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Technical Report
Introduction
The Star Reading Third-Grade Reading Proficiency Assessment is a 50-item computer-adaptive test (CAT)
designed specifically to measure reading proficiency and to classify each student as proficient or less than
proficient in third grade reading skills, based on state and national standards. This document contains technical
specifications for the Star Reading Third-Grade Proficiency Assessment, as well as psychometric evidence
supporting its use for these purposes.

Content validity
This section presents evidence of the assessment’s validity based on the content of the tests administered.
Because those tests are adaptive, each student’s test is individually tailored to their performance. The content
assessed by each test is controlled by “content blueprints,” which ensure that every test measures the same
standards, domains, and skill areas. While the difficulty of an individual’s test depends on performance, the content
coverage remains the same for all.

Content blueprints
Content blueprints specify how many test questions will be administered that cover each of a number of
instructional standards, as well as domains and headings subordinate to each standard. In 2001, the Council of
Chief State School Officers, in a review of issues confronting users of large-scale assessments, published a report
that defined test blueprints and their uses. 1 The following summarizes two key takeaways:
•

Blueprint definition: Test blueprints are “[w]ritten documents, often in chart form, that detail the number of
questions to be included on a test, the item formats, and the content and skills that each set of items will
assess. In the case of standards-based tests, it is important for the test blueprints to consider the
performance standards as well as the content standards so that the items cover the intended depth as well
as breadth of the standards.”

•

Treatment of test specifications and test blueprints as interchangeable terms: Test specifications are
“[s]ometimes used interchangeably with test blueprints.” Further, they "provide a framework that specifies
the proportion of items that assess each content and process/skill area; as well as the format of items,
responses, and scoring protocols and procedures. These frameworks additionally specify the desired
psychometric properties of the test and test items, such as the distribution of item difficulty and
discrimination indices.”

To develop the Star Reading Third-Grade Proficiency Assessment, two blueprints were created: a high-level
blueprint and a more detailed blueprint. The high-level blueprint, shown in table 1 on the following page, lists
specific content domains and headings that are subordinate to each standard, and prescribes the number of test
items that are to be administered from each domain/heading combination. The more detailed blueprint, shown in
table 2, identifies skill areas subordinate to each domain/heading combination, and specifies the minimum and
maximum numbers of items administered from each of the reading skill areas represented in the assessment.

1

Redfield, D. (2001). Critical issues in large-scale assessment: A resource guide. Washington DC: Council of Chief State School Officers (p. 112)
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Table 1. High-level blueprint of the Star Reading Third-Grade Proficiency Assessment
Reading Domain and Heading Level Item-Count Specifications

Standard

Domain

Heading

ELA-Literacy.RF.3.3.A
ELA-Literacy.RF.3.3.B
ELA-Literacy.RF.3.3.C
ELA-Literacy.RF.3.3.D

Reading: Foundational
Skills

Phonics and Word
Recognition

ELA-Literacy.RF.3.4.A
ELA-Literacy.RI.3.1 ELALiteracy.RI.3.2 ELALiteracy.RI.3.3

Prescribed Item Counts
50 Items Total
Per Domain

Per Heading

6

3

Fluency
Reading: Informational Text

Key Ideas and Details

3
18

6

ELA-Literacy.RI.3.4 ELALiteracy.RI.3.5 ELALiteracy.RI.3.6

Craft and Structure

5

ELA-Literacy.RI.3.7 ELALiteracy.RI.3.8 ELALiteracy.RI.3.9

Integration

3

ELA-Literacy.RI.3.10

Range of Reading & Text
Complexity

4

ELA-Literacy.RL.3.1 ELALiteracy.RL.3.2 ELALiteracy.RL.3.3

Reading: Literature

Key Ideas and Details

18

6

ELA-Literacy.RL.3.4 ELALiteracy.RL.3.5 ELALiteracy.RL.3.6

Craft and Structure

5

ELA-Literacy.RL.3.7 ELALiteracy.RL.3.9

Integration

3

ELA-Literacy.RL.3.10

Range of Reading & Text
Complexity

4

ELA-Literacy.L.3.4 ELALiteracy.L.3.5 ELALiteracy.L.3.6
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Vocabulary Acquisition and
Use
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8
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Table 2. Detailed blueprint of the Star Reading Third-Grade Proficiency Assessment
Domain
Reading: Foundational
Skills

