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Review of Revised lowa Test Specifications

Executive Summary

In 2024, the lowa State Board of Education revised lowa’s Academic Standards. Revised test
specifications for the lowa Statewide Assessment of Student Progress (ISASP) were created to
guide the development of new test forms measuring student performance on the revised
standards. lowa Testing Programs (ITP) at the University of lowa requested that the Human
Resources Research Organization (HumRRO) conduct an independent, external review of the
revised test specifications.

HumRRO used a combination of Large Language Model (LLM) tools and human review to
evaluate the extent of the changes to the revised standards. First, we calculated the cosine
similarity index of each original and revised standard pairing. Second, we prompted HUmRRO'’s
proprietary and secure Artificial Intelligence (Al) engine, RRObot, to compare each original and
revised standard and provide a rating of the likelihood of item transferability for each
comparison. HUmMRRO staff then reviewed the Al-based results and provided a final rating.
These ratings, along with targets from the ISASP test specifications, were then used to identify
whether the test specifications support the production of valid and reliable scores.

Results from this process addressed the following three research questions:

Research Question 1. Do the revised content standards reflect the same overall content
domain as the original?

We found the revised content standards to reflect the same overall content domain as the
original standards. The ELA standards are essentially identical in terms of their composition;
both are organized around the College and Career (CCR) readiness anchor standards. The
main source of difference in the two sets of standards was changes in the DOK level associated
with some standards. All substantive changes to the content of the math standards are at the
high school level. However, most standards were not changed enough to render available items
unacceptable for measuring those standards.

Research Question 2. Does the organization of the test specifications reflect the
organization of the standards?

We found that the test specifications clearly reflect the organization of the lowa Academic
Standards for ELA and mathematics while accounting for grade specific assessments. The
coding schema of the standards is used in the test specifications, allowing for a clear delineation
showing that the test specifications cover the content outlined in the standards. In high school
math, the prior high school math standards contained a single Algebra topic, whereas the
revised standards divide the content into Algebra 1 and Algebra 2 and the standards are
organized by topic (e.g., Algebra 1, Geometry, Algebra 2). Test specifications are appropriately
organized by grade level assessment such that a mapping of the non-grade standards to grade
specific specifications was required. We were able to map the topic-based standards to the
grade level-based test specifications to analyze the test specifications relative to reporting with
relative ease.
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Research Question 3. Does the organization of the test specifications support the
production of valid and reliable scores at the level reported?

The ISASP item pool consists of items developed to measure the original standards. The
alignment of items to the original standards was also verified via a traditional alignment study
(Dickinson, et. al., 2019). This established the alignment between items and standards and
served as the basis for evaluating how revisions to the standards might impact the suitability
(i.e., transferability) of items to measure the new standards and, by extension, the ability to meet
specifications and produce defensible scores. We found that for nearly all reporting categories,
the transferability of items should allow for the targets outlined in the test specifications to be
met.

The notable exception was the high school Statistics and Probability reporting category, where
all the standards within a single cluster were changed substantially. Although the minimum
number of items needed for this reporting category could be sourced from other clusters, the
validity of the category scores may be limited by the omission of a cluster (i.e., breadth of
coverage). |
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Review of Revised lowa Test Specifications

Background

In 2024, the lowa State Board of Education revised lowa’s Academic Standards. Revised test
specifications for the lowa Statewide Assessment of Student Progress (ISASP) were created to
guide the development of new test forms measuring student performance on the revised
standards. lowa Testing Programs (ITP) at the University of lowa requested that the Human
Resources Research Organization (HumRRO) conduct an independent, external review of the
revised test specifications.

Changes to the academic content standards pose potential risks to the utility of the pool of
existing test items and associated testing apparatus. If changes are minor, then items
developed to measure the original standards can be considered “transferable” to the new
standards. More substantial revisions to the standards could mean that not all existing items will
fully measure the revised standards. This threatens a testing program’s capability to construct
the best tests with aligned test forms without some amount of item revision, new item
development, or other changes to operational delivery and reporting requirements.

HumRRO’s review focused on the extent of changes to the lowa Academic Standards for
English Language Arts (ELA) and mathematics, how these changes impact “item transferability,”
and the implications of these for constructing test forms that meet the targets outlined in the test
specifications. In addition, the review details the impact this might have on the collection of
validity evidence and the test reliability needed to produce scores at the levels reported.

Research Questions
HumRRO’s review was designed to address the following research questions:

1. Do the revised content standards reflect the same overall content domain as the
original?

2. Does the organization of the test specifications reflect the organization of the standards?

3. Does the organization of the test specifications support the production of valid and
reliable scores at the level reported?

