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Chapter 1. Overview of Maine Science Assessments

The Maine Science Assessment is administered to students in grade 5, grade 8, and third year of high school (HS)
via computer-based testing (CBT) with a wide range of accessibility features (e.g., color scheme, font size, and
zoom) for all students. Accommodated paper-based tests (PBT) (e.g., standard font-size print, Braille, and large
print [LP] as well as response accommodations that allow students to respond to test items using different formats)
are available for students with disabilities. The Maine Science Assessment was administered to publicly funded
students during May 2023 in the following numbers: 12,189 students in Grade 5, 13,239 students in Grade 8, and
13,484 students in High School.

The Spring 2023 operational and field-test assessments leveraged the items in the New Meridian Science
Exchange, a licensable collection of content contributed by states from their Next Generation Science Standards
(NGSS)—-aligned assessments as well as content specially developed by New Meridian. The items selected for the
Maine Science Assessment measure the science standards of the Maine Learning Results (MLRs). To ensure item

quality, the items in the Science Exchange are reviewed against The New Meridian Framework for

Quality Review of NGSS Science Assessment Items, which New Meridian developed in partnership with experts in

the field of science education to articulate the critical elements of quality science assessment. The items used on the

Maine Science Assessment are continuously monitored for technical quality for Maine Students.

1.1. Purpose of the Assessment

The Maine Science Assessment has three primary purposes:

1. To provide information to the public about school performance through the state’s ESSA reporting system, the
ESSA Data Dashboard.

2. To support school identification within the state’s ESSA compliant system of school identification and support.

To provide a source of information for ongoing local program evaluation.

Student results are reported according to academic achievement descriptors utilizing cut scores established in
standard setting for each of four achievement levels: Well Below State Expectations, Below State Expectations, At

State Expectations, Above State Expectations.

The MLRs/NGSS that the Maine Science Assessment are designed to measure are three-dimensional learning
standards that describe a vision of what it means to be proficient in science. They envision science as a body of
knowledge, an evidence-based model, and a theory-building enterprise that continually extends, refines, and

revises knowledge. Therefore, the standards weave together each of the following:

1. Disciplinary Core Ideas (DCI) — are science topics that have broad importance across multiple sciences or
engineering disciplines that
a. provide a key tool for understanding or investigating complex ideas and solving problems;
b. relate to students’ interests, life experiences, and societal concerns; and
c. areteachable and learnable over multiple grades at increasing levels of complexity.
2. Science and Engineering Practices (SEP) — describe behaviors in which scientists engage as they
investigate and build models and theories about the natural world and are the key set of engineering

practices that engineers use as they design and build models and systems.
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3. Crosscutting Concepts (CCC) — provide an organizational framework for connecting knowledge across

science disciplines to form a coherent and scientifically based view of the world.

1.2. Current Year Updates

The Spring 2022 administration posed several challenges due to the ongoing COVID-19 pandemic. The six-week
administration window (four weeks for grades 5 and 8 and four weeks for high school, with 2 weeks overlapping)
for 2022 was expanded to later dates (May through early June) rather than the earlier testing dates in previous
years (2020 and earlier) to allow for students in remote and/or hybrid learning environments the opportunity to

come into schools to be assessed in a secure environment.

In the 2022-2023 school year, classrooms were mostly back to regular and so the administration window returned

to two weeks, May 15-26, 2023, for all three grades.
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Chapter 2. Test Design and Development

2.1. Test Specifications

2.1.1. Criterion-Referenced Test

All items on the Maine Science Assessment forms come directly from the New Meridian Science Exchange item
bank. In 2019, New Meridian launched the Science Exchange, a participatory science assessment item bank that
facilitates sharing of science content. The Science Exchange includes over 2,000 science items in grades 3-8 and
high school, all of which align to the NGSS. Most of the items from the exchange have been used operationally on
other state forms, and all items have been reviewed for fairness, bias, sensitivity, 3 NGSS dimensions, sense-

making, and technical quality.

2.1.2. Item Types

To support valid measurement of the depth and breadth of the Maine Learning Results (MLRs), a variety of item
types were identified and used to best elicit evidence of a student’s mastery of a DCl and an SEP. The range of item
types used on the Maine Science Assessment was selected to ensure accessibility and fairness for all test takers
while maintaining a tight alignment to the MLRs. Item types included selected-response, technology-enhanced, and
constructed-response (i.e., prompts), which together provide a high level of reliability and validity in measuring
student performance. Items on the Maine Science Assessment may appear as standalone items or be grouped

together to form clusters based on a common stimulus.

A cluster includes two or more items that require students to actively use the SEPs while applying their knowledge
of the CCCs and drawing on their understanding of the DCls to explain a phenomenon or to solve a
science/engineering problem. This process requires students to engage in sense-making as they actively reason and
think about a phenomenon/problem. The process of sense-making is central to measuring student understanding of
the NGSS and is a conceptual process in which a learner actively engages with the natural or designed world,

wonders about it, and then develops, tests, and refines ideas to make sense of a phenomenon.

Cluster Stimulus. The items in a cluster are linked together with a grade-appropriate common stimulus and are
scaffolded to help students make sense of a novel phenomenon. Stimuli are developed around phenomena or
scientific problems to engage students in intriguing, realistic, and meaningful scenarios. These scientific phenomena
require test takers to engage in sense-making throughout the cluster and are purposefully chosen to support
multiple items that require students to demonstrate their achievement across multiple dimensions. The stimuli
provide sufficient information to measure multiple dimensions of the science standards without teaching the
content. All stimuli are developed to avoid subject matter that could introduce bias or sensitivity issues in student

responses.

