad on your child's ILEARN scale score. helshe s P e ] ) )
We encourage you placed into one of the four proficiency levels: Below College_ and Career Readiness Indicator: I!'ldlcates whether
to review these Proficiency, Approaching Proficiency, At Proficiency, or your child mests the college-and-caresr readiness standards.
results with your Abave Proficiency. Students performing At or Above T S e Faremarcs o S AP B e i e S § T Do Yo Sy T
child and hisfher Proficiency are on frack for college and career

teacher. If you have = .

questions about the “four child's test score can vary if the test is taken several
contents of this times. His'her knowledge and skills likely fall within a . _
score range and not just at a precise number. Scores are - -

report, contact your P . =

an estimation of your child's ability.
local school or b =
o ahnn. Mmmpanm hmrw.lrd\lld'sscde Movarngs Sonis Seeoms o i ILCARN Drgllshilsngusgs Ams Grass § Taas Dar Sr.hael.l‘ln!tlw
Things to consider score compares with peers at the school, corporation, and Sreurn Spemg s . = s D
with your child's Iorzis —=jare Hureage Soale Scors
teacher: Bk ~ £l

The reparting category performance table shows your Dano :‘”""“"_"_”' "“"':I o]
» What are child's performance across domains within a content area. Cn oo T e A e
strengths? Reporting category performancs is reported as

= What are areas of JECC BN RSt IS E LY

growth? Bar charts indicate how your child performed. The black
- bar shows your child's parformance. The white bar shows
Dmﬂw:hl:l:g;es the expectation by domain. The green band shows the
range of performance expected over time typically
support growth? associated with the assessment's small measurement emor. -
> What

- - — I
instructional Erglslmlangiageﬁr‘s reports |ndudede5c=1|:a:|.unsaf.jpur — s e = = =
LTI R SRV | child's performance on the Performance Task (i.2., writing s T s s T
[EINESN R 2O | Poriion). If a condifion cade appears, your chikfs respanse SEETEELe SESETERDee Speoesmia

e could not be scored. Unscorable responses include e SSRGS RIS T SR
my child? responsas that are blank, insufficient, written in a ISR T IS

nen-scorable language, off-topic, of-purpose, or illegible.

ADDITIONAL RESOURCES | A For morc information Q

. P . about this assessment, go to
To understw RNE about ”wf.m"d spmjig:lency level, goto www.doe.in.gov/assessment/ilearn
www.doe.in.gov/assessment/ileamn-families

» To practice questions similar to what your child has seen on ILEARN, go | For mare information about Lexils® Measures, go to
to www.doe.in.gov/assessmentilean-sample-items-and-scoring | www.doe.in.gov/assessment/
lexiles S

. J
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1.6.9 Reports by Sub-Group

At the aggregate level, student performance can be broken down by demographic sub-
groups, such as gender (Figure 26) or English language learner status (Figure 27).

Figure 26: Corporation Aggregate-Level Subject Report by Gender, Grade 8 ELA

EEPW MENT OF EDUCATION

Score Reports | & Reports & Files ~
| fmdinbox | Q search Students | View/Edit Rosters l This Page: (@ Help | =S Print| [% Export| (JJ Definitions J

[ Q Now viewing: Scores for students who were mine at the end of the selected administration ]

Student Performance at Each Proficiency Level
How did my corporation perform overall in English/Language Arts?

Test: ILEARN English/iLanguage Arts Grade 8
Year: Spring 2019
Name: Demo Corporation

Legend: Proficiency Levels
M %Below iency %ApPI ing iciency %At iciency [l %Above Proficiency

Performance on the ILEARN English/Language Arts Grade 8 Test, by Gender: Demo
Corporation, Spring 2019

Breakdown by: Gender v Comparison: ON

Number
- Average Percent Percent of Students in Each Number of Students in Each
pame Grouping of Scale Score Proficient Proficiency Level Proficiency Level
Students
Indiana Al 82863 5573 50 EI__il (7285 IAES
Indiana Female 40518 5587 57 s a
Indiana Male 42385 5560 44 G Ll
Demo Corporation (9999) All 302 5580 57 m
Demo Corporation (9999) Female 153 5508 68 m
Demo Corporation (9999) Male 149 5562 46 m

Demo School 1

[z BN 7 7]
70 = |
R

B
9995, 9991) All 50 5570 44 E_-E ﬂ_-l
oaTgoMsgcf:;;' 1') Female 33 5579 52 EE_-E m
oan(«gowsgcf:;;' 11) Male 26 5558 35 E__E “_-.
oemo School 2 Al 243 5582 60 IH_-EI m
oaTgoMs:f;;;':) Female 120 5603 7 iﬂ_-il m
O aoto, 5802) Male 123 5562 a8 E_-E m
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Figure 27: Corporation Aggregate-Level Reporting Category Report by Section 504 Plan
Status, Grade 8 Mathematics

P Indiana

DEPARTMENT OF EDUCATION

[ Score Reports | & Reports & Files ~

| #inbox | Q Search Students | ViewiEdit Rostars | This Page: (@ Heip| & Print| (5 Export| 0 Definitions |

r Q towvewng Scores for students who were mine at the end of the selected administration ]

Student Performance for Each Reporting Category
What are my corporation's strengths and K in Mathematics?

Test: ILEARN Mathematics Grade 8
Year: Spring 2019
Name: Demo Corporation

Legena: Reporting Category Achievement Category
W oseow [ e [ SAbow

Performance on the ILEARN Mathematics Grade 8 Test, by Reporting Category, by Section 504
Plan: Demo Corporation, Spring 2019

Breakdown by | Section 504 Plan v| [Comparison: ON |

@

Number rcent at Each
Name “  Groupin, ofgi o Auerage.  Parosat Reporting Category Reporting Catey
P9 Students Scale Score Proficient Achlevement Categary

Mathematics
Algebra and Functions

Indiana Al 82863 6550 a7 Data Analysis, Statistics, and Probability
Geometry and Measurement
Number Sense and Computation
Mathematics
Algebra and Functions

Indiana NotSection504 . o.0f  gs51 a8 Data Analysis, Statistics, and Probabiiity

Plan

Geometry and Measurement
Number Sense and Computation
Mathematics
Algebra and Functions

Indiana Section 504 Plan 2250 6530 26  Data Analysis, Statistics, and Probabiiity
Geometry and Measurement
Number Sense and Computation
Mathematics

Algebra and Functions

&

_ 8l 4] &
2 2 -] 3

Demo Corporation (9899) . Al 748 6533 20  Data Analysis, Statistics, and Probabiity

Geometry and Measurement

Number Sense and Computation

Mathematics
Algebra and Functions

Demo Corporation (9999) | N ‘:‘:::" 504 o4 6533 30  Data Analysis, Statistics, and Probabiiity
Geometry and Measurement

Number Sense and Computation
Mathematics
Algebra and Functions

Demo Corporation (9999) | Section 504 Plan 27 6527 19 Data Analysis, Statistics, and Probability
Geometry and Measurement

Number Sense and Computation

Mathematics
Algebra and Functions

Demo School 1 (),

Data Analysis, Statistics, and Probabili
(9999_9991) All 169 6549 32 Iys ty

Geometry and Measurement
Number Sense and Computation
Mathematics

Algebra and Functions
Demo School 1 | Not Section 504

Data Analysis, Statistics, and Probablll

9999, 5091) i 167 6550 32 lys# ty
Geometry and Measurement
Number Sense and Computation
Mathematics
Algebra and Functions

Demo School ¥, &y Data Analysis, Statistics, and Probabilt
(8099 oog1)  Section 504 Plan 2 6518 0 lysis, y

Geomelry and Measurement
Number Sense and Computation
Mathematics

Algebra and Functions

Demo School 2

(9999_9992) Al 7 6426 0  Data Analysis, Statistics, and Probability

Geometry and Measurement
Number Sense and Computation
Mathematics

Algebra and Functions
Demo School 2 | Not Section 504

Data Analysis, Statistics, and Probabil

9999, 9992) ey 5 6426 0 lysis, ity
Geometry and Measurement
Number Sense and Computation
Mathematics
Algebra and Functions

Demo School 2 Data Analysis, Statistics, and Probabill
(9999 6097) ~ Section504Plan 2 6424 0 lysis, \ ty

Geometry and Measurement

Number Sense and Computation
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Score Interpretation Guide 41 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 5

1.6.10 Data File

ORS users have the option to quickly generate a comprehensive data file of their students’
scores. Data files (see Figure 28) can be downloaded in Microsoft Excel or CSV format and
contain a wide variety of data, including scale and reporting category scores, demographic
data, and performance levels. Data files can be useful as a resource for further analysis
and can be generated at the corporation, school, teacher, or roster level. The data file layout
can be found in Appendix A, and contains the data column names, descriptions, acceptable
values, and indicates for which grades and subjects each data column appears.

Figure 28: Data File

3 F G H 1 J K L M N o P Q R s T u v w X Y z AA AB AC

1 |Gender Ethnicity Special EdIdentified Section 5CEnrolled € Enrolled S Enrolled S Enrolled C Enrolled C English/Lz English/Lz English/Lz English/Lz Key Ideas Structural Writing ReArgument Argument Argument Informati Informatiy Informatiy Narrative Narrativ
2 |F Black/Afri N N N 6 Demo Sch 9999_9995Demo Dis' 9999 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
3 |F Black/Afri N N N 6 Demo Sch 9999_100CDemo Dis' 10000 5484 900L 1 No Below  At/Near At/Near N/A N/A N/A N/A N/A N/A 2
4 MultiraciaN N N 6 Demo Sch 9999_100CDemoDis. 10001 5345 535L 1No Below Below Below N/A N/A N/A Insufficier Insufficier Insufficier N/A N/A
5 |F White N N N 6 Demo Sch 9999_100CDemoDis. 10002 5518 985L 2 No At/Near At/Near Below  N/A N/A N/A N/A N/A N/A 2

6 |F White N N N 6 Demo Sch 9999_100CDemo Dis. 10003 5282 375L 1No Below Below Below N/A N/A N/A Insufficier Insufficier Insufficier N/A N/A
7 |F White Y N N 6 Demo Sch 9999_100CDemo Dis. 10004 5528 1015L 2 No At/Near At/Near At/Near N/A N/A N/A 2 2 2N/A N/A
8 |m White N N N 6 Demo Sch 9999_100CDemo Dis. 10005 5467 855L 1No At/Near At/Near Below 1 1 0 N/A N/A N/A N/A N/A
o |f White N N N 6 Demo Sch 9939 100CDemoDis. 10006 5496 930L 2 No At/Near At/Near Below 2 2 1N/A N/A N/A N/A N/A
10 M Hispanic N N N 6 Demo Sch 9999_100(Demo Dis. 10007 5439 780L 1 No Below  At/Near Below 1 1 1 N/A N/A N/A N/A N/A
11|m White N N N 6 Demo Sch 9999_100(DemoDis. 10008 5410 705L 1 No Below  At/Near Below Insufficiel Insufficier Insufficier N/A N/A N/A N/A N/A
12 |m Black/Afri N N N 6 Demo Sch 9999_100CDemo Dis. 10009 5433 765L 1 No Below  At/Near Below Insufficiel Insufficier Insufficier N/A N/A N/A N/A N/A
13|F MultiraciaN N N 6 Demo Sch 9999_1001DemoDis. 10010 5435 770L 1 No Below _|At/Near Below  N/A N/A N/A Insufficier Insufficier Insufficier N/A N/A
14 |m White N N N 6 Demo Sch 9999 1001DemoDis. 10011 5472 865L 1 No At/Near Below  At/Near N/A N/A N/A 1 1 2 N/A N/A
15|m MultiraciaN N N 6 Demo Sch 9999_1001Demo Dist 10012 5534 1030L 2 No At/Near At/Near At/Near N/A N/A N/A 2 2 1N/A N/A
16 M Black/Afri N N N 6 Demo Sch 9999_1001Demo Dis 10013 5315 460L 1 No Below Below Below Insufficiel Insufficiel Insufficier N/A N/A N/A N/A N/A
17 M Black/Afri N N N 6 Demo Sch 9999_1001Demo Dis 10014 5280 370L 1 No Below Below Below Insufficiel Insufficiel Insufficier N/A N/A N/A N/A N/A
118 M Black/Afri N N N 6 Demo Sch 9999_1001Demo Dis 10015 5446 800L 1 No Below Below Below N/A N/A N/A N/A N/A N/A 1

19 M White N N N 6 Demo Sch 9999_1001Demo Dis 10016 5522 1000L 2 No At/Near At/Near At/Near 2 2 1N/A N/A N/A N/A N/A

N N

20 |m White N 6 Demo Sch 9999_1001Demo Dis 10017 5566 1110L 3 ves At/Near At/Near At/Near N/A N/A N/A 2 2 2 N/A N/A
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2. INTERPRETATION OF REPORTED SCORES

A student’s performance on a test is reported as a scale score and a performance level for
the overall test, and also as a separate performance level for each reporting category.
Students’ scores and performance levels are summarized at the aggregate levels. This
section describes how to interpret these scores.