Methods

To evaluate the extent of changes to the revised lowa Academic Standards for ELA and math
(Research Question 1), HumRRO used a combination of Large Language Model (LLM) tools
and human review. Specifically, each original standard and its corresponding revised standard
were compared via two LLM-based approaches, with review by HUmRRO staff.

First, we calculated the cosine similarity index of each original and revised standard pairing. The
cosine similarity index indicates how similar two different pairs of text are in terms of their
semantic similarity and can be interpreted like a Pearson correlation coefficient (Butterfuss &
Doran, 2024).

Review of Revised lowa Test Specifications 1



&7 HUMRRO

Second, we prompted HUmRRO’s proprietary and secure Artificial Intelligence (Al) engine,
RRObot, to compare each original and revised standard and provide a rating of the likelihood of
item transferability for each comparison, along with a detailed rationale for each rating.
Standards comparisons were rated using the following scale selected by HUmRRO:

e 3 =The revised standard is either identical to the original standard or contains changes
to grammar and/or organization, but the key academic content elements are the same.
An item written to measure the original standard is likely appropriate for measuring the
revised standard.

e 2 =The revised standard contains some of the same key academic content elements as
the original standard, but some are slightly different. An item written to measure the
original standard might only partially measure the revised standard, or the standard
might include additional content not directly addressed by existing items.

e 1 =The revised standard contains substantial changes to the key content elements
contained in the original standard. An item written to measure the original standard is
likely not appropriate for measuring the revised standard.

HumRRO staff then reviewed the Al-based results and provided a final rating. Specifically, they
focused their review on any standards flagged based on a cosine similarity value less than 0.90
and/or an Al-based rating of 2 or 1. In addition, ELA standards were flagged for any differences
in the Depth of Knowledge (DOK) levels associated with a standard. If HUmRRO reviewers
disagreed with the Al-generated rating, they recorded their rationale for doing so.

Research Question 2 was informed by visual inspection of the standards and test specifications.
HumRRO considered the utility of the test specifications for determining which standards,
clusters, domains, and/or reporting categories would be assessed and the number of items
specified to assess them.

Ratings of item transferability were then used, along with targets from the ISASP test
specifications, to identify whether the test specifications support the production of valid and
reliable scores (Research Question 3). Specifically, after accounting for any changes to the
content domain reflected in the revised standards, we evaluated whether the test specifications
include item targets that would support valid and reliable scores.

Results

Tables 1 through 17 summarize the analysis of the test specifications. Each table presents the
reporting categories and the percentage of the domains and/or clusters within each reporting
category that should have available items based on the extent of changes to the associated
standards. The minimum and maximum numbers of items for each reporting category indicated
in the test specifications are also presented, along with an evaluation of whether available items
should allow for all test specification targets to be met, as well as an evaluation of whether the
number of items for each reporting category supports valid and reliable scores at that reporting
level. Meeting test specifications would be flagged if, for example, the number of standards
rated as having low to no item transferability would likely impact whether the minimum number
of items targeting a cluster and/or domain would be available within the current item pool.

Review of Revised lowa Test Specifications 2
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Table 1. Evaluation of Proposed Grade 3 ELA Specifications
% Standards

Reporting T Min Number of | Max Number of | Meets All Test | Supports Valid
ransferable

Category (N) ltems Items Specs Measurement
Keyldeasand | 449, (g 14 22 Yes Yes
Details
Craft and 100% (6) 1 16 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 9 Yes Yes
and ldeas

Table 2. Evaluation of Proposed Grade 4 ELA Specifications
% Standards

Reporting Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Category (N) Items Items Specs Measurement
Keyldeasand | 4459, (g 15 22 Yes Yes
Details
Craft and 100% (6) 11 17 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 9 Yes Yes

and ldeas

Table 3. Evaluation of Proposed Grade 5 ELA Specifications
% Standards

Reporting Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Category (N) ltems Items Specs Measurement
Keyldeasand | 449, (g 15 23 Yes Yes
Details
Craft and 100% (6) 11 17 Yes Yes
Structure
Integration of
Knowledge 80% (4) 3 10 Yes Yes

and ldeas

Table 4. Evaluation of Proposed Grade 6 ELA Specifications

% Standards

Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Reporting

Category (N) ltems Items Specs Measurement

Key ldeas and

)
Details 100% (6) 16 24 Yes Yes
Craft and 100% (6) 12 18 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 8 Yes Yes
and Ideas