For students taking the computer-based assessment, the common stimulus in each cluster is shown on the left side
of the screen and appears with every item in the cluster. The stimuli are formatted to minimize scrolling when
possible and to allow for the optimal layout for student accessibility. The paper forms also contain the common
stimulus on the left side of the paper booklet and the items on the right when possible. The right side of the paper

booklet contains as many items as can reasonably fit in the space provided. If additional pages are required, the
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scenario is repeated so students do not have to flip back to a previous page to refer to images or data tables. The

students do not need to reread the background each time, but it is there for them if they need to refer to it.

Cluster Items. The items within a cluster are closely tied to the stimuli to provide a valid measure of the MLRs.
Within each cluster, the items cover the concepts and evidence that relate to a given Performance Expectation (PE),
which are central to the phenomenon or problem presented in the scenario. PEs are statements of what students
should know and be able to do within the NGSS. However, the primary focus of the items is on the more specific
DCls, SEPs, and CCCs that make up each PE. This focus allows items in the Science Exchange to more carefully
measure all aspects of a given PE and not constrain the assessment to only one combination of DCls, SEPs, and
CCCs. Items within a given cluster may also assess several different SEPs, DCls, and CCCs that are found in the

NGSS and are best used to make sense of the phenomenon outlined in the scenario.

Multiple-Part Items. Some items include multiple questions presented in multiple parts for students to answer. In
some of these items, the parts are independent of each other, and in others they are dependent. In both cases, the
parts are included to assess a deeper understanding of the science concepts being tested. Many times, students will
progress through these multiple-part items by using one or more of the three NGSS strands (DCI, SEP, and CCC)
when making sense of a scenario. The first part of these items typically asks students to make a claim or identify
evidence of a claim. The second part often asks students to use scientific reasoning to support their claim or
reasoning about the evidence that can be used to support their thinking. These items are generally worth two

points.

2.1.3. Response Formats

The clusters and standalone items include three general response formats—selected-response, technology-

enhanced, and constructed-response. See Appendix A for examples of item response formats.

Selected-Response. Selected-response (SR) items include both traditional multiple-choice (MC) (i.e., select one
correct answer among four options) and multiple-select (MS) (i.e., select a specified number of correct options or all
the correct options). Both are well-established, versatile item types that provide an objective, efficient, and reliable
method for measuring all levels of content knowledge. SR items help identify student misconceptions that are made
evident through item response and distractor analyses. Students can earn one point for each selected-response MC

item and one or two points for each selected-response MS item.

Technology-Enhanced. Technology-enhanced items (TEls) provide an objective, efficient, and reliable method for
measuring students’ readiness to engage with information with varying degrees of cognitive complexity. The range
of TEls can be used to assess the critical-thinking and problem-solving skills specified by the MLRs. Students can

earn one or two points for each TEI.

A variety of TEls were included in the test forms. These item response formats help provide a more authentic and

engaging experience for students.

Constructed-Response. Constructed-response (CR) prompts provide another dimension of depth by requiring
students to generate a written response. Thus, CR prompts may be better suited to address standards that require
more cognitively complex engagement with information, including synthesis, drawing conclusions, modeling, and

application. Students can earn up to two points for each constructed-response item.
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Vaine Educational Assassmonts

Science and Target T Gl e Target Oper_ahonal Score

Science Practice  Engineering Percent Points
Practices (SEP) Min Max Min Max
SEP4

Evaluate SEP5 30% 12 14 16 18
SEP7

Reason SEP2

Scientifically SEP6 30% 12 14 16 18

Total 90% 40 50

The Operational/Field Test Form Planner in Appendix B provides additional details for the composition of each form

administered in 2023 in terms of subdiscipline, performance expectation, DCls, SEPs, and CCCs by item counts.

2.1.6. Depth of Knowledge/Cognitive Complexity

Traditional Depth of Knowledge (DOK) and Cognitive Complexity measures have limited utility on a
multidimensional science assessment in which the focus of most of its clusters of items is based in sense-making.
For 2023, simple p-values and match to blueprint were considered when selecting items for the final form. Several
items on the ME science form were operationally administered in other Science Exchange states in previous years.
Going forward, Cognitive Complexity will be determined using The New Meridian Framework for

Quality Review of NGSS Science Assessment Items in Appendix C. This framework outlines how items are to be
judged by a group of evaluators across multiple metrics to determine the cognitive load on each student as they are
answering each item. As outlined in the NGSS, the primary driver of complexity in all NGSS-aligned items is the
extent to which students engage in sense-making to complete an item or a task. This process of measuring
complexity as an attribute of sense-making is aligned with A Framework to Evaluate Cognitive Complexity in
Science Assessments (Achieve, Inc., 2019).

The New Meridian framework relies heavily on Achieve research, and this report serves as the backbone to
quantifying the complexity of all Science Exchange items and tasks. Specifically, items are evaluated using the two-
step process outlined in the report. The first step is an analysis at the individual item level. At this level, four
indicators are considered:

Scenario contributions to complexity
DCI or disciplinary understanding contributions to sense-making

SEP contributions to complexity

AW N

CCC contributions to complexity

Using these indicators, evaluators determine the degree to which students engage with the item or scenario and
how this contributes to the level of sense-making required by this item and in what ways students’ use of this

dimension supports sense-making.

