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CHAPTER 1: BACKGROUND OF ALASKA
ASSESSMENTS

The Standards Based Assessments (SBAs) in mathematics, reading, and writing are criterion
based assessments that are aligned with the Alaska Grade Level Expectations (GLEs) for
students in grades 3 through 10. The SBAs were first administered operationally in April 2005.
Assessment items were extensively reviewed by Alaska educators and subsequently field tested
in a standalone field test administered in October 2004.

Previously, assessments were administered in the benchmark grades 3, 6, and 8, and a
commercial norm-referenced test was administered in grades 4, 5, 7, and 9. Provisions of the
Improving America’s School Act of 1994 mandated that states develop standards and related
assessments for each grade span. In 1999, the Alaska State Board of Education and Early
Development adopted performance standards in mathematics, reading, and writing.
Subsequently, in 2001, provisions of the No Child Left Behind (NCLB) Act required that
standards be developed by grade for grades 3 through 8 and that assessments be given that align
with these grade-specific standards.

Spurred by PL 107-110, the NCLB and the timeline of having a fully compliant assessment
system by 2006, Alaska’s Commissioner of Education and Early Development (EED), in
discussions with the Alaska State Board of Education, principals, teachers, superintendents, and
other stakeholders determined that plans should be developed to administer a standards-based
assessment in mathematics, reading, writing in grades 3 through 10 (the Standards Based
Assessments).

The Alaska SBAs are a coherent set of assessments aligned with Alaska GLEs developed for
students in grades 3 through 10. The core set of assessments consists of custom assessments in
mathematics, reading, and writing in grades 3 through 10 that are suitable for reporting student
achievement in relation to state proficiency standards, and for inclusion in state and federal
school/district accountability programs.
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CHAPTER 2: TEST DESIGN & ITEM DEVELOPMENT
MATHEMATICS ASSESSMENT MEASURES

The mathematics component of the SBAs is composed of items that address GLEs in grades 3
through 10. The assessable GLEs for each grade level are distributed among the six reporting
categories: Numeration, Measurement, Estimation and Computation, Functions and
Relationships, Geometry, and Statistics and Probability. The organization of the mathematics
GLEs mirrors the categories used by the National Council of Teachers of Mathematics (NCTM)
and the National Assessment of Educational Progress (NAEP). Information about the GLEs
assessed in each reporting category, as well as the types and numbers of items used in each
category, can be found in the test blueprints (Appendix 1).

Multiple-choice (MC), short constructed-response (SCR), and extended constructed-response
(ECR) items are used to assess the mathematics GLEs. These item types are designed to measure
students’ knowledge at various cognitive levels and provide a variety of information about
mathematics achievement.

Multiple-Choice Items

MC items require students to select a correct answer from four response choices with a single
correct answer. Each MC item is scored as right or wrong and has a value of 1 point. MC items
are used to assess a variety of skill levels, from short-term recall of facts to problem solving. The
selection of incorrect response choices, or distractors, by the student commonly results from
misunderstood concepts, incorrect logic, invalid application of an algorithm, or computation
errors.

Constructed-Response Items

The mathematics constructed-response (CR) items are designed to address comprehension of
mathematics at higher cognitive levels in ways that MC items cannot. They offer the opportunity
to present real-life situations that require students to solve problems using mathematics skills
learned in the classroom. Students must read the items carefully, identify the information needed
to solve the tasks involved, devise a method of solution, perform the calculations, and, when
required, offer explanations. This process provides insight into the students’ mathematical
knowledge, abilities, and reasoning processes.

There are two types of mathematics CR items: SCR and ECR. The student can earn 0-2 points
on SCRs and 0—4 points on ECRs. Both types are scored using item-specific rubrics. The
abbreviated tasks of SCRs and the more elaborate tasks of ECRs are carefully constructed to
reflect the scoring rubrics. All item-specific scoring rubrics are based on generic rubrics, which
are written by DRC test development specialists and approved by EED and committees of
Alaska educators.
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READING ASSESSMENT MEASURES

The reading component of the SBAs is composed of items that address GLEs in grades 3 through
10. The assessable GLEs for each grade level are distributed among the three major reporting
categories: Word Identification Skills, Forming a General Understanding, and Analysis of
General Content or Structure. Information about the GLEs assessed in each reporting category,
as well as the types and numbers of items used in each category, can be found in the test
blueprints (Appendix 1).