2.1 APPROPRIATE USES FOR SCORES AND REPORTS

The primary intended use of the ILEARN assessment system is for school accountability,
to ensure that educators, schools, and districts are providing effective instruction of the
Indiana Academic Standards. For the adaptive assessments (ELA and Mathematics in
Spring 2019), even though each individual student is administered only a sample of items
measuring each subject area, at the aggregate levels of classroom, teacher, school, and
corporation, student achievement is assessed across the full range of items measuring
knowledge and skills of each item.

Assessment results on student performance on the test can be used to help teachers or
schools make decisions on how to support students’ learning. Aggregate score reports on
the teacher and school level provide information about the strengths and weaknesses of
students and can be used to improve teaching and student learning. For example, a group
of students may have performed well overall but not as well in several reporting categories.
In this case, teachers or schools can identify the strengths and weaknesses of their students
through the group performance by reporting category and promote instruction on specific
areas where student performance is below overall performance. Furthermore, by narrowing
the student performance result by sub-group, teachers and schools can determine what
strategies may need to be implemented to improve teaching and student learning,
particularly for students from disadvantaged sub-groups. For example, teachers might see
student assessment results by gender and observe that a particular group of students is
struggling with literary response and analysis in reading. Teachers can then provide
additional instructions for these students to enhance their performance on the benchmarks
for literary response and analysis.

In addition, assessment results can be used to compare students’ performance among
different students and different groups. Teachers can evaluate how their students perform
compared with other students in schools and corporations by overall scores and reporting
category scores. Furthermore, scale scores can be used to measure the growth of
individual students over time, if data are available. The ILEARN scale score is on a vertical
scale for ELA and Mathematics, which means scales are vertically linked across grades,
and scores across grades are on the same scale. Therefore, ELA and Mathematics scale
scores are comparable across grades so that scale scores from one grade can be
compared with the next. Science and Social Studies scale scores are reported on separate
within-test scales, and cross-grade comparisons are not appropriate.

Assessment results can be used to provide information on individual students’ performance
on the test. Overall, assessment results demonstrate what students know and are able to
do in certain subject areas and give further information on whether students are on track to
demonstrate the knowledge and skills necessary for college and career readiness.
Additionally, assessment results can be used to identify a student’s relative strengths and
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weaknesses in certain content areas. For example, performance categories for reporting
categories can be used to identify an individual student’s relative strengths and weaknesses
among reporting categories within a content area.

Although assessment results provide valuable information to understand students’
performance, these scores and reports should be used with caution. It is important to note
that scale scores are estimates of true scores and hence do not represent the precise
measure for student performance. A student’s scale score is associated with measurement
error; users need to consider measurement error when using student scores to make
decisions about student performance. Moreover, although student scores may be used to
help make important decisions about students’ placement and retention or teachers’
instructional planning and implementation, the assessment results should not be used as
the only source of information. Given that assessment results measured by a test provide
limited information, other sources on student performance, such as classroom assessment
and teacher evaluation, should be considered when making decisions on student learning.
Finally, when student performance is compared across groups, users need to take into
account the group size. The smaller the group size, the larger the measurement error
related to these aggregate data, thus requiring interpretation with more caution.

2.2 SCALE SCORE

A scale score is used to describe how well a student performed on a test and can be
interpreted as an estimate of a students’ knowledge and skills as measured by their
performance on the test. A scale score is the student’s overall numeric score. ILEARN scale
scores are reported on a vertical scale for ELA and Mathematics based on the vertical scale
established by Smarter Balanced, which means that scores from different grades can be
compared within the same tested subject. The vertical scale was formed by linking tests
across grades using common items, and a statistical relationship is then determined. A
vertical linking study provides the relationship among adjacent grade levels, allowing for
meaningful comparisons across grades and, by extension, tracking growth over time as a
student or cohort advances through each grade level (see Section 6.2 in Volume 1 of this
technical report for more information). Science and Social Studies scale scores are reported
on separate within-test scales, and cross-grade comparisons are not appropriate.

Scale scores can be used to illustrate students’ current levels of performance and are
powerful when used to measure their growth over time. Lower scale scores can indicate
that the student does not possess sufficient knowledge and skills measured by the test.
Conversely, higher scale scores can indicate that the student has proficient knowledge and
skills measured by the test. When combined across a student population, scale scores can
also describe school and corporation-level changes in performance and reveal gaps in
performance among different groups of students. In addition, scale scores can be averaged
across groups of students, allowing educators to use group comparison. Interpretation of
scale scores is more meaningful when the scale scores are used along with performance
levels and performance-level descriptors. It should be noted that the utility of scale scores
is limited when comparing smaller differences among scores (or averaged group scores),
particularly when the difference among scores is within the SEM. Furthermore, the scale
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score of individual students should be cautiously interpreted when comparing two scale
scores, because small differences in scores may not reflect real differences in performance.

2.3 STANDARD ERROR MEASUREMENT

A student’s score is best interpreted when recognizing that the student’s knowledge and
skills fall within a score range and are not just precise numbers. A scale score (the observed
score on any test) is an estimate of the true score. A test contains items that sample a
student’s knowledge and skills; if a student takes a similar test several times, the resulting
scale scores would vary across administrations, sometimes being a little higher, a little
lower, or the same. The SEM represents the precision of the scale score, or the range in
which the student would likely score if a similar test were administered several times. The
SEM can be interpreted as the degree of uncertainty of a student’s score based on a
statistical analysis of the student’s answers on a test. When interpreting scale scores, it is
recommended to always consider the range of scale scores incorporating the SEM of the
scale score.

2.4 PERFORMANCE LEVEL

Based on their scale score, a student will receive an overall performance level. ILEARN
scale scores are mapped into four performance levels (Level 1—Below Proficiency, Level
2—Approaching Proficiency, Level 3—At Proficiency, and Level 4—Above Proficiency)
using performance standards (or cut scores—see Section 2.5). Performance-level
descriptors are descriptions of content area knowledge and skills that students at each
performance level are expected to possess. Thus, performance levels can be interpreted
based on performance-level descriptors. Students performing on the ILEARN at Levels 3
and 4 are considered to have met or mastered current grade level standards by
demonstrating essential knowledge, application, and analytical skills to be on track for
college and career readiness. Because performance levels are for the classification of
students into a small number of groups, such as those comprising four or five students, and
based on the cut scores, they have limited use for measuring growth. Thus, the
performance level is an indicator of whether a student has mastered the required skill for a
given level.

Performance-level descriptors are available on the IDOE web page at
https://www.doe.in.gov/assessment/ilearn-sample-items-and-scoring.

2.5 PERFORMANCE CATEGORY FOR REPORTING CATEGORIES

Students’ performance on each reporting category is reported on three performance
categories: (1) Below Standard, (2) At/Near Standard, and (3) Above Standard. Students
performing at Below Standard or Above Standard can be interpreted as student
performances clearly below or above the Meets Standard cut score for a specific reporting
category. Students performing at At/Near Standard can be interpreted as student
performances that are close to the cut score, but there is not enough information to
determine if it is above or below. Performance levels for the reporting category are limited
in their diagnostic ability based on the degree of the calculated SEM of the student’s scale
score for the tested grade and subject.
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2.6 CUT SCORES

For all grades and subjects within ILEARN, scale scores are mapped onto four performance
levels (Level 1—Below Proficiency, Level 2—Approaching Proficiency, Level 3—At
Proficiency, and Level 4—Above Proficiency). For each performance level, there is a
minimum and maximum scale score that defines the range of scale scores students within
each performance level have achieved. Collectively, these minimum and maximum scale
scores are defined as “cut scores” and are the cutoff points for each performance level.

Table 7 through Table 11 shows the cut scores for ILEARN.
Table 7: ILEARN ELA Assessment Proficiency Cut Scores

Level 1 Level 2 Level 4
Grade Below Approaching Lev-el.3 Above
Proficiency Proficiency At Proficiency Proficiency
3 5060-5415 5416-5459 5460-5514 5515-5760
4 5090-5443 5444-5492 5493-5546 5547-5810
5 5110-5471 5472-5523 5524-5594 5595-5850
6 5130-5491 5492-5543 5544-5603 5604-5870
7 5130-5506 5507-5567 5568-5628 5629-5890
8 5150-5510 5511-5576 5577-5637 5638-5920

Table 8: ILEARN Mathematics Assessment Proficiency Cut Scores

Level 1 Level 2 Level 4
Grade Below Approaching Lev.eI-S Above
Proficiency Proficiency At Proficiency Proficiency
3 6080-6381 63826424 6425-6487 6488-6730
4 6100-6428 6429-6473 6474-6540 6541-6800
5 6110-6452 6453-6509 6510-6565 6566—6850
6 6110-6487 6488-6544 6545-6604 6605—-6870
7 6120-6492 6493-6561 6562-6624 6625-6920
8 6120-6508 6509-6589 6590-6650 6651-6950

Table 9: ILEARN Science Assessment Proficiency Cut Scores

Level 1 Level 2 Level 4
Grad Level 3
rade i
B?'QW Apprgqchlng At Proficiency Apo_ve
Proficiency Proficiency Proficiency
4 7350-7481 7482-7505 7506-7534 7535-7650
6 7350-7465 7466-7503 7504-7544 7545-7650
Biology 7350-7477 7478-7508 7509-7546 7547-7650
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Table 10: ILEARN Social Studies Grade 5 Assessment Proficiency Cut Scores

Level 1 Level 2 Level 4
Grad Level 3
rade i
Bglgw Apprggchlng At Proficiency quve
Proficiency Proficiency Proficiency
5 8350-8476 8477-8501 8502-8542 8543-8650

Table 11: ILEARN U.S. Government Assessment Proficiency Cut Scores

o Level 1 Level 2
rade
B?".)W At Proficiency
Proficiency
U.S. 8350-8496 8497-8650
Government

2.7 AGGREGATED SCORES

Students’ scale scores are aggregated at roster, teacher, school, corporation, and state
levels to represent how a group of students performs on a test. When students’ scale scores
are aggregated, the aggregated scale scores can be interpreted as an estimate of
knowledge and skills that a group of students possesses. This interpretation makes
aggregated scores a powerful tool when comparing student performance across different
groups of students, whether it be at a similar level of aggregation (e.g., school to school) or
an analysis of a sub-group (e.g., comparing a teacher’s roster to the overall school).