The second step is an analysis at the task level. This analysis includes consideration of how multiple items come
together to compose a complete task. Evaluators look at how many dimensions are a part of the task and the overall
scaffolding that engages students in sense-making throughout the task. Evaluating items using the New Meridian
and Achieve frameworks allows for a more detailed judgment of the level of thinking required for a specific science

task and builds on the multi-dimensional and progressive nature of NGSS items and clusters.
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Vaine Educational Assassmonts

2.2. Test Development Process

The test forms for the Maine Science Assessment were constructed from fully licensed content from the New
Meridian Science Exchange item bank. Forms include a mix of operationally ready content contributed by two state
partners in addition to items developed by New Meridian. The item development and review processes for items

from these three sources are described and discussed here.

2.2.1. Iltem Development

The Maine Science Assessment consists of items developed by New Meridian and content contributed by two state
partners denoted here as Contributing State A and Contributing State B. The contribution of items from these three

sources is described below in Table 7.

Table 7. Operational Items by Contributor for Spring 2023 Forms

Grade Contributor Total Items Clusters Standalone ltems
05 New Meridian 8 2 0
05 Contributing State A 18 4 3
05 Contributing State B 9 2 1
08 New Meridian 14 4 2
08 Contributing State A 14 4 5
08 Contributing State B 12 4 0
HS New Meridian 19 4 5
HS Contributing State A 6 2 0
HS Contributing State B 15 4 0

2.2.1.1. Item Development Processes for New Meridian-Developed Items

New Meridian develops content for the Science Exchange to ensure the health of the item bank, including the
quality of the items, while also ensuring that items in the bank meet specific state requirements. To fill gaps in
content in the New Meridian Science Exchange item bank and to accommodate the Maine item release policy, New
Meridian develops new content through the New Meridian Science Educator Cadre. The Cadre is a team of teachers,

subject matter experts, and experienced contractors trained by New Meridian to develop and review science tasks.

For 2023, the clusters that were field tested in Maine came from the Science Exchange licensed item bank. To
develop additional clusters to be field tested, New Meridian employed members of the Science Educator Cadre.
These cadre members were current or former classroom teachers and were trained by New Meridian in cluster
development. Three of the cadre members hold a master’s degree, and two hold a PhD. In total, twelve clusters

were developed by these cadre members for field testing.
New Meridian’s design principles include the following:

e Analyzing high-quality stimulus materials
e Researching, analyzing, synthesizing, organizing, and using information from multiple sources
e Elaborating on and extending understanding; reasoning from models and evidence

e Citing evidence in support of a response

Maine Science Assessment Technical Report Spring 2023 v1.0 - Last Updated 2023.12(Dec).5 Page 14 of 432



e Applying content knowledge through discipline-specific practices

These design principles reflect a commitment to quality and to measuring what matters most for students’ future

success: critical thinking, deep understanding, and the ability to communicate ideas effectively.

2.2.2. Selection and Training of New Meridian Science Educator Cadre Members

All science cadre members involved in reviewing the stimuli and items on the spring 2023 test hold at least a
bachelor’'s degree, with over 80% holding a master’s degree or PhD. Approximately 83% of the cadre members
were active K-12 classroom teachers, with the remainder being involved in the educational assessment industry. All

cadre members had prior experience with the NGSS.

2.2.3. New Meridian Science Exchange Item Reviews

To ensure item quality, New Meridian, along with several experts in the fields of science education and educational
assessment, have developed a framework for reviewing science assessment items (Appendix C). Using this
framework, the New Meridian Science Educator Cadre reviews each item that is submitted. They review items for
scenario quality, NGSS multi-dimensional performance, and technical quality. With this approach, New Meridian
ensures that all items in the bank meet the highest standards of quality and that these measures are transparent to

our subscribers.

All cadre members participated in a professional development session in which they learned how to use New
Meridian’s Item Review Framework for Quality Review of NGSS. Multidimensional performance indicators determine
the degree to which tasks and items require students to use the DCls, SEPs, and CCCs to actively engage with the
natural or designed world. Specifically, when reviewing multidimensional performance, New Meridian evaluates
items and clusters based on evidence, models, and scientific principles (e.g., sense-making) and the extent to which

items assess each dimension and multiple dimensions together.

Reasoning with evidence, models, and scientific principles (e.g., sense-making). This reasoning is the
fundamental differentiator between three-dimensional tasks and more traditional science assessments when taken

in concert with the specifics of the dimensions engaged.

Item level. Individual items require students to engage in generating evidence, to apply evidence
to claims with reasoning, or to reason about the validity of claims related to a phenomenon or

problem.

Cluster level. Assessment clusters require students to connect evidence (provided or student-
generated) to claims, ideas, or problems (e.g., explanations, models, arguments, scientific
questions, definitions of/solutions to a problem) by using the DCls, SEPs, and CCCs as

fundamental components of their reasoning.

Assessing each dimension and multiple dimensions together. For each dimension (DCI, SEP, CCC), alignment
indicators include the element of the dimension that is required to respond to the item/cluster, at what grade band
the dimension is engaged, and whether the dimension is engaged in service of sense-making (in contrast to rote

information).

Item level. Individual items require students to use each dimension at grade level in service of

sense-making.
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Cluster level. Across a task, students are required to use at least two dimensions together to

make sense of phenomena and/or problems.