MC, SCR, and ECR items are used to measure the reading GLEs. All items in the reading
assessment are derived from a selection of literary and informational passages.

Multiple-Choice Items

MC items require students to select a correct answer from four response choices with a single
correct answer. Each MC item is scored as right or wrong and has a value of 1 point. The
selection of incorrect response choices, or distractors, commonly results from misinterpretation,
predisposition, unsound reasoning, or superficial reading.

Constructed-Response Items

The reading CR items are designed to address comprehension of text in ways that MC items
cannot. Composing a written response requires the student to prepare an answer using supporting
details or examples drawn from the text.

There are two types of reading CR items: SCR and ECR. The student can earn 0-2 points on
SCRs and 0—4 points on ECRs. Both types of items are scored using an item-specific scoring
rubric. The abbreviated tasks of SCRs and the more elaborate tasks of ECRs are designed to be
passage-dependent. All item-specific scoring rubrics are based on generic scoring rubrics
developed by DRC test development specialists and reviewed and approved by EED and
committees of Alaska educators.

WRITING ASSESSMENT MEASURES

The writing component of the SBAs has three major reporting categories: Write Using a Variety
of Forms, Structures and Conventions of Writing, and Revising. Information about the GLEs
assessed in each reporting category, as well as the types and numbers of items used in each
category, can be found in the test blueprints (Appendix 1).

The writing assessment employs four types of items: standalone and stimulus based MC, SCR,
and ECR (i.e., writing prompts). The different items are designed to measure students’
understanding of different writing forms, conventions, and types of revisions, and their ability to
draft a rough-draft response to a writing prompt.
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Multiple-Choice Items

MC items require students to select a correct answer from four response choices with a single
correct answer. Each MC item is scored as right or wrong and has a value of 1 point. On the
writing assessment there are two types of MC items: standalone and stimulus-linked. The
stimulus-linked items are linked to a written passage, or stimulus. The selection of incorrect
response choices, or distractors, typically represents misunderstanding, misinterpretation, or
misidentification. MC writing items are preferred when attempting to determine whether students
can identify various forms of writing, are familiar with different writing conventions, and can
select correct revisions.

Constructed-Response Items

CR items are independent writing items requiring written student responses. There are two types:
SCR and ECR. SCRs are 2-point items and are scored using an item-specific scoring rubric.
ECRs are 4-point writing prompts at grade 3, and 4-point and 6-point writing prompts at grades 4
through 10. The ECRs are scored using a general rubric. The ECRs at all grade levels are
presented with a writing checklist for students’ use as they draft their response. In responding to
the prompt, students may use scratch paper for planning, organizing, and drafting ideas. The
student’s first complete draft is what is scored, and this response to the writing prompt is not
considered as a final, published piece of writing.

The abbreviated tasks of SCRs and the more elaborate tasks of ECRs are constructed to reflect
the scoring rubrics. All item-specific rubrics are based on generic rubrics written by DRC test
development specialists and reviewed and approved by EED and committees of Alaska
educators. The generic rubrics for grades 4 through 10 were written using the Alaska 6-point
instructional rubric as a guide, so that they provide a direct link to writing as it is taught and
assessed in the classroom. The generic rubrics (Appendix 2) are placed on the EED Web site
well in advance of the assessment so that educators are able to see how student responses will be
scored.