Given that student scale scores are estimates, the aggregated scale scores are also
estimates and are subject to measures of uncertainty. In addition to the aggregated scale
scores, the percentage of students in each performance level is reported at the aggregate
level to represent how well a group of students performs overall and by reporting category.

2.8 WRITING PERFORMANCE

ELA reports include descriptions of the student’s performance on the writing portion based
on the performance task writing rubric for each criterion. Essay responses are scored on
three dimensions: Organization/Purpose, Evidence and Elaboration, and Conventions, as
Table 12 shows. Each of these dimensions is independently scored and reported on the
student reports. For item analysis Organization/Purpose and Evidence and Elaboration are
averaged and rounded to an integer. Thus, the overall writing prompt score will range from
0 to 6.

A condition code is assigned to a student’s written response that could not be scored, based
on set criteria. Unscorable responses include responses that are blank, insufficient, written
in a language other than English, off topic, illegible, or off-purpose. It should be noted that
the reporting category score for writing consists of the overall writing score from the prompt
and stand-alone writing items.
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Table 12: Writing Scoring Dimensions

Dimension Possible Scores
Organization/Purpose 1-4 points
Evidence and Elaboration 1-4 points
Conventions 0-2 points

2.9 RELATIVE STRENGTH AND WEAKNESS

For standard performance, relative strengths and weaknesses at each standard are
reported for aggregate levels only (e.g., classroom, school, or corporation). Because an
individual student responds to too few items within a standard to generate reliable data, the
standard performance is produced by aggregating all items within a standard across
students at an aggregate level. Standard reports include data on Performance Relative to
Proficiency for each standard.

The Performance Relative to Proficiency data for a standard show how a group of students
performed in each standard relative to the expected performance for proficiency. For
summative tests, this is the expected level of performance necessary to achieve Level 3
performance. This is a standards-based report with the group performance in each standard
being compared to the performance standard for that standard. Similar to the performance
levels provided for the total test, these data indicate students’ achievement in the standard
with respect to the standards. Because the Performance Relative to Proficiency data for
each standard are comparable to the standards-based expectations, performance across
groups can be compared.

2.10 LEXILE® MEASURE

The Lexile® framework uses quantitative methods, based on individual words and sentence
lengths, rather than qualitative analysis of content to produce scores. A Lexile® measure is
defined as “the numeric representation of an individual’s reading ability or a text’s readability
(or difficulty), followed by an ‘L’ (Lexile®).” A Lexile® text measure is obtained by evaluating
the readability of a piece of text, such as a book or an article. A Lexile® measure of a text
can assist in selecting targeted materials that present an appropriate level of challenge for
a reader—not too difficult to be frustrating, yet difficult enough to challenge a reader and
encourage reading growth.

2.11 QUANTILE® MEASURE

Quantile® measures provide an alternative—and possibly more useful—measure of
Mathematics ability than grade-equivalent scores. Similar to the Lexile® framework, the
Quantile® framework measures both the mathematics skill level of a student and the
difficulty of Mathematics skills and concepts on the same developmental scale. Quantile®
measures help educators, parents, and students determine which skills and concepts they
are ready to learn next. Mathematics skills and concepts content, such as Mathematics
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textbooks and online instructional materials, also get a Quantile® measure. Using these two
measures together, parents and teachers can match students with resources that help them

connect the dots among different Mathematics skills and concepts and build on their
learning.
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3. SUMMARY

ILEARN results are reported online via the Online Reporting System (ORS). The results
are released after the testing window has closed and standard setting has been completed.
Starting with the 2019-2020 school year, the system can report results on tests as they are
completed and hand-scores are available.

The ORS is interactive. When educators or administrators log in, they see a summary of
data about students for whom they are responsible (a principal would see the students in
his or her school; a teacher would see students in his or her class). They can then drill down
through various levels of aggregation all the way to individual reports. The system allows
them to tailor the content more precisely, moving from subject area through reporting
categories and even to standards-level reports for aggregates. Aggregate reports are
available at every level, and authorized users can print these or download them (or the data
on which they are based). Individual student reports (ISRs) can be produced individually or
batched as PDF reports.

All authorized users can download files, including data about students for whom they are
responsible, at any time. The various reports available may be used to inform stakeholders
regarding student performance and instructional strategies.
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1. INTRODUCTION

The Indiana Academic Standards (IAS) are designed to ensure that students across
grades are receiving the instruction they need to be on track for college and career by the
time they graduate. The IAS were approved by the Indiana State Board of Education
(SBOE) in April 2014 for English/Language arts (ELA) and Mathematics and March 2015
for Social Studies. The IAS for Science were originally revised in 2010, but were updated
in 2016 to reflect changes in Science content. In Spring 2018, the blueprints were updated
with the goal of challenging and motivating Indiana’s students to acquire stronger critical
thinking, problem solving, and communication skills. In Spring 2019, the IDOE
administered ILEARN assessments for the first time to assess proficiency on the IAS via
the new blueprints. ILEARN measures ELA in grades 3-8, Mathematics in grades 3-8,
Science in grades 4, 6, and Biology, and Social Studies in grade 5 and U.S. Government.

ILEARN is a series of computer-adaptive (CAT) and fixed-form assessments that are
intended to be administered online, although the assessment is offered as a dual mode,
online and paper, to accommodate testing needs for Indiana students. ELA and
Mathematics students are administered as a series of CAT assessments in grades 3-8.
Science students in grades 4, 6, and Biology were administered as a series of fixed-form
assessments during 2018-2019. Social Studies students in grade 5 and U.S. Government
are administered a series of fixed-form assessments.

The first operational administration of the ILEARN assessments took place in December
2018 for Biology and Spring 2019 for all other grades and subjects. Online administration
of the ILEARN occurred from December 4—20 and February 11-28 for Biology; April 22—
May 17 for ELA and Mathematics grades 3-8, Science grades 4 and 6, and Social Studies
grade 5; and through May 24 for Biology and U.S. Government. The paper version of the
ILEARN was administered from February 11-29 for Biology and April 22—May 10 for all
grades and subjects. Following the close of the test administration windows, the American
Institutes for Research (AIR), under contract to IDOE, convened nine panels of Indiana
educators to recommend performance standards on the assessments. This document
describes the procedures used to conduct the standard setting workshops as well as the
recommended performance standards and resulting impacts.

The U.S. Government assessment was to be used as a final exam for the Spring 2019
semester, and as a proficiency indicator was needed prior to the testing window, a
standard setting for U.S. Government was held in February 2019. The technical report for
the U.S. Government standard setting can be found as a special study in Volume 7 of this
technical report.

1.1 PERFORMANCE STANDARDS AND VALIDITY OF TEST SCORE
INTERPRETATIONS

Validity refers to the degree to which test score interpretations are supported by evidence,
and speaks directly to the legitimate uses of test scores. Establishing the validity of test
score interpretations is the most fundamental component of test design and evaluation.
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The Standards for Educational and Psychological Testing (American Educational
Research Association, American Psychological Association, and National Council on
Measurement in Education, 2014) provide a framework for evaluating whether claims
based on test score interpretations are supported by evidence. Within this framework, the
Standards describe the range of evidence that may be brought to bear to support the
validity of test score interpretations. *

The kinds of evidence required to support the validity of test score interpretations depend
centrally on the claims made for how test scores may be interpreted. Moreover, the
standards make it explicitly clear that validity is not an attribute of tests, but rather test
score interpretations. Some test score interpretations may be supported by validity
evidence, while others are not. Thus, the assessment itself is not considered valid, but
rather the validity of the intended interpretation and use of test scores is evaluated.

Determining whether the assessment measures the intended construct is central to
evaluating the validity of test score interpretations. Such an evaluation in turn requires a
clear definition of the measurement construct. For Indiana’s new ILEARN assessments,
the definition of the measurement construct is provided by the IAS.

The IAS specify what students should know and be able to do by the end of each grade
level in order for graduating students to be ready for post-secondary education or entry
into the workforce. Because directly measuring student achievement against each
benchmark in the IAS would result in an impractically long assessment, each test
administration is designed to measure a representative sample of the content domain
defined by the Standards. To ensure that each student is assessed on the intended
breadth and depth of the Standards, test form construction is guided by a set of test
specifications and blueprints, which indicate the number of items that should be sampled
from each content strand, standard, and benchmark. Thus, the test blueprints represent
a policy statement about the relative importance of content strands and standards in
addition to meeting important measurement goals (e.g., sufficient items to report strand
performance levels reliably). Because the test blueprint determines how student
achievement of the IAS is evaluated, alignment of test blueprints with the content
standards is critical. IDOE has published the ILEARN test blueprints that specify the
distribution of items across reporting strands.

1 Responsive to Standards for Education and Psychological Testing: Standard 9.13
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Alignment of test content to the IAS? ensures that test scores can serve as valid indicators
of the degree to which students have achieved the learning expectations detailed in the
IAS. However, the interpretation of the ILEARN test scores rests fundamentally on how
test scores relate to performance standards which define the extent to which students
have achieved the expectations defined in the IAS. ILEARN test scores are reported with
respect to four proficiency levels, demarcating the degree to which ILEARN students have
achieved the learning expectations defined by the IAS. The cut score establishing the At
Proficiency level of performance is the most critical, since it indicates that students are
meeting grade-level expectations for achievement of the IAS that they are prepared to
benefit from instruction at the next grade level, and that they are on track for college and
career readiness. Procedures used to adopt performance standards for the ILEARN
assessments are therefore central to the validity of test score interpretations.

Following the first operational administration of the ILEARN assessments in 2018-2019,
a standard setting workshop was conducted to recommend a set of performance
standards to the Indiana SBOE for reporting student performance of the IAS. This
document describes the standardized and rigorous procedures that Indiana educators,
serving as standard setting panelists, followed to recommend performance standards.
The workshops employed the Bookmark procedure, a widely used method in which
standard setting panelists use their expert knowledge of the IAS and student achievement
to map the performance-level descriptors (PLDs) adopted by the Indiana SBOE onto an
ordered-item book based on operational test forms administered to students in Spring
2019.

Panelists were also provided with contextual information to help inform their primarily
content-driven cut-score recommendations. The decision to provide panelists with
contextual benchmark information was discussed during a meeting with the Indiana State
Board of Education Technical Advisory Committee (SBOE TAC) and confirmed by the
policy committee. Panelists recommending performance standards for the ELA and
Mathematics grades 3-8 assessments were provided with the approximate location of
relevant National Assessment of Educational Progress (NAEP) and Smarter Balanced
Assessment Consortium (Smarter) performance standards. Panelists recommending
performance standards for the Science grades 4, 6, and Biology assessments were
provided with the approximate location of relevant NAEP performance standards.
Panelists recommending performance standards for the Social Studies grade 5
assessment were provided with the approximate location of relevant Smarter

2 Responsive to Standards for Education and Psychological Testing: Standards 12.8 and 12.10
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performance standards for grade 5 ELA. Panelists were asked to consider the location of
these benchmark locations when making their content-based cut-score
recommendations. When panelists are able to use benchmark information to locate
performance standards that converge across assessment systems, validity of test score
interpretations is bolstered.

In addition, panelists in ELA and Mathematics were provided with feedback about the
vertical articulation of their recommended performance standards so that they could view
how the locations of their recommended cut scores for each grade-level assessment were
placed in relation to the cut-score recommendations at the other grade levels. This
approach allowed panelists to view their cut-score recommendations as a coherent
system of performance standards, and further reinforced the interpretation of test scores
as indicating both achievement of current grade-level standards, and preparedness to
benefit from instruction in the subsequent grade level.