2.2.4. New Meridian Item Writer Training

New Meridian conducted a virtual item-writer training workshop in the summer of 2022. Over the course of 35

hours, the 12 writers received professional development on the following:

e  Unpacking the standards (DCls, SEPs, and CCs)
e  Phenomena brainstorming

e  Equity and inclusion

e  Scenario development

e  Storyline development of items for a cluster that uses sensemaking

There were peer reviews and content reviews throughout the development process. The final handoff was a
stimulus with a phenomenon and 5-7 items aligned to a particular NGSS grade level and topic. These items then
went through bias and sensitivity review, copyediting, and content review prior to field testing. They also were

reviewed by other cadre members using New Meridian’s Item Review Framework for Quality Review of NGSS.

The agenda for the training can be found in Appendix D.

2.2.5. Item Selection and Test Assembly

The items and tasks were selected from the New Meridian Science Exchange item bank to meet the approved
blueprints. The items selected were based on operational performance on the Maine Science Assessment in 2021,

2022, or on performance in the contributing state as well as alignment to the blueprint.

The process of item selection begins with analyzing the content present in the Science Exchange item bank and
comparing that to the Maine test blueprint to identify the content that needs to be developed and typically

continues with

e  Selection and professional development of prescreen reviewers (from the educator cadre)

e  Prescreen review and results analysis of that review (identification of what moves on to the full item
review)

e  Selection and professional development of full item reviewers (from the educator cadre)

e  Full item review with at least two cadre members reviewing each item and stimulus, adjudication of those
reviews, and results analysis of that adjudication (identification of what moves on to be eligible for Maine
forms or for revisions)

e Accessibility, bias, and fairness review and copyediting

e  Selection of items for forms

e Review by Maine DOE personnel

New Meridian’s training for the cadre focuses on key design principles, including those described in The New
Meridian Framework for Quality Review of NGSS Science Assessment Items, that ensure high-quality, well-aligned

test items.

Accessibility, bias, and fairness review. Each item and task selected for the Maine Science Assessment went
through an accessibility and bias and fairness review prior to use on the test forms. During this review, New

Meridian reviewed the scenarios and items selected for the test forms to confirm that there were no accessibility or
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bias or sensitivity issues that would interfere with students’ ability to achieve their best performance. Scenarios and
items were reviewed to evaluate adherence to the New Meridian Fairness Guidelines and to ensure that they do not
unfairly advantage or disadvantage one student or group of students. New Meridian made edits and modifications

to the scenarios and items to eliminate sources of bias or sensitivity and to improve accessibility for all students.

Style and copyedit review. Each test form for the Maine Science Assessment passed through a final style and

copyedit review. The following criteria were used during this review:

e Scenarios, images, and items are clear, correct, and formatted to adhere to the New Meridian style guide.
e  Scenario language and stem questions for online and paper forms are identical.

e Alttag language is correct, clear, and consistent with other tags where possible.

e Alttag language is free of spelling, grammatical, and mechanical errors.

e [tem directions for online forms use verbs such as “Select” and “Move” based on item type.

e [tem directions for paper forms resemble the online versions as closely as possible and are clearly stated

for paper administration (i.e., ask students to “Mark” instead of “Move”).

2.2.6. Draft Test Forms Review

The Maine Science Assessment forms were constructed with items and tasks from the fully licensed New Meridian
Science Exchange item bank. The Maine DOE participated in a test form review, during which items and tasks were

reviewed for blueprint alignment and fatal flaws.

2.2.7 Alternative Presentations

Technology-enhanced items were converted to paper-based versions for use on accommodated forms. For
example, a computer-based drag-and-drop item may have been accommodated to a matching item on paper, in
which the student draws lines to the same response options as in the online version. The items and tasks were then
arranged into paper-based forms that were comparable to the approved online forms, meaning the forms were
designed to measure the same content but with an alternate response format. These paper-based forms were the

foundation to producing large-print and braille accommodated forms.

2.3. Standards Rotational Plan

See Appendix E for more information.

A three-year (2023-2025) rotational plan based on content in the topic arrangement of the NGSS is proposed.
Maine’s blueprint is organized by topic. Per the blueprint, all topics should have a minimum of two score points and

a maximum of five score points. The rotational plan was developed to cover all topics within a three-year period.

Following the intent of A Framework for K=12 Science Education, the DCls can be mixed and matched with any SEP

and any CCC; the PE is just one combination of these. For that reason, the topic organization of the DCls are the
focus and not the individual PEs that are in the topic. In the item review process, each individual dimension of the
NGSS is aligned separately to the items. Although items are assigned a PE, the alignment of the PE is only based on
the content that corresponds to a DCI within that PE. The SEP or CCC are not considered for that alignment.

The Maine Science Assessments consist of item clusters with a few standalone items sprinkled throughout. The

experts recognize that standalone items do not elicit the in-depth sense-making intent of the NGSS very well, and
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therefore the Maine blueprint includes very few of these items. Each item cluster is designed to assess students’
deeper understanding of the DCls found within the NGSS. Using various SEPs and CCCs to assess the content of
the DCls found within the NGSS, each item cluster will assess unique combinations of DCls, SEPs, and CCCs that
are not necessarily found within the PE. This use is also consistent with the way Maine’s achievement level

descriptors (ALDs) are constructed.