2007 OPERATIONAL PLAN

The 2007 grades 3—9 SBAs in mathematics, reading, and writing were comprised of a single
form at each grade level. The 2007 grade 10 SBAs in mathematics, reading, and writing were
comprised of 14 forms. All of the forms contained identical core items for all students. In
addition, each form also included a set of field test items that were embedded throughout each
form at grades 3 through 9 and appended at grade 10.
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Table 2—1 displays the design for the mathematics test for grades 3 through 10. The column
entries for this table denote:

e the grade level

e number of core MC items

e number of field test MC items

e number of core SCR items

e number of core ECR items

e number of field test SCR and ECR

e total number of MC, CR (SCR and ECR) items

e total number of operational points

Table 2—1. Mathematics Test Plan 2007 per Operational Form

Multiple- Core | Core
Grade Choice i)tems SCR | ECR fZTpSl}nS' I];(e)::ll: Op;l;'(;tt?(l)nal
Items | Items .
Core FT @2pt) | (4 pt) 4 pt) MC/CR Points
3 56 6 2 1 1 62/4 64
4 56 6 2 1 1 62/4 64
5 56 6 2 1 1 62/4 64
6 56 6 2 1 1 62/4 64
7 56 6 2 1 1 62/4 64
8 56 6 2 1 1 62/4 64
9 56 6 2 1 1 62/4 64
10 | 34 |89%| 1 | 0-1 42;;3/ 40

* This is presented as a range because of the need to field test HSGQE, SBA, and
dual-coded items on each form.
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Table 2-2 displays the design for the reading test for grades 3 through 10. The column entries for

this table denote:

e the grade level

e number of core MC items

e number of field test MC items

e number of core SCR items

e number of core ECR items

e number of field test SCR and ECR
e total number of MC, CR (SCR and ECR) items

e total number of operational points

Table 2-2. Reading Test Plan 2007 per Operational Form

Multiple- Core Core
Choice Items SCR FT CRs | Total Total
ECR .
Grade Items Items (2 pt.or | Items | Operational
Core | FT (2 pt. or 4 pt.) | MC/CR Points
(4 pt.)
3 pt.)
3 52 10 2 1 1 62/4 60
4 52 10 2 1 1 62/4 60
5 52 10 2 1 1 62/4 60
6 52 10 2 1 1 62/4 60
7 52 10 2 1 1 62/4 60
8 52 10 2 1 1 62/4 60
9 52 10 2 1 1 62/4 60
10 62 10 1 2 1 72/4 72
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Table 23 displays the design for the writing test for grades 3 through 10. The column entries for
this chart denote:

e the grade level

e number of core MC items

e number of field test MC items

e number of core SCR items

e number of core 4 point or 6 point ECR items (writing prompt)

e number of field test SCR items

e number of field test ECR items
e total number of MC, CR (SCR and ECR) items

e total number of operational points

Table 2-3. Writing Test Plan 2007 per Operational Form

Multiple- Core Core
Choice Items SCR ECR FT FT Total Total
Grade Items Items SCRs | ECRs Items Operz}tional
Core FT | 2 pt) “ [;)t;';)r 6 | 2pt) | 4pt.) | MC/CR Points
3 46 8 5 1 1 0 54/7 60
4 46 8 2 2 1 1 54/6 60
5 46 8 2 2 1 1 54/6 60
6 46 8 2 2 1 1 54/6 60
7 46 8 2 2 1 1 54/6 60
8 46 8 2 2 1 1 54/6 60
9 46 8 2 2 1 1 54/6 60
10 28 11 2 4 1 1 39/8 50
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An individual student’s score is based solely on the core items. The total number of operational
points is 64 points for mathematics, 60 points for reading, and 60 points for writing at grades 3
through 9, and 40 points for mathematics, 72 points for reading and 50 points for writing at grade
10. The total raw score is obtained by combining the points from the core MC and core CR (SCR
and ECR) portions of the test as follows:

Student’s Score in Mathematics

Student’s Score in Reading

Student’s Score in Writing

GRADE-LEVEL EXPECTATIONS SUBSUMED WITHIN REPORTING

CATEGORIES

Grades 3-9: 56 MC items plus
two 2-point SCR items plus

one 4-point ECR item = 64 points
Grade 10: 34 MC items plus

one 2-point SCR items plus

one 4-point ECR items = 40 points

Grades 3-9: 52 MC items plus
two 2-point SCR items plus

one 4-point ECR item = 60 points
Grade 10: 62 MC items plus

one 2-point SCR items plus

two 4-point ECR items = 72 points

Grade 3: 46 MC items plus
five 2-point SCR items plus
one 4-point ECR item = 60 points