Based on the recommended cut scores, Table 1 shows the estimated percentage of
students meeting the ILEARN proficient standard for each assessment in Spring 2019.
Table 1 also shows the national percentages of students that meet the NAEP and Smarter
proficient standards. Since NAEP is only delivered in Grades 4 and 8, the percentages in
other grades were interpolated or extrapolated so estimated percentages were available
in all grades. As Table 1 indicates, the performance standards recommended for ILEARN
assessments are consistent with relevant NAEP and Smarter proficient benchmarks.
Moreover, because the performance standards were vertically articulated in ELA and
Mathematics, the proficiency rates across grade levels are generally consistent.

Table 1: Estimated Percentage of Students Meeting ILEARN and Benchmark Proficient

Standards

Grade ILEARN At Proficiency NAEP Proficient Smarter Proficient
ELA 3 46 41 45
ELA 4 45 41 47
ELA S5 47 41 50
ELA 6 47 41 48
ELA7 49 41 50
ELA 8 50 41 50
Mathematics 3 58 51 47
Mathematics 4 53 48 43
Mathematics 5 47 46 36
Mathematics 6 46 43 38
Mathematics 7 41 41 38
Mathematics 8 37 38 37
Science 4 46 42 -
Science 6 47 39 --
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Grade ILEARN At Proficiency NAEP Proficient Smarter Proficient
Biology 39 35 --
Social Studies 5 45 -- 50
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2. OVERVIEW OF STANDARD SETTING APPROACH

The Bookmark method (Mitzel, Lewis, Patz, & Green, 2001) was used to recommend
performance standards for ILEARN. The IDOE previously used the Bookmark method to
recommend performance standards for the Indiana Statewide Testing for Educational
Progress-Plus (ISTEP+) assessments. The Bookmark method was implemented in three
rounds, providing panelists with feedback and benchmark information prior to Round 2,
and panelist feedback, benchmark, and impact data prior to Round 3. To facilitate vertical
articulation of performance standards across grades for ELA and Mathematics, workshop
panelists began by recommending performance standards for “anchor” grades 4, 6, and
8, following standard Bookmark procedures. For the remaining “adjacent” grades,
following a vertical moderation session to articulate performance standards across
grades, panelists were provided with interpolated performance standards based on the
recommended standards from the anchor grades. Panelists were instructed to use this
interpolated page as another source of information to guide their judgment task.

Panelists were tasked with recommending three performance standards (Approaching
Proficiency, At Proficiency, and Above Proficiency) that resulted in four performance
levels (Below Proficiency, Approaching Proficiency, At Proficiency, and Above
Proficiency).

2.1 WORKSHOP DESIGN

To recommend performance standards for each of the ILEARN assessments, IDOE
convened nine panels: six panels representing three grade bands for ELA and
Mathematics (3—4, 5-6, and 7-8), one panel representing two grades for Science (4 and
6), and two panels representing one grade each for Biology and Social Studies grade 5.
The panels consisted of educators and administrators from around Indiana. The panelists
recommended performance standards based primarily on content considerations with
additional context provided by relevant benchmark information from Smarter and NAEP
exams, as well as estimated student performance on the recommended standards prior
to Round 3. Panelists used ordered-item booklets (OIBs) and performance-level
descriptors (PLDs) to place performance standards for the three performance cut scores,
Approaching Proficiency, At Proficiency, and Above Proficiency, in three rounds. First,
panelists recommended performance standards for the initial grades: 4, 6, and 8 for ELA
and Mathematics, grade 4 and Biology for Science, and grade 5 for Social Studies. After
recommending performance standards for the initial grades, a moderation session was
conducted for ELA and Mathematics with the table leaders from each of the panels to
review the vertical articulation of the performance standards, and to implement any
adjustments to the anchor grade recommendations to facilitate vertical articulation.
Following the vertical articulation session, panelists continued on to recommend
performance standards for the remaining grade-level assessments, using the interpolated
standards for ELA and Mathematics to provide further contextual information about the
potential neighborhood of performance standards. Following the adjacent grade work, a
final moderation session was conducted for ELA and Mathematics. Science panelists
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continued on to recommend performance standards for grade 6 without any moderation
or interpolation.

The ILEARN standard setting workshops were conducted over three days. A broad
overview of the workshop calendar is presented in Table 2. Detailed agendas for the
standard setting workshops are included in Appendix A, Workshop Agendas.

Table 2: Overview of Workshop Calendar

Workshop Monday, July 15 Tuesday, July 16 Wednesday, July 17

ELA and Mathematics Grades 3-8

Science Grades 4 and 6 Standard Setting Day 1 | Standard Setting Day 2 | Standard Setting Day 3

Biology

Social Studies Grade 5 Standard Setting Day 1 | Standard Setting Day 2 n/a

A virtual table leader orientation to review with table leaders their roles and responsibilities
was held one week prior to the workshop. The workshop began with a large group training
to provide panelists with an overview of the workshop activities and initial training in the
bookmarking procedures. Following the large group session, the workshop panels
convened in their meeting rooms and began their work by participating in the same
ILEARN online assessments that were administered to their students in the Spring.
Panelists then spent several hours working through the PLDs developed by IDOE with
guidance from their policy committee of educators, and developing modified descriptors
to characterize the special subset of students who “just barely” qualify for entry into each
of the performance levels. After developing descriptors for the “just barely” students,
panelists spent the remainder of Day 1 reviewing their OIBs.

Panelists did not begin recommending performance standards until Day 2, which began
with training on the bookmark placement task. Panelists then worked through their OIBs
and placed their bookmarks for Round 1. After Round 1, panelists were provided
feedback about the bookmark placements of the other panelists and discussed those
bookmark placements at their tables and across the room more generally. Upon
completion of panel discussions, panelists were provided with benchmark information
prior to making a second round of bookmark placements. After Round 2, panelists were
again provided feedback about the bookmark placements of the other panelists and
discussed those bookmark placements at their tables and across the room. Upon
completion of panel discussions, panelists were provided with impact information prior to
making a final third round of bookmark placements. After Round 3, panelists began the
process over again for the subsequent assessments.

2.2 WORKSHOP LOCATION

The workshops were held at:
Sheraton at Keystone Crossing
8787 Keystone Crossing
Indianapolis, Indiana 46240
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The location provided meeting spaces to hold the ILEARN workshop panels, as well as a
psychometric work room for completion of analysis activities and storage space for secure
materials throughout the workshop.

2.3 WORKSHOP STAFFING

A senior workshop coordinator was tasked with leading the cross-workshop introductory
training and vertical moderation meetings, working with each facilitator, and monitoring
the flow of activities across workshops. American Institutes for Research (AIR) test
development staff served as workshop facilitators, leading each panel through training
activities and execution of the standard setting process. Additionally, an AIR test
development staffer was assigned to each panel to support the workshop facilitator.
Because test development staff served as workshop facilitators, they were highly qualified
to facilitate the development of “just barely” PLDs and to serve as subject matter
resources for panelists as they navigated the OIBs. A team of three AIR psychometricians
managed psychometric activities in support of the workshop, including ensuring accurate
data capture of bookmark placements, presentation of vertical articulation results for
moderation meetings, and production of final results for the standard setting technical
report. In addition, AIR project staff facilitated organization of meeting space and meals
and provided support to panelists as necessary.

IDOE staff monitored all standard setting activities and also addressed any policy or test
development questions from panelists. While IDOE staff answered specific, direct
guestions, they were not actively involved in the facilitation of the meeting.

2.4 \WORKSHOP PANELISTS

IDOE worked to obtain broadly representative panels for the standard setting workshops
that reflected the teacher population in the state of Indiana in terms of gender, race,
ethnicity, and geographical representation. Diverse groups of panelists bring a wide range
of perspectives and experience to the standard setting effort, ensuring that the
recommendations that are forwarded to the SBOE are thoughtful and representative of
broad educational constituencies, and represent the range of expertise and experiences
found in the educator population across the state.

Within each of the panels, a total of 12 panelists per grade-band subpanel were recruited
to recommend standards. IDOE targeted the number of male and female panelists to
mirror the population of educators. In the same way, IDOE worked to include proportional
representation of American Indian/Native American, Asian/Pacific Islander, Black (Non-
Hispanic), Hispanic, and White (Non-Hispanic) panelists, and a proportional number of
panelists from rural, urban, and suburban corporations.

Within each subpanel, tables were balanced to include panelists with varying content
expertise and demographic representation in each group.
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IDOE designated three table leaders for each panel. Table leaders attended an additional
orientation meeting conducted via webinar and were tasked with assisting standard
setting staff by

o facilitating discussions within their table;

e distributing and collecting readiness and recording sheets and secure materials;
e alerting workshop staff of confusion or concerns within their tables; and

e representing their tables and panels during vertical articulation meetings.

Letters containing logistical information and reminders about the purpose® of the
workshop were emailed to confirmed panelists two weeks prior to the standard setting
workshop. In the week prior, testing contractor staff contacted all panelists via phone to
confirm receipt of information. Throughout the process, IDOE continued to recruit
replacements for panelists who withdrew their participation.

Appendix B4, Composition of Panels, presents the composition of the standard setting
panels. For each panel, the table includes a record for each panelist and indicates the
geographic region he or she represents and his or her gender, ethnicity, and main
expertise. While it is critically important to include a range of stakeholders in the standard
setting process, experience has shown that it is essential for panelists to have direct
knowledge of academic standards and student grade-level performance to participate
meaningfully in the bookmarking procedure. For this reason, panel recruitment was
focused on classroom teachers and curriculum specialists with expertise in ELA,
Mathematics, Science, and Social Studies curriculum and instruction.

2.5 WORKSHOP TRAINING

Thorough training is an essential element of a standard setting workshop. Training at the
meetings helped panelists become familiar with the assessment system and the standard
setting process. It also involved a review and discussion of the assessments, the student
populations that participated in each assessment, and the PLDs. In addition, training
included an in-depth discussion of concepts key to bookmark placement, such as the
notion of what would constitute a student “just barely” in a performance level. All panelists
were administered an operational assessment in order to understand the test content, the

3 Responsive to Standards for Education and Psychological Testing: Standard 5.0, 5.21, 5.22, and 7.0

4 Responsive to Standards for Education and Psychological Testing: Standard 7.5
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testing interface, and various item types through which student knowledge and skills were
assessed. A sample of the presentation slides used to conduct the introductory training,
and those used to facilitate each workshop are provided in Appendix C° Workshop
Slides.

To begin the workshop, the panelists were convened for a brief introductory training that
focused on the purpose of the standard setting workshop and a review of the main
workshop activities. Following this large group introduction, panelists joined their
assigned workshop panels where the workshop leader for each assessment guided
panelists through the standard setting activities and provided in-depth training throughout
the course of the workshop.

Table leaders had the additional responsibilities of ensuring that table activities remained
focused on the task at hand, helping to verify that panelists understood their tasks, and
alerting workshop leaders to any issues encountered by panelists as they engaged in
their workshop tasks. Table leaders were not expected to provide training to panelists,
but rather serve as liaisons between the panelists and workshop leaders to ensure that
workshop activities were implemented correctly, alerting workshop leaders to any issues
that arose during the course of conducting workshop activities, and representing their
tables in the cross-panel moderation deliberations. A table leader orientation meeting was
convened prior to the standard setting workshop to familiarize table leaders with their
roles and responsibilities, including suggestions on how to provide leadership at the
tables during the standard setting process and how to manage the secure materials.