Reading: Informational
Text

Heading

Skill Area

3

3

Fluency

4. Read w/ Comp

3

3

Key Ideas and Details

1. Ask/Answer

2

2

2. Main Idea

2

2

3. Relationships

2

2

4. Meaning

1

2

5. Structure

1

2

6. Differences

1

2

7. Illustrations

0

1

8. Author’s Purpose

0

1

9. Compare

0

1

Range of Reading & Text
Complexity

10. Read and Comprehend

4

4

Key Ideas and Details

1. Ask/Answer

2

2

2. Main Idea

2

2

3. Relationships

2

2

4. Meaning

1

2

5. Structure

1

2

6. Differences

1

2

7. Illustrations

1

2

9. Compare

1

2

Range of Reading & Text
Complexity

10. Read and Comprehend

4

4

Vocabulary Acquisition and
Use

4. Clarify

1

3

5. Word

1

3

6. Words

1

3

Craft and Structure

Integration
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3. Decoding Words

Integration

Language Standards

Minimum
Phonics and Word
Recognition

Craft and Structure

Reading: Literature

Skill Counts per Area
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Test development based on blueprint
To develop the Star Reading Third-Grade Proficiency Assessment per the blueprint, these steps were followed.
1.

Standards. The test content is based on the reading portion of the English language arts (ELA) and literacy
College and Career Readiness standards across the nation. The test blueprint is based on the grade 3
reading standards which include Reading: Foundational Skills, Reading: Informational Text, Reading:
Literature, and Language Standards.

2.

Test format. The Star Reading Third-Grade Proficiency Assessment is a computer-administered, adaptive,
criterion-referenced test that measures how third graders perform in terms of the reading standards that
are part of the English language arts standards. A criterion-referenced assessment is a test that is
designed to measure how well a student performs in terms of a set of academic or educational standards.
A computer-adaptive test is one in which the web-based software continually tailors the test based on a
student’s response to the current question—increasing the difficulty after a correct answer and decreasing
the difficulty after an incorrect answer. The software selects an appropriate test question from the pool of
available questions that aligns with the student’s ability and the content to be assessed.
Each student is tested at a separate computer terminal. In the course of the test, each item is selected to
match item difficulty to the student’s performance level, consistent with content specifications for the test,
presented in the blueprint chart in the following section. The student’s performance level is updated
following each item response. This means that each student’s test is individualized and that each
individual test concentrates its content at the performance level of the student as exhibited in the
assessment so that the score is a reliable and accurate measure of the student’s reading ability.
Item selection is limited to include only items that require application of skills specified in the grade 3
reading standards or lower grade-level reading skills. Students performing below a third-grade level may be
presented with test items that assess reading skills lower than a third-grade level; however, consistent with
the purpose of the assessment, no items assessing fourth-grade or higher level skills will be presented, nor
will items below grade 2.

3.

Item response format. All items will employ the selected-response (multiple-choice) format, and each item
response will be scored as either correct or incorrect.

4.

Number of test questions. Each student is presented with 50 questions. The questions presented will
depend on the student’s performance on the question that precedes each new question and will be
adaptively selected from a much larger bank of items. Selection of each item will be based on item
difficulty and student performance up to that point and will be consistent with the content specifications
for the test.

5.