Grades 4-9: 46 MC items plus
two 2-point SCR items plus

one 4-point ECR item plus

one 6-point ECR item = 60 points
Grade 10: 28 MC items plus

two 2-point SCR items plus

three 4-point ECR items plus

one 6-point ECR item = 50 points

The mathematics, reading, and writing content area reporting categories (or strands) are further

subdivided for specificity and eligible content or limits. For mathematics, each reporting
category is subdivided into one or more areas of emphasis. For reading and writing, each
reporting category is subdivided into one or more performance standards. If assessable and

usable in statewide assessment, each respective area of emphasis or performance standard is
subdivided into one or more GLEs. Areas of emphasis or performance standards that are not
assessable and usable in statewide assessment are identified for local assessment. Test items are

not written for these locally assessable areas of emphasis or performance standards.
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Total mathematics, reading, and writing scores reported at the student level are based on the
common items for each reporting category. The number of GLEs subsumed within each
reporting category by content area and grade are listed in the Tables 2—4 through 2—-6.

Table 2—4. Number of Assessable Mathematics GLEs by Reporting Category and Grade

Reporting Category Grade

3 4 5 6 7 8 9 10
Numeration 7 10 | 10 8 7 9 5 7
Measurement 7 5 4 6 5 2 2 1
Estimation and Computation 5 4 3 3 5 4 4 2
Functions and Relationships 3 2 4 4 5 5 6 6
Geometry 6 6 5 7 7 8 4 6
Statistics/Probability 4 5 5 4 5 5 6 6
Total 32 1 32 | 31 | 32 | 34 | 33 | 27 | 38

Table 2-5. Number of Assessable Reading GLEs by Reporting Category and Grade

R tine Cat Grade

eporting Categor

P 5 sory 3 4 5 6 7 8 9 10
Word Identification

Skills 3 4 4 4 4 4 4 4
Forming a General

Understanding 6 ! ! ! 6 6 ? ?
Analysis of General

Content or Structure 4 6 8 10 ? ? 1 1
Total 13 (17 |19 |21 [ 19 | 19 | 24 | 24

Table 2—6. Number of Assessable Writing GLEs by Reporting Category and Grade

Grade
3 4 5 6 7 8 9 10

Reporting Category

Write Using a Variety

of Forms 2 3 4 4 5 5 5 5

Structures and
Conventions of Writing

Revise 1 1 1 1 4 4 4 4
Total 5 6 7 9 14|14 | 14 | 14

Data Recognition Corporation Page 9



Spring 2007 Alaska Standards Based Assessments (SBAs) Operational and Field Test Technical Report

TEST DEVELOPMENT TIMELINE

A series of major test development activities took place in 2006 and 2007, which culminated in

the administration of the operational SBA assessments in April 2007. These key activities

included the:

Development of items, tasks, and writing prompts.

Review of items by external committees of educators (content review, bias/sensitivity

review).

Field testing of new mathematics, reading, and writing items in April 2006.

Review of items by external committees of educators (item review with data).

Final selection of items used to construct the 2007 SBAs.

Table 2—7 provides a high-level timeline of these major activities, which are described in detail
in this report.

Table 2—7. General Timeline Associated with 2006 Field Testing
and 2007 Operational Assessment of Mathematics,

Reading, and Writing at Grades 3—10.