2.6 ONLINE STANDARD SETTING ToOOL

During the standard setting meeting panelists used AIR’s online standard setting tool to
view and interact with items, set their bookmarks, and view feedback. Each panelist was
provided with a laptop, and a secure connection to the online standard setting tool.
Following the large group orientation, panelists received training on the standard setting
tool. All AIR facilitators and room assistants were trained on the standard setting tool prior
to the meeting and able to answer any questions that arose.

The online standard setting tool automates and standardizes all workshop activities. All
steps in the standard setting workshop were assembled in the online tool and each step
was configured according to IDOE specifications. For example, while all Bookmark

5 Responsive to Standards for Education and Psychological Testing: Standard 7.5
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workshops include a review of the OIB, IDOE determined what item information was
provided to the panelists, including item metadata, item difficulty, associated performance
level in benchmark assessments, and even impact data; as well as when such information
is made available.
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3. STANDARD SETTING MATERIALS AND PROCEDURES

3.1 PERFORMANCE-LEVEL DESCRIPTORS

PLDs define the content area knowledge and skills that students at each performance
level are expected to demonstrate. In particular, Policy PLDs articulate the overall claims
about a student’s performance in each performance level. Range PLDs are key elements
in standard setting processes. Range PLDs define the content area knowledge, skills,
and processes that test takers at a particular performance level are expected to possess.
The standard setting panelists based their judgments about the location of the
performance standards on the PLDs, as well as the IAS.

Indiana’s policy group is made up of a member from the SBOE, a member from higher
education, administrators at the high school and grade 3-8 levels, special education
administrators and leaders, and the IDOE leadership. The policy group created the Policy
PLDs in May 2018. The Range PLDs were drafted by educators in a meeting held June
18-21, 2018. Policy and Range PLDs are presented in Appendix D, Range Performance-
Level Descriptors (PLDs).

Central to their training in the Bookmark method, panelists used the PLDs to develop a
representation of students who are “just barely” described by each of the PLDs. During
this training task, panelists learned that while PLDs are written to characterize typical
members of each performance level, their bookmark placements would be directed
toward characterizing and identifying the most minimally qualified members of each
performance level. Characterizing a student as “just barely” meeting the performance
standard is not an intuitive judgment, and panelists worked to identify the minimum
characteristics of student achievement for entry into each performance level. Each panel
produced a “just barely” PLD to help guide their discussions and bookmark placements.
To develop a common understanding among panelists, each panel was asked to

e Review and parse PLDs

e Discuss characteristics of students classified near thresholds of performance
standards

¢ |dentify the characteristics that distinguish students “just above” the performance
standard from those “just below”

e Determine what evidence was necessary to conclude that a student possessed
the minimum knowledge and skills needed to meet the performance standard

e Summarize knowledge and skills of students who “just barely” meet each
performance standard, or are “just barely” described by each PLD

These discussions yielded common descriptions of students “just barely” characterized
by each PLD within each room.
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3.2 ORDERED-ITEM BOOKLETS

Following review of PLDs and development of “just barely” PLDs, panelists reviewed the
OIBs. An OIB is a collection of assessment items ordered from easiest to most difficult.
Each page in the OIB corresponds to a level of achievement on the ILEARN assessments,
and panelists use the OIB to recommend the minimum level of achievement required to
enter each performance level.

Items were ordered according to their response probability (RP) level based on their Item
Response Theory (IRT) parameters. In IRT, the item characteristic curve for each item
indicates the likelihood of responding correctly for each point along the student
achievement scale. The response probability criterion refers to the location on the
achievement scale that corresponds to a given probability of success. In context of the
standard setting workshop, this criterion is used to develop a common understanding of
what constitutes mastery when evaluating whether a student can respond successfully to
an item. An RP value of 0.67 was used as the mastery criterion for all of the standard
setting workshops. Panelists were asked to consider whether, for example, a “just barely”
proficient student had a 0.67 likelihood of answering the item correctly. They were also
encouraged to ask this question in other related ways, including whether two-thirds of
“‘just barely” proficient students would answer the item correctly, or whether a “just barely”
proficient student would respond correctly to item two of three times.

Dichotomously scored (e.g., incorrect vs. correct) ILEARN ELA, Mathematics, and grade
5 Social Studies items were calibrated using the two-parameter logistic model (2PL).
Multi-point, partial credit items were calibrated using the generalized partial credit model
(GPC) with ordering of score point pages in the OIB based on step-level difficulties.
Science stand-alone items were calibrated using the Rasch model and performance tasks
were calibrated using the Rasch Testlet Model.

The OIBs were augmented with items to minimize any gaps in the test information in
critical regions. Increasing the number of items across the range of item difficulties
provides panelists with greater context to identify important shifts in the knowledge and
skill requirements of assessment items. Often panelists become focused on the cognitive
demands of a single item when deliberating on the location of a performance standard.
This propensity is exacerbated when there are relatively few items in a given location,
which can cause judgment about one item to take on too much importance. Even when
there are sufficient items to establish reliable performance standards for a central
proficient performance standard, there are typically fewer items available in locations
associated with performance standards categorizing achievement Below and Above
Proficient; thus, movement of the bookmark by even a page or two may result in very
large increases or decreases in the percentage of students meeting the standard.
Augmenting the OIB moderates the impact associated with each OIB page, especially for
performance standards in the tails of the ability distribution (Cizek & Bunch, 2006).
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3.2.1 Composition of OIBs

Within each ELA and Mathematics assessment, online test takers were administered a
unique test form meeting the test blueprint and determined by the CAT algorithm. A fixed-
form operational test form was also administered both online and on paper, for
accommodated populations. Within each Science and Social Studies assessment, all
online test takers were administered a test form with a common set of items used for
operational scoring, as well as a set of embedded items used for linking or field testing.
The operational test form was also administered on paper with item substitutions for a
few technology-enhanced items that could not be represented on paper. For all subjects,
the operational items administered online served as the basis for the OIBs.

For ELA and Mathematics OIBs, the set of operational items administered to a student at
the mean of the student population was pulled and this served as the baseline OIB. To
minimize gaps in test information, the ELA and Mathematics OIBs were augmented by
additional operational items not on the baseline OIB. Each ELA OIB was augmented with
10-15 operational items and each Mathematics OIB was augmented with 12-18
operational items.

For Science and Social Studies, the online fixed form was used as the baseline OIB. To
minimize gaps in test information, the Science and Social Studies OIBs were augmented
by additional operational not on the online fixed form (e.g., items operational only on paper
forms) and field-test items. Each Science OIB was initially constructed with 47-55
operational items and was augmented with an additional 4-19 field-test items, and the
Social Studies grade 5 OIB was augmented with 17 field-test items.

All items selected for inclusion in the OIB were reviewed for statistical integrity. It is
important to note that each OIB was initially constructed with respect to the assessment
blueprint, which specifies the composition of each assessment with respect to the range
of content assessed by each operational form. The augmented OIBs were as proportional
to the operational test blueprints as possible; the blueprints are presented in Appendix E®
Test Blueprints. In some instances, it was necessary to over-emphasize one or more
standards in order to appropriately minimize gaps in the OIB.

The OIBs were presented online, allowing panelists to view items in the same context as
student test takers. The composition of the OIBs by assessment and grade are

6 Responsive to Standards for Education and Psychological Testing: Standards 7.1 and 12.4
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summarized in Table 3 below. A technical summary of the OIBs are presented in
Appendix F, Ordered Item Booklets, including for each page in the OIB, the item score
point associated with the presented item, the difficulty represented by the page, and the
standard error of the difficulty. In addition, the appendix indicates the overall percent of
students who would score at or above the standard associated with each OIB page, and
the location of external benchmarks within the booklet.

Table 3: The Composition of the Ordered-ltem Booklets

Srade Number of Items in OIB Pages in.OIB

Operational Field Test Total (Total Points)
ELA 3 42 - 42 53
ELA 4 46 -- 46 54
ELA S5 43 -- 43 53
ELA 6 43 -- 43 55
ELA 7 48 -- 48 60
ELA 8 46 -- 46 55
Mathematics 3 59 - 59 63
Mathematics 4 59 - 59 62
Mathematics 5 54 - 54 60
Mathematics 6 59 - 59 63
Mathematics 7 57 - 57 60
Mathematics 8 58 - 58 66
Science 4 29 17 46 53
Science 6 41 4 45 57
Biology 34 19 53 62
Social Studies 5 39 17 56 60

3.2.2 Review of OIBs

For each item in the OIB, panelists were instructed to ask what a student must know and
be able to do to answer each question and what makes each item in the OIB more difficult
than the preceding item. This review of the OIB allowed panelists to gain new
perspectives on the knowledge and skill requirements of items and to share information
regarding their thoughts on the location of the threshold region. During this discussion,
the workshop leader circulated through the room to monitor progress, assisted panelists
who might have had trouble with the task, and answered any questions.

On each page in the OIB, panelists viewed the content of the item, the associated
passage, content alignment, and the scoring key or rubric. In addition, for each page that
presented a writing item, ELA panelists were provided a sample student essay response
that scored at the particular score point.
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3.3 ILEARN BOOKMARK PLACEMENT

Prior to making their Round 1 bookmark placements, panelists were provided training in
the identification of performance standards in the OIBs. As part of this training, panelists
learned to identify a location in the OIB that best delineates two performance levels (i.e.,
between pages on which students must demonstrate mastery to meet the minimum
requirements for inclusion in the Approaching Proficiency level from those items on which
demonstration of mastery is not necessary).

Using their “just barely” PLDs as a guide, the panelists were then instructed to set a
bookmark on the item that best delineated each of the performance levels. Panelists were
reminded how to set bookmarks, and prior to making initial placements, facilitators led a
group activity that reviewed the key concepts of the bookmark procedure, allowing
facilitators to provide additional training if necessary. Prior to placing recommended
performance standards in each round, panelists were asked to complete a readiness form
to indicate their preparedness to recommend performance standards. This form asked
panelists to assert their understanding of the tools used to recommend performance
standards in each round. If a panelist indicated that they do not feel prepared to
recommend performance standards, the workshop leader provided additional training and
opportunities for discussion. All panelists had to indicate that they felt prepared to move
forward before they recommended a cut. All ILEARN standard setting panelists indicated
they understood the task at hand and felt ready to recommend performance standards.
Samples of readiness forms used for completing the bookmark task are presented in
Appendix G, Readiness Forms.

Bookmark placement was conducted in three rounds, allowing panelists to make
independent judgments while still benefiting from discussion with their fellow panelists.
Panelists were instructed to identify their recommended cut scores for At Proficiency,
Approaching Proficiency, and Above Proficiency in each round. The placement of the
bookmark is illustrated in Figure 1. Each panelist used their “just barely” PLDs to identify
which item represented the lower bound of each performance level. In the example, a
panelist concluded that students who were “just barely” at the At Proficiency level would
demonstrate mastery on the item on the page indicated by the arrow, while students
below the At Proficiency level would not. Therefore, the panelist decided that the At
Proficiency performance level would begin on the page indicated by an arrow. The
panelist believed that students below the At Proficiency performance level would not be
able to demonstrate mastery of items beyond the indicated page in the OIB.
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Figure 1: Example of Bookmark Placement
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3.4 PANELIST FEEDBACK

Prior to Round 2, panelists were provided feedback about the bookmark placements
made by fellow panelists. After making their Round 1 bookmark placements, panelists
reconvened and began with a discussion of panelist feedback about the bookmark
locations recommended by each panelist, beginning with table-level feedback and
discussion, and progressing to room-level discussion. Each table spent time reviewing
and discussing cut-score placements, focusing on the lowest and highest recommended
performance standards both at the table and across the panel. Panelists were asked to
review the items between the lowest and highest performance standards at their table,
discussing the standards and the “just barely” PLDs. Discussion was then expanded to
the room level, with each table reviewing the basis for their own recommendations for the
group at large.