Content and skills. Each item in the item bank is identified by a reading domain, heading, skill area, and
specific skill. The detailed blueprint specifies the numbers of items to be administered from each domain
and heading. It also specifies minimum and maximum numbers of items that may be administered from
any single skill area. Generally, no more than one item measuring a specific skill will be administered;
however, up to four items may be provided from a given skill area. Not all skill areas will be represented
within a student’s test, but all domains and headings will be represented as specified by the blueprint chart.
The intent of these blueprint specifications is to ensure that every student’s test includes items measuring
the breadth of grade 3 reading domains and headings, with no one skill area or specific skill receiving
disproportionate emphasis.

6.

Scoring procedures. A single scaled score will be calculated for each student’s test. In addition, domainlevel sub-scores are provided for each domain. Each score is calculated using item response theory (IRT)
methods. Specifically, the student’s location on an IRT scale will be estimated by means of maximum
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likelihood. The estimate will be a function of the calibrated difficulty values of the items the student
encountered, as well as the pattern of correct and incorrect responses to those items. The Star Reading
Third-Grade Proficiency Assessment scale uses the same Rasch ability/difficulty scale employed in the
Star Reading assessment. Items in the Star Reading Third-Grade Proficiency Assessment item bank were
calibrated on the same Star Reading scale in advance of the assessments and were calibrated with a
minimum of 1,000 student responses per item.
7.

Psychometric properties. Star Reading’s adaptive branching algorithm aims to select items the student
can answer correctly about two times out of three; the Star Reading Third-Grade Proficiency Assessment
branching has the same intra- individual difficulty target. The items in Star Reading’s interim item bank
span a very wide range of difficulty appropriate to its grade range, which is K–12; the Star Reading ThirdGrade Proficiency Assessment item bank spans a difficulty range from grade 2 through 3—narrower than
that of the parent test, but proportionately wide, given that it intended for high stakes use at grade 3 only.
The item quality of the Star Reading Third-Grade Reading Proficiency Assessment item bank is the same
as Star Reading’s 34-item interim test, because the same rigorous acceptance criteria is applied to all
items. Both assessments’ items use a selection criteria for inclusion on the basis of good fit to the Rasch
model, observed item difficulty levels above chance level and below 90 percent correct, and item-ability
biserial correlation coefficients of 0.40 or higher.

Standards assessed
The Star Reading Third-Grade Proficiency Assessment was built to assess third-grade reading skills as reflected in
state standards. Table 3 includes the list of the standards assessed including the entire domain of the standard.
Table 3. State standards assessed by the Star Reading Third-Grade Proficiency Assessment
Standard name and number

Text of the standard

ELA-Literacy.RF.3.3.A

Identify and know the meaning of the most common prefixes and derivational
suffixes.

ELA-Literacy.RF.3.3.B

Decode words with common Latin suffixes.

ELA-Literacy.RF.3.3.C

Decode multi-syllable words.

ELA-Literacy.RF.3.3.D

Read grade-appropriate irregularly spelled words.

ELA-Literacy.RF.3.4.A

Read grade-level text with purpose and understanding.

ELA-Literacy.RI.3.1

Ask and answer questions to demonstrate understanding of a text, referring explicitly
to the text as the basis for the answers.

ELA-Literacy.RI.3.2

Determine the main idea of a text; recount the key details and explain how they
support the main idea.

ELA-Literacy.RI.3.3

Describe the relationship between a series of historical events, scientific ideas or
concepts, or steps in technical procedures in a text, using language that pertains to
time, sequence, and cause/effect.

ELA-Literacy.RI.3.4

Determine the meaning of general academic and domain-specific words and phrases
in a text relevant to a grade 3 topic or subject area.

ELA-Literacy.RI.3.5

Use text features and search tools (e.g. key words, sidebars, hyperlinks) to locate
information relevant to a given topic efficiently.
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Standard name and number

Text of the standard

ELA-Literacy.RI.3.6

Distinguish their own point of view from that of the author of a text.

ELA-Literacy.RI.3.7

Use information gained from illustrations (e.g. maps, photographs) and the words in a
text to demonstrate understanding of the text (e.g. where, when, why, and how key
events occur).