Each cluster will assess at least one DCI, CCC, and SEP; however, no one item is expected to assess all three. In
other words, items can be one (only assess one dimension of the NGSS) to three-dimensional (assess all three
dimensions). The clusters are developed to dig deeper into the content of the DCls. Students are presented with a
discrepant event (phenomenon) and are asked to make sense of the phenomenon as they work through the item
cluster. Students need to apply their knowledge of the content, their knowledge of science and engineering
practices and skills, and their ability to make connections across the different content areas through the crosscutting

concepts to make sense of the phenomenon given.

Because most of the items are cluster-based and ask students to make sense of a phenomenon, most clusters can
only assess one, possibly two, content pieces (DCls). Each cluster consists of 2—7 items, which means there will be
at least 2-7 score points for a given topic. The intent of the NGSS is to strive for deeper understanding of more
complex content and skills, emphasizing depth over breadth. Item clusters allow for the assessment of deeper
understanding by giving students the opportunity to apply multiple DCls, SEPs, and CCCs to make sense of a
phenomenon. (Student & Gong, 2012. Reference: Recommendations to Support the Validity of Claims in NGSS

Assessment.) Therefore, the three-year rotational plan shows that all NGSS topics will be covered as outlined in the
blueprint. It is also important to note that the SEPs are represented in three categories and that all categories will

be equally represented in each administration.

Other considerations were made when developing the rotational plan. One is the size of the student population.
Administration is to roughly 40,000 students throughout the state, which includes grades 5 and 8 and high school.
For validity, Maine has two forms with 13 field test (FT) score points each. With a total of 26 FT score points in each
administration, 5 or 6 new content pieces found in the topics that are lacking adequate coverage can be added each

year.

Another consideration is the organization of PEs in middle school and high school. The PEs within middle school
and high school are not broken out by grade level. For example, high school may have courses in biology, physics,
chemistry, and/or Earth science. Maine only assesses high school science once, and a student will most likely take
the assessment during grade 11. Therefore, there are 67 PEs to consider for inclusion in a high school assessment.
According to the National Research Council, “Because externally developed assessments cannot, by design, assess
the full range and breadth of the performance expectations in the Next Generation Science Standards (NGSS), they
will have to focus on selected aspects of the NGSS (reflected as particular performance expectations or some other
logical grouping structure)” (National Research Council, 2014). Instead of trying to assess every PE, which is not
how items are aligned or written, Maine DOE has used the topic organization of the NGSS to ensure each topic is
equally covered and equally emphasized. Some topics encompass more PEs than others, but equally weighing the

content at the topic level helps support teachers in their understanding that each topic is equally important to teach.
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Chapter 3. Assessment Administration

3.1. Responsibility for Administration

Principals and their designated assessment coordinators are primarily responsible for the assessment’s overall
security and ethical administration, scheduling logistics, materials handling, and training and supervision of all
assessment administrators/proctors. Manuals were provided to ensure uniformity in assessment procedures across

schools and districts (Appendix F). The Principal and Assessment Coordinator (PAC) Manual and Assessment

Administration Manuals (AAM) stress the importance of assessment security and ethics throughout the

administration process. These manuals contain explicit directions and scripts for assessment administrators to read

aloud to students.

3.2. Administration Procedures

Maine districts and schools were provided with eight types of manuals/guides conveying best practices and
procedures to successfully administer the Spring 2023 Maine Science Assessment. The materials were available for

download on the Maine Science Support site.

List of manuals/guides:

Principal and Assessment Coordinator Manual (PAC Manual)
Assessment Administrator Manuals (one for each grade)
Proctor User Guide

Accessibility Guide

Device, System, and Lockdown Browser Installation Guide
ADAM Platform User Guide

Quick Guide — Starting Your Maine Science Assessment

© N O oK WwWwDN R

Practice Assessment Administration Manuals (one for each grade level)

The PAC and AAMs set expectations for assessment security and ethics and provided procedure checklists for use
before, during, and after administration. These checklists were designed to assist with the logistics for preparing,

administering, and cleaning up for the online and paper-based assessments.

The AAMs provided critical information for preparing to administer the Maine Science Assessment, including the
materials to be provided for student use, the types of questions students encounter, instructions for assessing
students who require accommodations, and final preparations. The AAMs also included scripts for administering the
assessment and descriptions of the universal features, designated supports, and accommodations available for

students.

The Proctor User Guide provided the procedures to proctor the online assessment in the Assessment Delivery and

Management (ADAM) platform. It detailed how to log in to ADAM as a proctor; how to access and manage
assessment session dashboards; how to confirm which students are in an assessment proctoring group; and how to

start, pause, and end an assessment session.

For district and school assessment administrators and technology coordinators, the Accessibility Guide provided the

necessary information for the embedded and non-embedded accessibility tools available for the Maine Science

Assessment. The ADAM platform featured a range of onscreen tools that enhanced the accessibility of the online
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assessments for all students, including those who required visual, auditory, and attention-focus supports. This
guide explained the accessibility features and provided a brief tutorial for each tool, including where to find it within

the assessment platform and how to use it.

Two of the guides, the Device, System, and Lockdown Browser Installation Guide and the ADAM Platform User

Guide, contained procedures and information that helped districts and campuses prepare their networks, systems,

and devices for the technology needs of the online assessment system.