3.5 BENCHMARK INFORMATION

Following discussion of panelist feedback, panelists were presented with benchmark
data, performance standards comparable to other important assessment systems,
including national and international benchmarks such as NAEP and Smarter. To facilitate
comparisons of Indiana performance standards with other national and international
benchmarks, panelists were provided with the locations of performance standards from
these other assessment systems in their OIBs before beginning Round 2. In particular,
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performance standard locations for the following assessments were provided as part of
panelists’ OIB review:

e Smarter ELA and Mathematics performance standards in grades 3-8; Social
Studies grade 5 used the performance standard cut from ELA grade 5

e NAEP performance standards in ELA and Mathematics in grades 3-8 and Science
in grades 4, 6, and Biology

3.6 IMPACT DATA

Prior to Round 3, panelists were again provided feedback about the bookmark
placements made by fellow panelists. After making their Round 2 bookmark placements,
panelists reconvened and began with a discussion of panelist feedback about the
bookmark locations recommended by each panelist, beginning with table-level feedback
and discussion, then progressing to room-level discussion.

Following discussion of panelist feedback, panelists were presented with impact data,
which detailed the percentage of students expected to score at or above the
recommended Round 2 performance standards. Panelists discussed any implications of
the impact data, both at their tables and across the panel more generally, focusing on
whether the impact was in line with their expectations. Following the presentation of
impact data, panelists were provided, for each item in the OIB, the percentage of students
expected to achieve the ability level indexed by that page.

After completing their discussions, panelists again worked through the OIB, placing their
Round 3 bookmarks for all three performance levels, beginning with At Proficiency and
followed by Approaching Proficiency and Above Proficiency.

3.6.1 Estimating Student Performance Data

While the ILEARN OIBs were constructed based on calibration of the online testing
population, the percentage of students within the state who meet or exceed each potential
performance standard (i.e., each page in the OIB) was estimated based on all students
participating in the first operational administration of the assessment, including students
who tested online and students who tested on paper. For Biology, only first time testers
from the spring administration were included.

Prior to Round 3 of the Bookmark procedure, the percentage of students meeting the
standards, based on the Round 2 median cut score, was presented to panelists.

3.7 VERTICAL ARTICULATION

Performance standards should ideally be well-articulated across grades. Unless there are
systemic differences in the quality of instruction across grades, the expectation is that
students who meet the standards and are prepared for instruction in the subsequent
grade will likely continue to meet standards as they progress through their school years,
and therefore we would not expect to see large changes in the proficiency rates from
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grade to grade. While this vertical articulation is incorporated into the development of the
IAS, as well as the test specifications for each of the ILEARN assessments, maintaining
and reinforcing the cross-grade articulation in the setting of meaningful performance
standards is important, especially for ELA and Mathematics, where students are
assessed annually. Lack of articulation in these subjects can result in confusion, such as
when there are unreasonably large shifts in student performance-level classifications from
grade to grade.

Articulation was considered from two perspectives: (1) the percentage of students
meeting standards across grades and courses, and (2) the location of the performance
standards on the vertically-linked ILEARN scale, which allowed panelists to evaluate their
recommended performance standards with respect to expected student growth from
grade to grade.

To help foster consistency in the identification of performance standards across grades,
after performance standards were recommended for the initial grade level in each grade
band, ELA and Mathematics table leaders convened to participate in a vertical moderation
session. Table leaders were shown the percentage of students scoring at or above each
of the performance standards, and the percentage of students classified at each
performance level across tests. Where the percentage of students expected to meet
standards varied greatly between grade- or course-based assessments, table leaders
were asked to consider modifications to the recommended standards that would achieve
a more articulated system. In these instances, table leaders reviewed the OIBs and
considered whether their content supported the adjustment. Thus, while table leaders
worked to articulate standards across grades, they also ensured that any changes
resulting from the moderation meeting would be consistent with the knowledge and skills
described in the PLDs.

With anchor grade performance standards in hand, the AIR evaluated both the impact
data from each grade-level assessment, as well as student ability estimates from the
vertically-linked ILEARN scale, to interpolate the likely location of each performance
standard for each of the remaining grade-level assessments.

To recommend performance standards in these adjacent grade assessments, the
standard bookmark procedures were modified so that panelists were instructed to
determine whether the “just barely” PLDs supported the placement of a specific bookmark
on the interpolated page. If the PLDs did not support the placement of the bookmark on
the interpolated page, then panelists were asked whether they could identify a bookmark
placement near the interpolated page that would be supported by the PLDs. Panelists
were instructed that their bookmark placements must be guided by content
considerations, which may recommend the bookmark be placed on the interpolated page
in the OIB or a different location. Otherwise, bookmark placements proceeded as with the
anchor grade rounds. Following Round 1 bookmark placements, panelists received
feedback about the bookmark placements of panelists at their table and for the room as
a whole, and were presented with benchmark data. Following Round 2 bookmark
placements, panelists again received feedback about the bookmark placements of
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panelists at their table and for the room as a whole, and were then presented with impact
data.

A final moderation session was conducted following the completion of workshop activities
for the interpolated grades. This final moderation activity ensured that table leaders had
an opportunity to review the entire system of recommended standards and to make any
desired adjustments prior to completion of the workshop. As with the initial moderation
session, in those instances where table leaders chose to adjust a performance standard
during the final moderation session, they reviewed their OIBs to ensure that the
adjustments had a basis in test content.

The advantage of this approach is that it results in a system of performance standards
that are more consistent across grade levels. At the most basic level, it ensures that there
are no wide fluctuations in the proportion of students meeting each performance standard
across grades. Cross-grade articulation informed by the vertical scale also ensures that
there are no reversals in recommended performance standards across grades.

3.8 WORKSHOP EVALUATION

Throughout the process, panelists were encouraged to provide feedback concerning the
standard setting workshop procedures and outcomes via group discussions, practice
activities, and completion of readiness forms prior to placing their bookmarks.

At the end of each day, panelists were asked to complete a workshop evaluation form
designed to elicit feedback on all aspects of the workshop, including clarity of training and
tasks, appropriateness of the time spent on activities, and satisfaction with the outcome
of the workshop. This feedback can be found in Appendix K, Summary of Panelist
Evaluations.
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4. RECOMMENDED PERFORMANCE STANDARDS AND IMPACT DATA

For the ILEARN in ELA, Mathematics, Science, and Social Studies, Appendix H,
Recommended Cut Scores by Round, presents the minimum, maximum, and median
bookmark placement for each round of bookmark placements, as well as any bookmarks
placed during Moderation sessions, and the resulting final recommendations following the
standard setting workshops. As panelists discussed the reasons for their bookmark
placements in the context of feedback from other panelists and impact data, variability
across tables often decreased across rounds. The figures in Appendix |, Workshop
Agendas, illustrate variability in median table bookmark placements for the three
performance standards over the three rounds. These figures illustrate how variability in
bookmark decisions changed from the first round to the second round, and from the
second round to the third round. In general, there was considerable consistency in the
placement of performance standards across rounds.

For each assessment, the final recommended performance standard is the outcome from
the final moderation, or in the absence of moderation, the median bookmark page
following Round 3.

The final recommended performance standards for each assessment, grade, and
performance standard are presented in Table 4, along with the projected impact each
performance standard would have on Indiana public school students tested in 2019. The
final recommended OIB page numbers are the median bookmarks of each panel following
Round 3 bookmark placement, and subsequent moderation.

Table 4: Final Recommended Performance Standards

Estimated
Percentage of
Grade Performance Level OIB Page RP67 Stw:géig\t or
Performance
Standard
Approaching Proficiency 9 -1.12 69%
ELA 3 At Proficiency 25 -0.54 46%
Above Proficiency 43 0.20 18%
Approaching Proficiency 8 -0.75 69%
ELA 4 At Proficiency 24 -0.10 45%
Above Proficiency 45 0.63 19%
Approaching Proficiency 9 -0.37 71%
ELAS At Proficiency 26 0.32 47%
Above Proficiency 44 1.26 15%
Approaching Proficiency 7 -0.11 73%
ELA 6 At Proficiency 21 0.59 47%
Above Proficiency 41 1.38 17%
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Estimated

Percentage of

Grade Performance Level OIB Page RP67 StUd:Q;i:‘t or

Performance

Standard

Approaching Proficiency 5 0.09 75%
ELA7 At Proficiency 24 0.90 49%
Above Proficiency 43 1.72 20%
Approaching Proficiency 6 0.15 79%
ELA 8 At Proficiency 21 1.03 50%
Above Proficiency 44 1.85 21%
Approaching Proficiency 7 -1.57 76%
Mathematics 3 | At Proficiency 17 -0.99 58%
Above Proficiency 47 -0.16 25%
Approaching Proficiency 9 -0.95 74%
Mathematics 4 | At Proficiency 22 -0.35 53%
Above Proficiency 49 0.54 21%
Approaching Proficiency 7 -0.62 72%
Mathematics 5 | At Proficiency 23 0.14 47%
Above Proficiency 47 0.88 22%
Approaching Proficiency 8 -0.16 70%
Mathematics 6 | At Proficiency 23 0.59 46%
Above Proficiency a7 1.39 20%
Approaching Proficiency 10 -0.10 68%
Mathematics 7 | At Proficiency 28 0.83 41%
Above Proficiency 43 1.67 18%
Approaching Proficiency 12 0.13 65%
Mathematics 8 | At Proficiency 29 1.20 37%
Above Proficiency 48 2.01 18%
Approaching Proficiency 12 -0.36 65%
Science 4 At Proficiency 24 0.12 46%
Above Proficiency 40 0.69 24%
Approaching Proficiency 12 -0.68 73%
Science 6 At Proficiency 26 0.08 47%
Above Proficiency 46 0.89 19%
Approaching Proficiency 12 -0.43 63%
Biology At Proficiency 28 0.18 39%
Above Proficiency 47 0.93 17%
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Estimated
Percentage of
Grade Performance Level OIB Page RP67 Students At or
Above
Performance
Standard
Approaching Proficiency 8 -0.46 63%
Social Studies 5 |At Proficiency 18 0.04 45%
Above Proficiency 42 0.87 21%

Table 5 shows the estimated percentage of student classified at each performance level
based on final panelist-recommended standards for the overall student population across
grade levels and courses. The results of Table 5 are represented graphically in Figure 2
through Figure 5. Appendix J, Recommended Cut Scores by Round, presents the
estimated percentage of students classified at each performance level disaggregated by
gender and ethnicity.