ELA-Literacy.RI.3.8

Describe the logical connection between particular sentences and paragraphs in a text
(e.g. comparison, cause/effect, first/second/third sequence).

ELA-Literacy.RI.3.9

Compare and contrast the most important points and key details presented in two
texts on the same topic.

ELA-Literacy.RI.3.10

By the end of the year, read and comprehend informational texts, including
history/social studies, science, and technical texts, at the high end of the grades 2–3
text complexity band independently and proficiently.

ELA-Literacy.RL.3.1

Ask and answer questions to demonstrate understanding of a text, referring explicitly
to the text as the basis for the answers.

ELA-Literacy.RL.3.2

Recount stories, including fables, folktales, and myths from diverse cultures;
determine the central message, lesson, or moral and explain how it is conveyed
through key details in the text.

ELA-Literacy.RL.3.3

Describe characters in a story (e.g. their traits, motivations, or feelings) and explain
how their actions contribute to the sequence of events.

ELA-Literacy.RL.3.4

Determine the meaning of words and phrases as they are used in text, distinguishing
literal from nonliteral language.

ELA-Literacy.RL.3.5

Refer to parts of stories, dramas, and poems when writing or speaking about a text,
using terms such as chapter, scene, and stanza; describe how each successive part
builds on earlier sections.

ELA-Literacy.RL.3.6

Distinguish their own point of view from that of the narrator or those of the characters.

ELA-Literacy.RL.3.7

Explain how specific aspects of a text’s illustrations contribute to what is conveyed by
the words in a story (e.g. create mood, emphasize aspects of a character or setting).

ELA-Literacy.RL.3.9

Compare and contrast the themes, settings, and plots of stories written by the same
author about the same or similar characters (e.g. in books from a series).

ELA-Literacy.RL.3.10

By the end of the year, read and comprehend literature, including stories, dramas, and
poetry, at the high end of the grades 2–3 text complexity band independently and
proficiently.

ELA-Literacy.L.3.4

Determine or clarify the meaning of unknown and multiple-meaning word and phrases
based on grade 3 reading and context, choosing flexibly from a range of strategies.

ELA-Literacy.L.3.5

Demonstrate understanding of figurative language, word relationships and nuances in
word meanings.

ELA-Literacy.L.3.6

Acquire and use accurately grade-appropriate conversational, general academic, and
domain-specific words and phrases, including those that signal spatial and temporal
relationships (e.g. after dinner that night we went looking for them).
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Reliability
The Star Reading Third-Grade Proficiency Assessment had an internal consistency reliability coefficient of .93 2 in
its first operational use, which involved a statewide sample of more than 37,000 students. This level of reliability is
equal to or exceeds the reliability of most state single-grade summative assessments. The Star Reading ThirdGrade Proficiency Assessment measurement error varied from student to student, as adaptive tests are designed
to do. The median of the individual scaled scores’ estimates of error was 14 points in that same operational
use. The scaled scores ranged from 730 to 1133, with an average of 980 and a standard deviation of 59 points.

Validity
Classification accuracy
The classification accuracy of the Star Reading
Third-Grade Proficiency Assessment was estimated
in a simulation study of 8,100 students with abilities
distributed like that of 3rd graders at summative
testing time (late spring). 3 The results showed an
accuracy rate of 97 percent, indicating the
simulation accurately estimated the classification of
the actual ability with minimal disagreements (3
percent) between estimated and actual pass-fail
rates. Table 4 displays the results as counts of
actual and estimated cases.
Figure 1 plots the actual and estimated scores
above or below the pass/fail cut score for a visual
representation of the data in table 4. The x-value of each point is the ability level for each test instance. The y-value
is the scored result of the test administration. If the test software were to perfectly produce the actual ability, the
plot would look like a straight line from -5 to 5. Some variation from perfection is expected and the figure shows
how little deviation from the actual abilities occurred. It also shows extremely low rates of false positive (1%) and
false negative (2%) classification errors.
Table 4. Counts of actual by estimated cases

2

Estimated fail

Estimated pass

Total

Actual fail

2,903

97

3,000

Actual pass

166

4,934

5,100

Total

3,069

5,031

8,100

Olsen, J. B. (2015, April 11). Report on the Mississippi MKAS Assessment April 2015. Internal Renaissance Learning technical report: unpublished.