Time Frame Activity

April 2006 Administration of 2006 assessment with field test items

August 2006 Content committee review of field tested items; review
for statistical quality

August 2006 Content committee review of newly developed items for
2007 field test

August 2006 Bias/sensitivity committee review of newly developed
items for 2007 field test

December 2006 Forms construction of spring 2007 operational test

April 2-16, 2007 2007 operational assessment administration grades 3—9

April 3-5, 2007 2007 operational assessment administration grade 10
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ITEM AND TEST DEVELOPMENT PROCESS

The most significant considerations in the item and test development process were: aligning the
items to the GLEs; determining the grade-level appropriateness (reading level/interest level,
etc.); depth of knowledge; cognitive level; item/task level of complexity; estimated difficulty
level; relevancy of context for each item; providing rationales for distractors; and determining
style, accuracy, and correct terminology. In addition, the Standards for Educational and
Psychological Testing (AERA, APA, NCME, 1999) and Universal Design (Thompson,
Johnstone, & Thurlow, 2002) guided the following steps in the item and test development
process:

e Analyze the GLEs and test blueprints.

e Analyze item specifications and style guides.

e Select qualified item writers.

e Develop item-writing workshop training materials.

e Train test development specialists and item writers to write items.

e Write items that match the standards, are free of bias, and address fairness and sensitivity
concerns.

e Conduct and monitor internal item reviews and quality processes.

e Prepare passages and items for review by committees of Alaska educators (content and
bias/sensitivity).

e Select and assemble items for field testing.

e Field test items, scoring of the items, and analysis of the data.

e Review items and associated statistics after field testing, including bias statistics.
e Select and assemble items for operational forms (test construction).

Item Writer Training

The test items were written by internal DRC item writers who have experience writing items, and
selected writers from across the country who are experienced writers, teachers, or former
teachers who have a great deal of specialized knowledge in the subject area of their expertise. All
writers met the following qualifications:

e A bachelor’s degree or higher in mathematics, reading, writing, curriculum and instruction,
and/or related field.

e In-depth understanding and knowledge of the special considerations involving the writing of
standards-based multiple-choice items, including an understanding of cognitive levels,
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estimated difficulty levels, grade-level appropriateness, depth of knowledge, readability, and
bias considerations.

e In-depth understanding and knowledge of the special considerations involving the writing of
standards-based constructed-response (0—2 point and 0-3 or 0—4 point) items, including the
writing of scoring rubrics for each item.

e For the writing tests, in-depth understanding and knowledge of the special considerations
involving the development of writing prompts (1-6 point) with scoring guidelines. General
rubrics are found in Appendix 2.

All item writers were provided with an in-depth training workshop coupled with one-on-one
writing sessions with DRC test development specialists and lead item writers. Prior to
developing items for the SBAs the cadre of item writers was trained with regard to:

e Alaska content standards, performance standards, and GLEs.

e Cognitive levels, including depth of knowledge.

e Principles of universal design.

e Skill-specific and balanced test items for the grade level.

e Contextual relevance.

e Developmentally appropriate structure and content.

e Item-writing technical quality issues.

e Style considerations and item specifications approved by the EED.

The DRC Item Writer Training Manual, Fairness in Testing Manual, Depth of Knowledge
Levels, and The Principles of Universal Design document that were used during the training are
provided in Appendices 3—6.

Reading Passage Selection

All reading items in the reading assessment were derived from a selection of literary and
informational passages. Passages acquired were “authentic” in that they were culled from
published materials or commissioned from experienced passage writers. To be used in the SBAs,
approval to reprint published materials was secured from the publisher.

Passage finders and reading content specialists who have teaching experience at specific grade
levels were given formal training on the specific requirements of the Alaska assessments.
Passages were submitted to DRC’s reading test development team for screening and editing
internally. The team screened and edited passages for:

e Interest and accuracy of information in a passage to a particular grade level.

e (Grade-level appropriateness of passage topic and vocabulary.

e Rich passage content to support the development of high-quality test questions.

e Bias, sensitivity, and fairness issues.
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e Readability considerations and concerns.

Passages that survived this extensive screening process were prepared for a formal committee
review by Alaska grade-level reading teachers who read and reviewed the passages for the same
criteria listed above. The Alaska Bias and Sensitivity Committee also read and reviewed the
same passages for issues related to bias, sensitivity, and fairness. Passages were accepted, edited,
and/or rejected by both committees of Alaska educators. Comments and concerns were noted,
and EED provided DRC with the final determination as to whether or not a passage was
approved. The final selection of passages to be field tested was based on the specific
requirements for each grade-level assessment such as the percent of fiction and nonfiction,
gender and ethnicity considerations, and diversity of passage topics.