Table 5: Percentage of Students at Each Performance Level Based on Final
Recommended Performance Standards

Grade Below Proficiency A,fr%:c?::gzicr;,g At Proficiency Above Proficiency
ELA 3 31 23 28 18
ELA 4 31 24 26 19
ELAS 29 24 31 15
ELA 6 27 26 29 17
ELA 7 25 26 29 20
ELA 8 21 29 29 21
Mathematics 3 24 19 32 25
Mathematics 4 26 21 33 21
Mathematics 5 28 25 25 22
Mathematics 6 30 24 26 20
Mathematics 7 32 27 23 18
Mathematics 8 35 28 19 18
Science 4 35 19 22 24
Science 6 27 25 28 19
Biology 37 24 22 17
Social Studies 5 37 18 24 21
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Figure 2: Percentage of Students at Each Performance Level Based on Final
Recommended Performance Standards — ELA

ELA3 ELA4 ELAS ELA 6 ELA7 ELA 8

m Below Proficiency ® Approaching Proficiency ® At Proficiency ® Above Proficiency

Figure 3: Percentage of Students at Each Performance Level Based on Final
Recommended Performance Standards — Mathematics

Math 3 Math 4 Math 5 Math 6 Math 7 Math 8

W Below Proficiency ®m Approaching Proficiency ® At Proficiency ® Above Proficiency
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Figure 4: Percentage of Students at Each Performance Level Based on Final
Recommended Performance Standards — Science

Science 4 Science 6 Science Bio

m Below Proficiency ® Approaching Proficiency ® At Proficiency ® Above Proficiency

Figure 5: Percentage of Students at Each Performance Level Based on Final
Recommended Performance Standards — Social Studies

Social Studies 5

W Below Proficiency ®m Approaching Proficiency ® At Proficiency ® Above Proficiency
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The IDOE reported ELA and Mathematics student performance on the vertically linked
scale established by Smarter. The IRT vertical scale was formed by linking across grades
using common items in adjacent grades. Grade 6 was used as the baseline, and each
grade was successively linked onto the scale. More details about the vertical scaling
methods can be found in Chapter 9 of the 2013-2014 Technical Report (Smarter
Balanced, 2016). Each Science and Social Studies assessment was reported on a
separate within-test scale. The scale score is the linear transformation of the IRT ability
estimate, 6:

SS=ax0 +b

Table 6 lists the scaling constants a and b for all grades and subjects.
Table 6: Scaling Constants

Subject Grade Slope (@) Intercept (b)
ELA 3-8 75 5500
Mathematics 3-8 75 6500
Science 4, 6, Biology 50 7500
Social Studies 5, U.S. Government 50 8500

Applying the ILEARN scale score transformations to the performance standards
recommended by the workshop panels results in the system of scale score ranges for
each of the ILEARN performance-level classifications identified in Table 7.

Table 7: ILEARN Scale Score Ranges Based on Final Performance Standards

Grade Below Proficiency A;%;?C?ZEL@Q At Proficiency Above Proficiency
ELA 3 5060-5415 5416-5459 5460-5514 5515-5760
ELA4 5090-5443 5444-5492 5493-5546 5547-5810
ELAS 5110-5471 5472-5523 5524-5594 5595-5850
ELA 6 5130-5491 5492-5543 5544-5603 5604-5870
ELA7 5130-5506 5507-5567 5568-5628 5629-5890
ELA 8 5150-5510 5511-5576 5577-5637 5638-5920
Mathematics 3 6080-6381 6382-6424 6425-6487 6488-6730
Mathematics 4 6100-6428 6429-6473 6474-6540 6541-6800
Mathematics 5 6110-6452 6453-6509 6510-6565 6566—6850
Mathematics 6 6110-6487 6488-6544 6545-6604 6605-6870
Mathematics 7 6120-6492 6493-6561 6562-6624 6625-6920
Mathematics 8 6120-6508 6509-6589 6590-6650 6651-6950
Science 4 7350-7481 7482-7505 7506-7534 7535-7650
Science 6 7350-7465 7466-7503 7504-7544 75457650
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Grade Below Proficiency Apprpe_tchlng At Proficiency Above Proficiency
Proficiency
Biology 7350-7477 7478-7508 7509-7546 7547-7650
Social Studies 5 8350-8476 8477-8501 8502-8542 8543-8650
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5. EVALUATION OF THE STANDARD SETTING WORKSHOP

5.1 PANELIST EVALUATION OF STANDARD SETTING WORKSHOP

Following the completion of standard setting tasks, panelists were asked to evaluate
different aspects of the workshop and the resulting recommendations. At the end of the
workshop, all but two panelists indicated that training on the main components and tools
of the bookmark procedure was adequate, and that they understood how to use each
component.

Generally, panelists indicated that the amount of time allotted for different activities within
the standard setting workshop was “about right.” Overall, panelists expressed general
satisfaction with the workshop and offered suggestions for improving the experience in
future meetings.

Across all panels, most participants indicated they agreed that students classified at each
performance level are fairly placed into each of the performance-level classifications
based on the knowledge and skills described in the Indiana Academic Standards (IAS),
as summarized in Table 8. Appendix K, Summary of Panelist Evaluations, shows
panelists’ responses to the evaluation forms.

Table 8: Summary of Panelist Evaluation of Recommended Performance Standards

Strongly
Agree

Strongly

Disagree Disagree Agree

Workshop Evaluation Question

| am confident that students classified as At
Proficiency are proficient in knowledge and skills 0 2 43 59
described in the Indiana Academic Standards.

| am confident that students classified as
Approaching Proficiency are fairly classified in 0 5 a1 58
knowledge and skills described in the Indiana
Academic Standards.

| am confident that students classified as Above
Proficiency exceed proficiency in knowledge and 0 1 a1 62
skills described in the Indiana Academic
Standards.

5.2 INDEPENDENT OBSERVER REVIEW OF STANDARD SETTING WORKSHOP

IDOE invited members of the SBOE TAC to attend and observe the standard setting
workshop. One observer attended and submitted a report to the SBOE describing their
experience at the workshop; the report was produced independently without input or
review from IDOE.
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6. ADOPTION OF FINAL PERFORMANCE STANDARDS

On July 25, the SBOE adopted the panelist-recommended performance standards.
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Background

The U.S. Government assessment is an optional end-of-course assessment (ECA) pursuant
to Indiana Code 20-32-5. Although the assessment was administered for the first time in spring
2019, educators were advised that the assessment could be used as a final exam for the
spring 2019 semester and that a proficiency indicator would be available in the Online
Reporting System (ORS) beginning on May 6, 2019. Thus, while standard setting workshops
for most ILEARN assessments were scheduled for July, after item calibration and equating
and ability estimation activities were finished, standard setting for the U.S. Government
assessment had to be completed without reference to information about item difficulty, student
ability, or impact data.

The purpose of this document is to provide a technical summary of the process used to
recommend a proficient performance standard for the ILEARN U.S. Government ECA using
the Angoff method of standard setting (Angoff, 1971). Because the standard setting workshop
was to be conducted prior to the administration of any assessment items, a standard setting
method that did not rely on item difficulty or student ability was required. The Angoff method
provided an assessment-centered, research-based procedure that could be implemented
without item statistics. Following this approach, panelists first developed range performance
level descriptors (PLDs), followed by “Just Barely,” or “Threshold,” PLDs. Panelists then
worked through the assessment items to identify the knowledge and skills necessary for
students to successfully respond to each item. Panelists used their understanding of just
barely proficient students and the knowledge and skill requirements of the assessment items
to assign the probability that a just barely proficient student would respond correctly to each
assessment item. Panelists made the probability judgment in two rounds and had the
opportunity to review their Round 1 judgments with their fellow panelists. AIR used its online
standard setting tool to employ the Angoff method.
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Overview of Standard Setting Activities

The IDOE implemented a standard setting workshop to recommend a proficient performance
standard to demarcate student performance as At Proficiency or Below Proficiency with
respect to the Indiana Academic Standards (IAS) in U.S. Government. The standard setting
workshop was conducted February 11 and 12, 2019. Educators from around Indiana identified
and recommended an assessment score on the Spring 2019 U.S. Government ECA to IDOE
associated with a proficient level of performance.

Standard setting refers to methods of identifying performance standards that indicate whether
a student has performed to an established level of achievement. Standard setting involves
expert judgment that is typically informed by student performance data. A vast amount of
literature describes a wide range of standard setting techniques. Some of these techniques
are normative and identify performance standards that yield a desired percentage of test
takers placed in two or more categories. Other techniques focus on what students know and
are able to do.

Based on conversations between IDOE and AIR, and input from the Indiana State Board of
Education Technical Advisory Committee (SBOE TAC), the Angoff method of standard setting
was chosen to avoid relying on item response theory (IRT) parameters or impact data.

Staff from AIR used the Angoff method to set achievement standards. The performance
standards recommended from the process were:

e Content referenced, because they were based on a rigorous application of the IAS

e Reasonable, because they were based on the expert, informed judgments of the
standard setting panels; and

e Credible, because a diverse group of panelists followed a rigorous and well-supported
standard setting procedure.

Agenda

AIR designed a schedule that accounted for the range and just barely PLD creation and the
assignment of probabilities which allowed work to be completed in two days. The agenda can
be found in Appendix A.

Orientation and Training

Training is an essential element of a standard setting workshop. The first day of the workshop
began with orienting panelists on the workshop activities. Major workshop activities included
development of range PLDs and, threshold or just barely PLDs, review of assessment items,
and the assignment of the probability that a just barely proficient student would respond
correctly to each assessment item. Panelists received training before each workshop activity.
For both the range and just barely PLDs, panelists reviewed sample PLDs to gain
understanding of the language and rigor typically used in each type of PLD. Panelists then
worked as a group, led by the AIR facilitator, to develop initial PLDs to ensure that all panelists
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understood how to construct the PLDs. As part of the training for the assignment of probability
estimates that just barely proficient students would respond correctly to assessment items,
panelists worked through sample items as a group and then engaged in a practice round and
reviewed their probability judgments as a group. Panelists were administered a survey to
ensure that they understood the main concepts of the Angoff method. Before each judgment
round, panelists completed a readiness form indicating that they felt prepared to make the
probability judgments.

IDOE reviewed and approved all training materials used in the standard setting meeting. The
training PowerPoint presentation slides can be found in Appendix |.

Performance Level Descriptors

PLDs for the U.S. Government ECA were not included as part of the Spring 2018 PLD
workshop. Thus, U.S. Government standard setting workshop panelists began with a review
of the policy PLDs adopted in Spring 2018 and then worked to construct range PLDs for the
U.S. Government academic content standards. U.S. Government has only one performance
standard, which will be used to classify students as At Proficiency or Below Proficiency with
respect to the standards.

Policy PLDs

Policy PLDs articulate the overall claims about a student’s performance in each performance
level. Prior to the U.S. Government standard setting meeting, AIR and IDOE used the policy
PLDs created in May 2018 to draft the policy PLDs for U.S. Government for educator review.
During the meeting, the facilitator first walked panelists through the policy PLDs for grade 5
Social Studies, outlining the key descriptors at each performance level. The training was
meant to help panelists internalize the sense of rigor conveyed by the descriptors at each
performance level (proficient and not proficient).

Following this discussion, panelists reviewed the U.S. Government policy PLDs. The facilitator
engaged the panelists in a room-level discussion and discussed the expectations of the policy
PLDs and how they should inform the range PLDs. The goal of the discussion was for the
panelists to develop a shared sense of the kind of student described by each proficiency level.

Range PLDs

Range PLDs define the content area knowledge, skills, and processes that test takers at a
particular performance level are expected to possess. They describe the prototypical
members of the given performance level. For the U.S. Government assessment, only a
proficient PLD was required to differentiate students who were proficient with respect to the
IAS from those who were not.

The facilitator described the process for creating range PLDs and shared the tools used for
creating them, including the IAS and example range PLDs.
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Per discussions between IDOE and AIR, 15 range PLDs (27% of the 56 total standards) were
drafted prior to the meeting by AIR content specialists. IDOE reviewed these draft range PLDs
before they were shared with panelists during the meeting. From the two larger reporting
categories (i.e., Functions of Government, Institutions and Processes of Government), six
standards were selected. From the smaller reporting category (i.e., Historical Foundations of
American Government), three standards were selected. These draft range PLDs were used
for training and discussion purposes. Panelists worked as a group to discuss and refine the
draft range PLDs. The remaining standards were distributed among the three tables, and
panelists at those tables crafted the range PLDs for their assigned standards. The facilitators
spent approximately 30 minutes training panelists to construct range PLDs, and then panelists
had two and a half hours to write the assigned range PLDs.