Educational Policy Improvement Center. (2015, February). MKAS2 3rd Grade Reading Summative Assessment independent statistical test
alignment study. Eugene, OR: Author.

3
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Concurrent and predictive validity
As noted above, the Star Reading Third-Grade Reading Proficiency Assessment is essentially a longer version of
STAR Reading. Correlational validity evidence for the Third-Grade Proficiency Test can therefore be expected to be
similar to correlations observed historically for STAR Reading, given the close relationship between the two
assessments. Star Reading itself has been found to have strong concurrent and predictive validity related to state
assessments, as shown in Table 5, below.
Because the 50-item Third-Grade Reading Proficiency Assessment is both longer and more reliable than the 34item STAR Reading test, the Proficiency Assessment can be expected to equal or exceed the correlational levels in
the table above.
Table 5. Star Reading has repeatedly demonstrated strong correlations with state tests, as seen below.
Test form

School year

Grade

Sample
size

Correlation
coefficient

Score

Validity

Ohio State Tests

2015–2016

3

6470

0.79

Scaled score

Concurrent

North Carolina READY
End of Grade

2013–2014

3

30630

0.79

Scaled score

Concurrent

Florida Standards
Assessment

2014–2015

3

7304

0.82

Scaled score

Concurrent

Mississippi
Assessment Program

2015–2016

3

3204

0.78

Scaled score

Concurrent

Ohio State Tests

2015–2016

3

4879

0.83

Scaled score

Predictive

North Carolina READY
End of Grade

2013–2014

3

95373

0.78

Scaled score

Predictive

Florida Standards
Assessment

2014–2015

3

10685

0.85

Scaled score

Predictive

Mississippi
Assessment Program

2015–2016

3

2670

0.81

Scaled score

Predictive

Differential item functioning
In addition to the content-focused measures to eliminate item bias described above, Renaissance conducts
statistical analyses with the same overall aim. These analyses are conducted to evaluate the performance of
different subgroups of students on the item. Different performance levels are a potential indicator of bias in the
item. The statistic used is called differential item functioning (DIF).
We routinely conduct differential item functioning analysis on newly calibrated items before adding them to the
Star 360 assessments item banks. Differential item functioning analyses were conducted separately for gender
(male and female) and for racial and ethnic groups (Whites, Hispanics, Blacks, American Indians, and Asians). Each
subgroup is compared statistically to a common reference group: for gender, females’ performance was examined
in comparison to a male reference group. For race and ethnicity, item performance of each of subgroups named
above was compared to that of the White (Caucasian) group. Each comparison entailed a separate analysis. Based
on the results of the DIF statistics, only two items were identified as potentially problematic. A careful editorial
review was conducted, and both items were exonerated.
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Text complexity
Assessments, whether they are fixed form or computer adaptive, sometimes contain a range of items above and
below grade level. The Star Reading Third-Grade Proficiency Assessment item bank includes more than 500 items;
approximately 65 percent of the items measure grade 3 standards and 35 percent measure grade 2 standards. No
items measure standards below grade 2 and no items measure standards above grade 3. Grade 2 items are
included to lower measurement error, to increase classification accuracy, and to provide precise information to
educators on the magnitude of the gap between a student’s performance and the cut score.
College and Career Readiness standards require a range of text
complexity. Items are divided into three categories— Readily
Accessible, Moderately Complex, and Very Complex. The
corresponding Lexile ranges are:
•