Review of Revised lowa Test Specifications 3
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Table 5. Evaluation of Proposed Grade 7 ELA Specifications
% Standards

Reporting Transferable Min Number of | Max Number of | Meets All Test | Supports Valid
Category (N) ltems Items Specs Measurement
Keyldeasand | 449, (g 16 25 Yes Yes
Details
Craft and 100% (6) 12 19 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 8 Yes Yes
and Ideas

Table 6. Evaluation of Proposed Grade 8 ELA Specifications
% Standards

Reporting Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Category (N) Items Items Specs Measurement
Keyldeasand | 4459, (g 16 25 Yes Yes
Details
Craft and 100% (6) 12 19 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 8 Yes Yes

and ldeas

Table 7. Evaluation of Proposed Grade 9-10 ELA Specifications
% Standards

Reporting Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Category (N) ltems Items Specs Measurement
Keyldeasand | 449, (g 16 25 Yes Yes
Details
Craft and 100% (6) 12 19 Yes Yes
Structure
Integration of
Knowledge 100% (5) 3 8 Yes Yes

and ldeas

Table 8. Evaluation of Proposed Grade 11 ELA Specifications
% Standards

Reporting Min Number of | Max Number of | Meets All Test | Supports Valid
Transferable

Category (N) Items Items Specs Measurement
Key ldeas and o
Details 100% (6) 16 25 Yes Yes
Craft and o
Structure 100% (6) 12 19 Yes Yes
Integration of
Knowledge 100% (5) 3 8 Yes Yes
and Ideas

Review of Revised lowa Test Specifications 4
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Table 9. Evaluation of Proposed Grade 3 Math Specifications

% Standards % Clusters Min Max Meets All
Transferable Transferable Number | Number Test
(N) (N) of ltems | of Items Specs

Reporting

Supports Valid

Category Measurement

Operations &

Algebraic 100% (9) 100% (4) 16 18 Yes Yes
Thinking

Number &

Operations in 100% (3) 100% (1) 6 14 Yes Yes
Base Ten

Number &

Operations - 100% (3) 100% (1) 8 11 Yes Yes
Fractions

g"%aast:reme”t 100% (8) 100% (4) 10 23 Yes Yes
Geometry 100% (2) 100% (1) 5 11 Yes Yes

Table 10. Evaluation of Proposed Grade 4 Math Specifications

% Standards % Clusters Min Max Meets All

e Transferable Transferable | Number | Number Test

Supports Valid

Ceitgeny (N) (N) of ltems | of Items Specs AR

Operations &

Algebraic 100% (5) 100% (3) 10 12 Yes Yes
Thinking

Number &

Operations in 100% (6) 100% (2) 9 11 Yes Yes
Base Ten

Number &

Operations - 100% (4) 100% (3) 12 14 Yes Yes
Fractions

g"%aast:'eme”t 100% (7) 100% (3) 7 9 Yes Yes
Geometry 100% (3) 100% (1) 4 6 Yes Yes

Review of Revised lowa Test Specifications 5
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Table 11. Evaluation of Proposed Grade 5 Math Specifications

% Standards % Clusters Min Max Meets All

Categor Transferable Transferable Number | Number Test SNIIJ:;SOUTZ%/:::?
gory (N) (N) of ltems | of Items Specs

Reporting

Operations &

Algebraic 100% (3) 100% (2) 5 7 Yes Yes
Thinking

Number &

Operations in 100% (7) 100% (2) 14 16 Yes Yes
Base Ten

Number &

Operations - 100% (7) 100% (2) 14 16 Yes Yes
Fractions

y%aast:reme”t 100% (5) 100% (3) 7 9 Yes Yes
Geometry 100% (4) 100% (2) 5 7 Yes Yes

Table 12. Evaluation of Proposed Grade 6 Math Specifications

Reportin % Standards % Clusters Min Max Meets All Suoports Valid
Ca?e org Transferable Transferable Number | Number Test M:apsurement
gory (N) (N) of ltems | of Items Specs
Ratios and
Proportional 100% (3) 100% (1) 10 12 Yes Yes
Relationships
oo humber 100% (8) 100% (3) 9 11 Yes Yes
ystem
Expressions 100% (9) 100% (3) 16 18 Yes Yes
and Equations
Geometry 100% (4) 100% (1) 5 7 Yes Yes
Statistics and 450/ 5 100% (2) 5 7 Yes Yes