Passage Readability

The readability of a passage was a judgmental process made by Alaska grade-level classroom
teachers, DRC’s reading content specialists, and other individuals who understand each
particular grade level and children of a particular age group. In addition, formal readability
programs were also used by DRC to provide a “snapshot” of a passage’s reading difficulty based
on sentence structure, length of words, etc. All of this information, along with the classroom
context and content appropriateness of a passage, was taken into consideration when selecting a
passage for a particular grade.

Item Writing

To ensure that all test items met the requirements of the approved target content test blueprint
and item specifications and were adequately distributed across subcategories and levels of
difficulty, item writers were asked to document the following specific information as each item
was written.

Alignment to the Alaska Grade-level Expectations: There must be a high degree of match
between a particular question and the GLE it is intended to measure. Item writers were asked to
clearly indicate what GLE each item was measuring.

Estimated Difficulty Level: Prior to field testing items, the item difficulties were not known,
and writers could only make approximations as to how difficult an item might be. The estimated
difficulty level was based upon the writer’s own judgment as directly related to his or her
classroom teaching and knowledge of the curriculum for a given subject area and grade level.
The purpose for indicating estimated difficulty levels as items were written was to help ensure
that the pool of items prepared for review by Alaska educators and EED and subsequent field
testing would include a range of difficulty (easy, medium, and challenging).

Appropriate Grade Level, Item Context, and Assumed Student Knowledge: Item writers
were asked to consider the conceptual and cognitive level of each item. They were asked to
review each item to determine whether or not the item was measuring something that was
important and could be successfully taught and learned in the classroom.

Multiple-choice (MC) Item Options and Distractor Rationale/Analysis: Writers were
instructed to make sure that each item had only one clearly correct answer. Item writers
submitted the answer key with the item. All distractors were plausible choices that represented
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common errors and misconceptions in student reasoning. The rationale/distractor analysis for
each distractor for mathematics was also provided.

Constructed-Response (CR): Each constructed-response item (SCR and ECR items) included
specific scoring rubrics. Specific scoring rubrics were complete and explained why each score
point would be assigned. The complete item-specific rubrics were also written to explain the
strengths and weaknesses that were typically displayed for each score point.

Face Validity and Distribution of Complexity Levels: Writers were instructed to write items
to reflect various levels of cognitive complexity using Taxonomy of Educational Objectives
(Bloom et. al., 1956). As each item was written, the writer classified one of four cognition levels:
recall, application, analysis, or evaluation for each item. The writers were instructed to write
items so that the pool of items would represent a distribution of items across cognitive levels, as
required by the test and item specifications.

Face Validity and Distribution of Items Based Upon Depth of Knowledge: Writers were
asked to classify the depth of knowledge of each item, using a model based on Norman Webb’s
work on depth of knowledge (Webb, 2002). Items were classified as one of four depth of
knowledge categories: recall, skill/concept, strategic thinking, and extended thinking.

Readability: For mathematics item development, writers were instructed to pay careful attention
to the readability of each mathematics item to ensure that the focus was upon the concepts; not
on reading comprehension. As a result, the goal for each mathematics writer was to write items
that were, to the greatest degree possible, independent of the assessment of reading. Subject
areas such as mathematics contain many content-specific vocabulary terms. These terms make it
impossible to use the standard methods available for determining the reading level of test
questions. Wherever it is practical and reasonable, every effort was made to keep the vocabulary
one grade level below the tested grade level. Resources writers used to verify the vocabulary
level were the EDL Core Vocabularies (Taylor et.al., 1989) and the Children’s Writer’s Word
Book (Mogilner, 1992). In addition, every mathematics test question was taken before
committees comprised of Alaska grade-level experts in the field of mathe