In addition, the Quick Guide — Starting Your Maine Science Assessment was meant to be used along with the online

tutorial in ADAM. From a student’s perspective, the guide and the tutorial explained how to sign into the Maine
Science Assessment in the lockdown browser, how to navigate the assessment from the welcome page to the

review page, and how to use the universal tools.

The Practice Assessments in ADAM are an online set of scenarios and items meant to familiarize students with the
types of questions they may encounter when they take the Maine Science Assessment. The practice test is not
scored nor are the students’ answers retained. Each online question can be answered and checked via the online

interface.

The Practice Assessment Administration Manual is meant to be used in conjunction with the Practice Assessments

for the Assessment Administrators Manual. The two manuals explain the uses of the practice assessments and

contain the rationales and exemplars for those assessments.

Together, these manuals document the knowledge and procedures needed to support the successful administration

of the Maine Science Assessment.

3.3. Participation Requirements and Documentation

The Maine Science Assessment assesses all publicly funded Maine students in grades 5, 8, and third year of high
school. Students with significant cognitive disabilities who qualify for the alternate assessment to the Maine Science
Assessment will participate in the MSAA-Science. The Maine Science Assessment does not need to be submitted
for any student who was assessed through the alternate assessment. Maine DOE. included out-of-state students,
students from regional programs, and students from private nonsectarian schools for this administration. Districts

and/or schools could optionally offer the assessment for students who were homeschooled.

No assessments were allowed to be administered at home. All assessments had to be administered by trained
assessment administrators at a school building unless the Maine DOE approved special considerations (i.e., medical
exemptions). Students who answered at least 25% of the entire assessment (within any sessions) were considered

participants, received scale scores, and were included in the data matrix.

Appendix G presents the participation in the Maine Science Assessment by publicly funded students by grade and
demographic group. One hundred and forty-one students classified as either homeschooled, privately funded at a

non-private (PRI) school, or from the Bureau of Indian Education (BIE) are omitted from the reported score results.
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3.4. Administrator Training
The Maine School Administrative Units (SAUs—districts) and schools were offered three avenues to obtain training
for the Maine Science Assessment.

First, New Meridian, in partnership with Maine DOE, provided a prerecorded virtual session to introduce

administrators to the Maine Science Assessment and to its alignment to the NGSS. This session was posted online

and left open for viewing by the field at their leisure.

Second, three (3) live virtual question-and-answer sessions were provided for districts, schools, and coordinators to

ask questions about three key topics—Maine Science Assessment — Install | ockdown Browser, Maine Science

Assessment — Rostering in ADAM Platform & Accessibility, and Maine Science Assessment — Administering.

Proctoring & Accessibility Review. These live sessions were recorded and made available online for districts and

schools to view at a later time if they could not attend the live session.

Third, several short videos were created and made available on the ZenDesk support website to help principals and

coordinators with standard process questions in ADAM regarding the following:

e Rostering students for the online Maine Science Assessment

e Adding new users for the online Maine Science Assessment

e  Proctoring the online Maine Science Assessment

. _ :

e  Alias Proctor Group Upload

e Adding a class and enrolling all students in the grade

Together, these online sessions and videos helped secure a successful second year operational Maine Science

Assessment administration.

3.4.1. Support Center

A support center was established to provide support for districts, campuses, principals, and coordinators before,
during, and after the assessment administration. As this was the third year of the new Maine Science Assessment,
the support center opened for phone, chat, email, or Zendesk support requests starting Monday, April 17, 2023,
from 7:30 a.m. to 4:00 p.m. EST. Starting Monday, May 1, 2023, until the last day of the administration (Friday, May
26, 2023), the support center was open from 6:30 a.m. to 6:00 p.m. EST. Then, for one week after the assessment,
the support center was open Tuesday, May 30 through Friday, June 02, 2023, from 7:30 a.m. to 4:00 p.m. EST for
phone, chat, email, or website support. The support center then resumed its normal operating hours of 7:30 a.m. to
4:00 p.m. EST for email or website support. No matter how the field contacted the support center, all contacts were

documented as a Zendesk support ticket and tracked from first contact to resolution (as shown in Table 8).
Table 8. Support Center Operating Hours

Date Range Hours Support Type
June 20, 2022-April 14, 2023 7:30 a.am.—4:00 p.m. EST = Email or the support center website
April 17,2023-April 28,2023 = 7:30 a.m.—4:00 p.m. EST | Phone, chat, email, or the support center website
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Date Range Hours Support Type
May 1, 2023-May 26, 2023 6:30 a.m.—6:00 p.m. EST Phone, chat, emall, or the support center website
May 30, 2023-June 2, 2023 7:30 a.m.—4:00 p.m. EST Phone, chat, emall, or the support center website
June 5, 2023-April 24, 2024 7:30 a.m.—4:00 p.m. EST = Email or the support center website

3.5. Universal Tools, Designated Supports/Features, and
Accommodations

The Maine Science Assessment Accessibility Guide is structured into two sections, the ADAM Accessibility Tools
and Online Accessibility Tools User Guide. The ADAM Accessibility Tools section is further categorized into three
sections, catering to varying student needs: universal tools for all students, designated supports for some students,
and accommodations requiring IEP/504 documentation. These tools, supports, and accommodations are available to
all students. The decision regarding their use is made by the student’s educational team and tailored to the

individual’s needs, irrespective of their disability status.