Readily accessible: 280–460

•

Moderately complex: 480–640

•

Very complex: >640

Renaissance uses three measures to determine text complexity:
quantitative factors, qualitative factors, and reader and task
considerations. The relationship between these three measures
is shown in figure 2 on the following page. Each measure is
described in more detail immediately below the figure.
•

The quantitative complexity of the text used in an item’s stimulus and stem is determined by three factors:
words per sentence, the average grade level of the words, and characters per word. To determine a word’s
grade level, we have developed a Graded Vocabulary List containing more than 100,000 words. Each word is
analyzed using our text complexity measure to determine its grade level. This represents the level at which a
student is most likely able to decode and comprehend a word with fluency.
Using these three quantitative factors, we have divided the item bank into the three categories with the majority
of the grade-2 items classified as Readily Accessible for grade-3 students. In contrast, the majority of grade-3
items are classified as moderately complex, because average sentence length, word length, and word level are
at a more challenging level for a grade-3 student.

•

The qualitative measure of an item’s text complexity is based on factors such as levels of meaning, the
structure and conventionality of the language, and knowledge demands. The qualitative complexity must be
appropriate for the skill area and standards that are assessed. These standards and skill areas are shown in
the blueprint charts that appear in table 2 on page 6 of this document. Renaissance has written, reviewed, and
edited the items in the item bank in a manner that directly addresses the qualitative aspect of text complexity.
Table 1 on page 5 shows the number of items administered on the Star Reading Third-Grade Reading
Proficiency Assessment, as well as the standards and domains from which the items are drawn. Table 2 shows
the skill areas associated with these standards and domains. Table 3 on pages 8-9 shows the text of each
standard, indicating the expectation of what the student should know and be able to do by the end of grade 3.

•

Reader and task considerations involve the text’s maturity level, as well as the student’s background
knowledge of the topic. Reader and task considerations include attention to areas such as expected and typical
grade-level academic and real-world knowledge, thought processes, experiences, social interactions, and other
aspects of the student environment. These reader and task considerations are included in Renaissance
Learning’s item development process, and are factored into determining grade-level appropriateness of an
item.
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Sample items
This section includes sample test items—measured by the Star Reading Third-Grade Proficiency Assessment. For
each item, the following information is included:
•

The domain (Reading: Foundational Skills, Reading: Informational Text, etc.)

•

The heading (Key Ideas and Details, Craft and Structure, etc.)

•

The aligned standard

•

A screenshot of a sample item showing the question (stem) and answer choices

Sample item #1
Domain: Reading Foundational Skills
Heading: Fluency
Standard: ELA-Literacy.RF.3.4
Read with sufficient accuracy and fluency to support comprehension

Domain: Reading: Foundational Skills
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Sample item #2
Domain: Reading: Informational Text
Heading: Integration of Knowledge and Ideas
Standard: ELA-Literacy.RI.3.9
Compare and contrast the most important points and details presented in two texts on the same topic.
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Sample item #3
Domain: Reading: Literature
Heading: Craft and Structure
Standard: ELA-Literacy.RL.3.4
Determine the meaning of words and phrases as they are used in a text, distinguishing literal from nonliteral language.
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Sample item #4
Domain: Language
Heading: Vocabulary Acquisition and Use
Standard: ELA-Literacy.L.3.4
Determine or clarify the meaning of unknowing and multiple-meaning words and phrases based on grade 3 reading
and content, choosing flexibly from a range of strategies

Technical Report

16

About Renaissance
Renaissance is the leader in K-12 learning analytics—enabling teachers, curriculum creators, and educators
to drive phenomenal student growth. Renaissance’s solutions help educators analyze, customize, and plan
personalized learning paths for students, allowing time for what matters—creating energizing learning
experiences in the classroom. Founded by parents, upheld by educators, and enriched by data scientists,
Renaissance knows learning is a continual journey—from year to year and for a lifetime. Our data-driven,
personalized solutions are currently used in over one-third of U.S. schools and more than 60 countries
around the world. For more information, visit www.renaissance.com.
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