Probability

Table 13. Evaluation of Proposed Grade 7 Math Specifications

Reportin % Standards % Clusters Min Max Meets All Supports Valid
CaEc)e org Transferable Transferable Number | Number Test Mepapsurement
gory (N) (N) of ltems | of Items Specs
Ratios and
Proportional 100% (3) 100% (1) 11 14 Yes Yes
Relationships
The Number o o
System 100% (3) 100% (1) 10 13 Yes Yes
Expressions o o
and Equations 100% (4) 100% (2) 13 15 Yes Yes
Geometry 100% (6) 100% (2) 8 10 Yes Yes
Statistics and | 4550/ g 100% (3) 5 7 Yes Yes

Probability

Review of Revised lowa Test Specifications 6



&7 HUMRRO

Table 14. Evaluation of Proposed Grade 8 Math Specifications

Reportin % Standards % Clusters Min Max Meets All Supports Valid
Ca?e org Transferable Transferable | Number | Number Test M::surement
gory (N) (N) of ltems | of ltems | Specs
;he Number 4540, (2) 100% (1) 4 6 Yes Yes
ystem
Expressions
and 100% (8) 100% (3) 16 18 Yes Yes
Equations
Functions 100% (5) 100% (2) 11 13 Yes Yes
Geometry 100% (9) 100% (3) 9 11 Yes Yes
Statistics and | 4550/ 4y 100% (1) 4 9 Yes Yes

Probability

Table 15. Evaluation of Proposed Grade 9 Math Specifications
% Standards | %Domains %Clusters Min N | Max | Meets All Supports

%Z?grt(l)r;g Transferable | Transferable | Transferable of N of Test Valid
gory (N) (N) (N) Items | Items Specs Measurement

Number

and 100% (8) 100% (3) 100% (5) 5 7 Yes Yes
Quantity

Algebra 100% (23) 100% (4) 100% (10) 18 24 Yes Yes
Functions 96.0% (24) 100% (4) 100% (9) 14 18 Yes Yes
Statistics

and 87.0% (20) 100% (4) 87.5% (7) 5 7 No Yes
Probability

Geometry 97.2% (25) 100% (6) 100% (14) 6 8 Yes Yes

Note. Standards are flagged if rated as having low to no item transferability due to changes in the standard.
Domains/clusters are flagged if all standards in the domain/cluster are flagged. Meets all test specs if transferable
items are available to meet all required standards/clusters/domains. Supports valid measurement if it can meet the
minimum number of items for the reporting category from the available domains, clusters, and standards.

Review of Revised lowa Test Specifications 7
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Table 16. Evaluation of Proposed Grade 10 Math Specifications
% Standards | %Domains %Clusters Min N | Max | Meets All Supports

%Z{t)grt(l)r;g Transferable | Transferable | Transferable of N of Test Valid
gory (N) (N) (N) Items | Items Specs Measurement

Number

and 100% (9) 100% (2) 100% (5) 5 7 Yes Yes
Quantity

Algebra 100% (22) 100% (4) 100% (10) 10 14 Yes Yes
Functions 96.0% (24) 100% (4) 100% (9) 7 11 Yes Yes
Statistics

and 87.0% (20) 100% (4) 87.5% (7) 6 8 No Yes
Probability

Geometry 100% (36) 100% (6) 100% (14) 18 24 Yes Yes

Note. Standards are flagged if rated as having low to no item transferability due to changes in the standard.
Domains/clusters are flagged if all standards in the domain/cluster are flagged. Meets all test specs if transferable
items are available to meet all required standards/clusters/domains. Supports valid measurement if it can meet the
minimum number of items for the reporting category from the available domains, clusters, and standards.

Table 17. Evaluation of Proposed Grade 11 Math Specifications
% Standards | %Domains %Clusters Min | Max N | Meets All Supports

Féz;;)grt(i)r:g Transferable | Transferable | Transferable | N of of Valid
gory (N) (N) (N) ltems | Items Measurement

Number

and 100% (9) 100% (3) 100% (5) 5 7 Yes Yes
Quantity

Algebra 100% (22) 100% (4) 100% (10) 16 22 Yes Yes
Functions 96.0% (24) 100% (4) 100% (9) 14 18 Yes Yes
Statistics

and 87.0% (20) 100% (4) 87.5% (7) 5 7 No Yes
Probability

Geometry 100% (36) 100% (6) 100% (14) 8 11 Yes Yes

Note. Standards are flagged if rated as having low to no item transferability due to changes in the standard.
Domains/clusters are flagged if all standards in the domain/cluster are flagged. Meets all test specs if transferable
items are available to meet all required standards/clusters/domains. Supports valid measurement if it can meet the
minimum number of items for the reporting category from the available domains, clusters, and standards.