It is essential to ensure that tools, supports, and accommodations align with those utilized during the student’s
regular classroom instruction, including test-taking. In certain cases, a student who relies on these tools, supports,
and accommodations may need to complete the test in a separate setting. This ensures minimal distractions for

other students and safeguards the security and confidentiality of the test.

The responsibility for ensuring proper implementation of these resources fall upon principals and assessment
coordinators, who are tasked with making sure that assessment administrators and proctors comprehend the

correct usage and administration of these tools.

3.5.1. Universal Tools for All Students

Universal tools are made available to all students. There were two types of universal tools available to students,
embedded (shown in Table 9) and non-embedded (shown in Table 10).
e Embedded universal tools are provisions within the online assessment platform (ADAM) available to all
students.

e Non-embedded universal tools are provisions outside the online assessment platform.

Table 9. Embedded Universal Tools—Provisions Within ADAM

Tool Tool Icon Description

Review \E‘ Review page shows flagged items for review and items not attempted
Accessibility Accessibility options of Color Scheme / Font Size / Zoom enlargement

Flag or | Ability to flag or bookmark an item to return to for review

Bookmark

Line Reader = The line reader tool helps focus on reading one line of text at a time

Response 2 Ability to hide/cover an answer choice — not available on all item types, such as

Masking technology enhanced
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Support
Bilingual Word Glossary

for MLs

Description

A bilingual/dual language word-to-word glossary is provided to students who are

multilingual learners as a language support as per ILAP.

3.5.3. Accommodations Requiring IEP/504 Documentation

Accommodations that required Individualized Education Program/Plan (IEP) or 504 Plan documentation were

available for student use. These accommodations are changes in procedures or materials that do not alter what the

assessment measures and are used to increase equitable access during the assessment for students for whom there

is documentation of the need on an IEP or 504 Plan. Read aloud/human reader and American Sign Language,

braille, scribe, paper-based, or paper-based large print were provided as non-embedded accommodations. (See

descriptions in Table 13.)

Table 13. Non-Embedded Accommodations—Provisions Outside of ADAM Based on IEP or 504 Plan

Accommodation

Read Aloud/Human Reader

American Sign Language

Braille

Scribe

Paper-Based

+

Large Print

Description

Text is read aloud to student by Test Administrator or human reader as
documented in the IEP/504 plan.

Test is translated via sign language interpreter to student by Test
Administration as documented in the IEP/504 plan.

Both contracted and un-contracted braille (English Braille, American Edition or
Unified English Braille) are available as indicated by a student’s IEP/504 plan.
Students who require a braille assessment will be sent a transcribed paper-
based assessment.

The student may dictate answers to a human scribe in an individual setting as
indicated by a student’s IEP/504 plan. Human scribe records verbatim what a
student dictates and must give the student an opportunity to review scribed
text. Scribed answers must be entered into the online testing platform — no
paper submissions accepted.

This accommodation is for students with an IEP/504 plan that requires
assessments to be paper-based and not administered online.

3.5.4. Universal Tools, Designated Supports, and Accommodations Summary

Universal tools, designated supports, and accommodations enabled students to complete the assessment to the

best of their ability. Before the administration of the Maine Science Assessment, responsible parties including

principals, assessment coordinators, and their designated representatives were responsible for the following

actions:

1.

Assigning students to the appropriate embedded universal tools, designated supports, and

accommodations within the ADAM assessment platform.

Assigning students to the relevant non-embedded universal tools, designated supports, and

accommodations, ensuring that students had the correct paper-based version (standard font, large print, or

braille) when necessary.
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3. Verifying that the correct tools, supports, and accommodations were assigned to students who utilized

them during the Maine Science Assessment administration.

For detailed guidance on how to notate these tools, supports, and accommodations within the ADAM platform,
please refer to the ADAM Platform User Guide.

Table 14 indicates the number of publicly funded students who assessed without any accommodations versus the

number of students for whom at least one accommodation was provided.

Table 14. Number of Students Tested, Without and With Accommodations

Grade Without Accommodations With Accommodations
05 9855 2334
08 11304 1935
HS 12598 886

Appendix H provides the accommodation frequencies observed for each grade level administration.

3.6. Assessment Security

The quality and usefulness of the assessment data generated by the Maine Science Assessment depend primarily
on the uniformity of the assessment administration and the security of assessment materials. Valuable information
about student achievement of the content standards and the effective measuring of Maine Learning Results (MLRs)

would be seriously compromised if assessment security was not strictly implemented and maintained.

School principals are responsible for ensuring that the Maine Science Assessment administration takes place under
these guidelines. Duplication of any portion of the Maine Science Assessment content is strictly forbidden, including
but not limited to audio recording, video recording, photographing, photocopying, and handwritten copying. No
assessment or record of student work or computer-generated responses may be retained, discarded, recycled,

removed, or destroyed.

Principals and assessment coordinators were directed in the Principal and Assessment Coordinator (PAC) Manual to

collect, inventory, and account for all secure assessment materials before, during, and after completion of the
assessment administration, whether that administration was online or on paper. The principals and coordinators
were to ensure that all assessment materials, including the Student Assessment Cards, Student Assessment
Booklets, and Assessment Administrator Manuals, were returned by each assessment administrator/proctor and

regional program.