“Just Barely” PLDs

Just barely PLDs (also called threshold PLDs) define what students who just barely qualify for
entry into a performance level know and are able to do. As a result, these descriptors
represent the beginning level of the associated performance level. The just barely descriptors
are represented in Figure 1. The red arrow in Figure 1 indicates that the focus on the lowest
point of the range PLDs. Just barely descriptors help narrow the focus of panelists to the most
basic and essential knowledge and skills required to differentiate students who fall at the
border between two performance levels. The just barely proficient descriptors were developed
by the panelists as part of the standard setting activity. AIR developed, with IDOE review, a
just barely template and three illustrative examples prior to the meeting. The panelists used
the template to develop their own just barely PLDs.

Panelists wrote just barely PLDs only for the 42 standards represented by items on the spring
2019 operational assessment form. Three standards were used for training, and the remaining
standards were divided across the three tables.
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Figure 1: Just Barely Descriptors
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Reviewing the Assessment Form

Central to the Angoff method is the base year assessment form. The assessment form
contained the operational assessment items on which panelists were setting standards.
Because the operational assessment form was composed entirely of items for which no item
statistics were yet available, seven embedded field-test items measuring standards that are
required in order to meet the blueprint were added to the operational assessment items, in
case some operational assessment items were rejected in the item data review process. The
assessment form was presented to panelists electronically. Panelists could interact with items
the same way students would during testing. In their review of assessment items, panelists
were instructed to think about what students need to know and are able to do to respond
successfully to each item.

Training in Assigning the Probability of Correct Responding
Prior to assigning the likelihood of students responding to items correctly, panelists received
training in the Angoff method and use of the online standard setting tool to enter their values.

The workshop facilitator trained panelists to assign probability estimates to assessment items
using a set of practice U.S. Government assessment items. The facilitator worked through
each practice assessment item with the panel. The facilitator and panelists discussed the

U.S. Government Standard Setting 8 Indiana Department of Education



ILEARN 2018-2019 Technical Report: Volume 7

knowledge and skill requirements of the practice item, and panelists shared their judgments
about how likely a just barely proficient student would be to respond correctly to the item and
their rationale for these judgments.

Discussions focused on the performance of students just barely meeting the proficient
standard to ensure that panelists were basing their judgments on this special group of
students. The facilitator then showed panelists how to assign the likelihood that a just barely
proficient student would answer the item correctly in the standard setting tool.

The key to training was moderating educator judgment. People pervasively demonstrate
unrealistic optimism when judging the probability of a positive outcome (Sharot, Korn, & Dolan,
2011). Because of this cognitive bias, panelists are prone to overestimate the probability that
students will respond correctly to assessment items. AIR and IDOE worked to convey to
panelists that when the difficulty of an assessment item matches the ability of just barely
proficient students, those students would have a 0.5 probability of responding correctly. In
addition, panelists were instructed that because most of the assessment items were
constructed to measure proficiency of the IAS, most assessment items would be distributed
near the proficient level performance standard.

In the online standard setting tool, the probabilities of correct response from which panelists
could select ranged from 0.25 to 0.75 in increments of 0.05. AIR reviewed a large bank of
U.S. Government assessment items, which showed a 0.47 mean probability of a correct
response with a standard deviation of 0.20, indicating that most items would fall in the 0.25 to
0.75 range. A 0.25 probability of a correct response indicates a chance rate of responding,
and most items should have a higher probability. Conversely, 0.75 is a high probability of a
correct response, and few items written to grade level should have a probability this high.

After completing the training, panelists took a short survey (see Appendix B) regarding what
it means to be just barely proficient and the relationship between the knowledge and skills
needed to respond correctly to an item and the likelihood that a just barely proficient student
would respond correctly.

After all panelists finished the survey, the facilitator led a discussion about the questions and
answers. AIR staff collected the surveys and confirmed that panelists completed the survey
and that they had indicated the correct answers.

Practice in Assigning the Likelihood

Practice Round

Panelists then logged in to the standard setting tool to practice performing the Angoff judgment
task using a six-item practice assessment form. Panelists worked to evaluate the knowledge
and skill requirements of the practice items with respect to their just barely PLDs to assign a
probability that just barely proficient students would respond correctly to each item and to
practice assigning the probability in the standard setting tool. The six items covered a range
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of standards and included both multiple-choice and multi-select item types represented in the
U.S. Government assessment. The six items were used for discussion purposes after the
panelists completed the practice task. Similar to the training described previously, discussions
focused on the performance of students just barely meeting the proficient standard.

Once all panelists completed the practice task, they were given feedback. The feedback
included item position, item ID, median panelist likelihood value, minimum panelist likelihood
value, maximum panelist likelihood value, the 25th percentile of panelist likelihood values, the
75th percentile of panelist likelihood value, and the interquartile range (IQR) of panelist
likelihood values. The facilitator led a discussion, focusing on items in which panelist likelihood
values varied the most. Example feedback is given in Appendix E.

Round 1
Panelists then signed the Round 1 Readiness Form (Appendix C) indicating that they
understood the task at hand and were ready to make their recommendations.

Panelists were instructed to keep in mind the characteristics of students who just barely
qualified for the proficient performance level and made independent judgments about the
probability that a just barely proficient student would answer each item in the assessment form
correctly. The recommendations were recorded in the online standard setting tool.

Panelists received and discussed feedback from their Round 1 ratings for tables and the entire
room. The feedback was in the form of statistics that described the central tendency and
variability of the panelists’ ratings. The facilitator worked with the room as a whole to discuss
items with the greatest variation among panelists. Panelists then completed review of items
within their tables. An example of feedback from Round 1 is given in Appendix E.

Round 2

Panelists were instructed to keep in mind feedback from Round 1 and what the characteristics
are of a student who just barely qualifies for the proficient performance level. After signing the
Round 2 Readiness Form (Appendix C), each participant made an independent Round 2
judgment about the probability that a just barely proficient student would respond correctly to
each item in the assessment form.

Workshop Evaluation

At the completion of the workshop, panelists completed an evaluation form. The summary of
results can be found in Appendix F. The evaluation form was designed to elicit feedback on
all aspects of the workshop, including clarity of training and tasks, appropriateness of the time
spent on activities, and satisfaction with the workshop’s outcome.
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Meeting Logistics

Educator Panel

The Educator Panel consisted of 12 panelists recruited by IDOE from across the state. IDOE
focused on schools that were participating in the U.S. Government ECA, but some panelists
were drawn from schools that were not participating. The recruiting plan for obtaining panelists
for the standard setting meetings was intended to result in a representative group of panelists
who would render informed recommendations to the state on the placement of the
performance standards. Diverse groups of panelists bring a wide range of perspectives and
experience to the standard setting effort, ensuring that the recommendations are thoughtful
and representative of broad education constituencies.

The members of the Educator Panel were asked to fill out an Educator Panel Demographic
Information sheet. The results from the demographic sheet are summarized in Appendix D
and include breakdowns by gender, race/ethnicity, years of experience, and summary of
current role (e.g., teacher, administrator).

Meeting Staff

The panelist room included AIR facilitators, content support, and IDOE staff. The facilitators
conducted training and practice, led discussions for two rounds of standard setting, decided
when to begin and end each meeting phase, fielded panelist questions, and ensured that
timely recommendations were provided. AIR staff greeted panelists when they arrived,
registered them, provided assigned materials, and ensured the security of assessment
materials at all times.

Table 1: IDOE and AIR Educator Panel Attendees

Attendee Affiliation Role
1 | Dr. Charity Flores IDOE Introductory Remarks
2 | Dr. Kristine David IDOE Introductory Remarks
3 | Tim Martin IDOE Social Studies Observer
4 | Mary Williams IDOE Observer
5 | Kelly Connelly IDOE Observer
6 | Justin Mocas IDOE Observer
7 | Tracie Morris AIR Program Management
8 [ Susan Sherwood AIR Program Management
9 | Stephan Ahadi AIR Psychometrics
10 | Elizabeth Ayers-Wright AIR Psychometrics
11 [ Kevin Clayton AIR Psychometric Support
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Attendee Affiliation Role
12 | Kevin Dwyer AIR Facilitator
13 [ Mike Flynn AIR Facilitator
14 | Scott Koenig AIR Content Support
15 | Drew Azar AIR Technical Support

Meeting Materials
The following materials were required for the standard setting meeting:
e One LCD projector and screen for the Educator Panel meeting room
e One hard-wired laptop computer per panelist
e Pens, pencils, notepads
e Travel and other expense reimbursement forms for panelists to complete
e Non-disclosure agreements
e Training materials

Security Considerations
The fundamental purpose of the security plan was to ensure that item and data security was
not compromised.

Panelists reviewed assessment items and assigned probability judgments within AIR’s online
standard setting tool. The tool can be accessed only through a secure website. Panelists were
assigned usernames and passwords to access the site. At the end of each day, the site was
locked so that panelists could not access the material outside of the meeting room. In addition,
after the workshop, panelist passwords were reset so that panelists could no longer access
the secure site. Ten days after the meeting, items and item content expired, automatically
removing all workshop material from the secure website. AIR has saved extracts of all panelist
notes and ratings internally on secure drives, so all panelist records will be preserved.

AIR worked to keep the physical workshop environment secure. All workrooms were kept
locked and/or monitored by AIR staff at all times. Panelists were prohibited from using their
phones or other electronic devices while in the meeting room. Any required printing of secure
or confidential material was done on green paper and collected at the end of the workshop.

Meeting Results

The Round 1 results for all items are given in Appendix G. The first 54 item positions represent
the 54 operational items used to determine a student’s score. The median probability of
correct responding across all panelists was used to compute the passing score on the first
operational assessment form. The passing score was defined as the sum of the median
probabilities across the operational assessment items. The passing score based on Round 1
was 26 of 54 items correct.
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The Round 2 results are given in Appendix H for all items. Again, the first 54 item positions
represent the operational items. After Round 2, the passing score remained at 26 items.

Although median probability judgments were stable between the two rounds, we were also
interested in determining whether there was evidence of convergence in panelists’ judgments
following feedback and discussion in Round 2. In Round 1, the average IQR of the probability
judgments was 0.08, indicating substantial agreement among panelists even in Round 1. In
Round 2, the average IQR was 0.07, indicating greater convergence among panelists’
probability judgments, although the increase was small.

Post Meeting Updates

Since the meeting was held prior to the testing window and without any student or item data,
the raw score was the only available metric to be used as a passing score. However, to equate
test forms year to year, it is preferable to use item response theory methods that take into
account item difficulty. After the close of the testing window and following item calibrations,
AIR used the student data from the Spring 2019 test form to identify the scale score (on the
theta metric) corresponding to the raw scoring passing value determined by the U.S.
Government standard setting. The calibration sample included only those students who
answered all items. The linear transformation from the theta scale to the U.S. Government
scale score will be used to report student achievement results for future administrations. Table
2 shows the slope and intercept used to transform the theta score to the scale score. Table 3
shows the resulting scale score ranges for the two performance levels.

Table 2. Linear Transformation Scaling Constants

Subject Grade Slope (a) | Intercept (b)
Soc[al U.S. Government 50 8500
Studies

Table 3: ILEARN U.S. Government Assessment Proficiency Cut Scores

Level 1 Level 2

Below At
Proficiency Proficiency
8350-8496 8497-8650
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