Tables 18 and 19 summarize the final ratings about item transferability, based on a comparison
of the standards-to-standards crosswalk. Across all grade levels in both content areas, the vast
majority of standards were rated as likely to allow for full item transferability. In other words, the
revised standards were the same as or similar enough to the past standard that items written to
measure the past standard would be expected to measure the revised standard, or transfer. For
every grade and content area, some percentage of standards were rated as likely allowing for
partial item transferability. In these cases, we anticipate that some, but potentially not all, items
in the current item pool that are intended to measure the past standard could also be used to

Review of Revised lowa Test Specifications 8
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measure the corresponding revised standard, but that this will require inspection on the part of
ITP to determine which items are usable and to what degree. It is also possible that additional
items may need to be developed to address new content included in the revised but not the
original standards for standards rated as partially transferable. For the three high school math
topics, less than 10% of standards were rated as likely allowing for low to no item transferability.
We anticipate that substantial item development would be needed to address these more
substantive changes in the standards. We have provided ITP with separate files containing
standard-level ratings and associated rationales to support this effort.

Table 18. Final Percentage of Item Transferability Ratings for Reading

Grade Likely Full ltem Likely Partial Item Likely Low to No ltem
Transferability Transferability Transferability

82.4% 17.6% 0.0%
4 52.9% 47.1% 0.0%
5 58.8% 41.2% 0.0%
6 82.4% 17.6% 0.0%
7 76.5% 23.5% 0.0%
8 88.2% 11.8% 0.0%
9-10 88.2% 11.8% 0.0%
11 64.7% 35.3% 0.0%

Table 19. Final Percentage of Item Transferability Ratings for Mathematics

Grade Likely Full Item Likely Partial Item Likely Low to No Item
Transferability Transferability Transferability

80.0% 20.0% 0.0%
4 78.6% 21.4% 0.0%
5 88.5% 11.5% 0.0%
6 89.7% 10.3% 0.0%
7 66.7% 33.3% 0.0%
8 78.6% 21.4% 0.0%
Algebra 1 63.6% 27.3% 9.1%
Geometry 84.1% 13.6% 2.3%
Algebra 2 76.9% 21.2% 1.9%

Review of Revised lowa Test Specifications 9
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Discussion

Research Question 1. Do the revised content standards reflect the same overall content
domain as the original?

We found the revised content standards to reflect the same overall content domain as the
original standards. The ELA standards are essentially identical in terms of their composition;
both are organized around the College and Career (CCR) readiness anchor standards. The
main source of difference in the two sets of standards was changes in the DOK level associated
with some standards. All substantive changes to the content of the math standards are at the
high school level. However, most standards were not changed enough to render available items
unacceptable for measuring those standards.

Research Question 2. Does the organization of the test specifications reflect the
organization of the standards?

We found that the test specifications clearly reflect the organization of the lowa Academic
Standards for ELA and mathematics while accounting for grade specific assessments. The
coding schema of the standards is used in the test specifications, allowing for a clear delineation
showing that the test specifications cover the content outlined in the standards. In high school
math, the prior high school math standards contained a single Algebra topic, whereas the
revised standards divide the content into Algebra 1 and Algebra 2 and the standards are
organized by topic (e.g., Algebra 1, Geometry, Algebra 2). Test specifications are appropriately
organized by grade level assessment such that a mapping of the non-grade standards to grade
specific specifications was required. We were able to map the topic-based standards to the
grade level-based test specifications to analyze the test specifications relative to reporting with
relative ease.

Research Question 3. Does the organization of the test specifications support the
production of valid and reliable scores at the level reported?

The ISASP item pool consists of items developed to measure the original standards. The
alignment of items to the original standards was also verified via a traditional alignment study
(Dickinson, et. al., 2019). This established alignment between items and standards served as
the basis for evaluating how revisions to the standards might impact the suitability (i.e.,
transferability) of items to measure the new standards and, by extension, the ability to meet
specifications and produce defensible scores and subscores. We found that for nearly all
reporting categories, the transferability of items should allow for the targets outlined in the test
specifications to be met.

The notable exception was the high school Statistics and Probability reporting category, where
all the standards within a single cluster were changed substantially. Although the minimum
number of items needed for this reporting category could be sourced from other clusters, the
validity of the category scores may be limited by the omission of a cluster (i.e., breadth of
coverage).

Review of Revised lowa Test Specifications 10
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