AUl SAUs (districts) and schools were directed to call the Maine DOE in the event of a situation that could have

caused the assessment administration to be compromised.
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3.7. Assessment Administration Window

The test administration window for all grade 5, grade 8, and the third year of high school science assessments was
scheduled for May 15-26, 2023. Notably, the assessment window was adjusted to a two-week duration, in contrast
to the previous two years when it was extended beyond the standard two-week timeframe. These previous
extensions were a response to the unique educational challenges posed by COVID-19 and aimed at improving the

accessibility of the assessment for students.

3.8. Assessment and Administration Irregularities

Two irregularities were reported during this administration. The first irregularity pertained to a procedural issue in
which a student with an |EP took the science assessment on paper, with the student’s case manager subsequently
inputting the answers into the ADAM platform. It is worth noting that this process deviated from the standard
procedure for this assessment. The correct procedure entails shipping the paper assessment(s) to the paper scoring
vendor, who then enters the student’s responses into ADAM. Upon further investigation, it was confirmed that the
answers in the test booklet matched the responses entered into ADAM. Consequently, the Maine DOE did not

invalidate this student’s assessment.

The second irregularity involved the use of an external resource to answer a constructed response question.
Following a review by the Maine DOE Assessment Team Committee, this student’s assessment was invalidated

with no score reported.

3.9. Quality Assurance of Results

Rigorous quality control procedures were implemented throughout the test development, administration, scoring,

and analyses phases.

3.9.1. Quality Control of Assessment Administration

Administrator Training sections (3.4 and 3.4.1) of this report provide details about the tutorials, training,

administration manuals, and support center that supported the standardized administration and security of the

Maine Science Assessment.

To ensure against loss of data during online administration, ADAM by default transmits student responses back to
the MZD cloud-based servers every 15 seconds. As an additional precaution to minimize the impacts of
interruptions in connectivity, the student session is also synched with the servers each time the student moves to a
new question. Should an interruption occur, the student is prevented from moving to the next question. This limits
the potential disruption impact to a single question. At the close of the test session, all temporarily stored content
and data are automatically removed from the browser cache, meaning that the ADAM lockdown browser solution is
also more secure than other local storage methods. Per an agreement with Maine DOE, all test sessions still open at
11:59 EST are considered idle. ADAM automatically submits the results and closes the session. Maine DOE

authorization is required to reopen the session.
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3.9.2. Paper-Based Assessments

For paper-based assessments, Strategic Measurement and Evaluation, Inc. (SME) used rigid and redundant secure
materials—processing procedures to ensure that test booklets and the associated processing boxes remained secure
throughout test administration, document processing, scanning, and storage. Material movement was constantly
monitored as documents were shipped to schools, returned to SME, and processed through the scanning center.

SME'’s processing procedures ensure 100 percent accounting of all materials.

SME created pre-ID labels based on student registration information and applied these labels to test booklets that
were then sorted and shipped to the student’s designated testing site. To facilitate tracking and security, SME pre-
coded each test booklet with a unique sequential identification number. SME inventoried the test booklet numbers
that were sent to each test administration site prior to shipping and audited return shipments to ensure all test
booklets were returned. Specific packing and shipping instructions were included to support the distribution,

collection, and return of test booklets to SME.

Materials were securely delivered in sealed boxes with a clear directive that only the test center supervisor was
designated as a recipient. The delivery required the signature and printed name of the designated recipient. No
package was allowed to be left at a school without a signature. A dedicated courier service picked up and returned
test booklets directly from each testing site. Immediately upon receipt of return shipments, SME scanning staff

inventoried the test materials.

After inventory, test booklets were boxed (by grade/subject) and placed in secure temporary storage at SME’s
scanning site. Access to the secure temporary storage area was restricted to authorized personnel. Processing
boxes were numbered, inventoried, and recorded in the electronic inventory system. Handling and retrieval of boxes

was limited to authorized personnel.

All student test booklets received by SME were scanned according to strict quality assurance (QA) procedures to

ensure the accuracy of the data capture. QA procedures included the following:

e  The preparation and testing of all scanning programs using test decks with known characteristics.
e Constant monitoring of scanner operations, including scanner calibration, document alignment, scanner
speed, clerical checks and monitoring of documents that generate an error code.

e Verifying image file counts against expected page counts with deviations triggering an immediate alert.

After being scanned, test booklets were stored at a secure warehouse for the time period required by the contract

and then securely recycled on site.
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Chapter 4. ltem-Level Scoring

The Maine Science Assessment consisted of a variety of item types, including selected-response, technology-
enhanced, and constructed-response formats. Certain item types, such as selected-response and technology-
enhanced, were configured for automatic, rule-based machine scoring in ADAM, the test administration platform.
Scoring rules are documented on the test maps as part of the test form development process and verified during the

initial key check validation process.

This section describes the scoring process for both the machine-scored items and the range-finding and hand-
scoring processes for the constructed-response prompts. Along with the detailed description of the range-finding

process, it provides information about scorer qualification, training, and monitoring.

4.1. Machine-Scored Items

Machine-scorable items were scored within the ADAM test delivery platform for both online and paper

administration modalities.

Online Administrations: The ADAM platform technology is designed to automatically process scores upon student
submission. Machine-scorable assessment questions include items for which the test taker response is an online
interaction with the item, such as with multiple-choice, drag-and-drop, and other technology-enhanced items.
These item interaction types include the programming necessary to correctly score student response(s) as
designated by the item author. Programming also includes specific response-processing instructions, embedded in
technical encoding, based on the item interaction type. ADAM uses the Question and Test Interoperability (QTI)

technical encoding standard to render and score assessment items.

Paper-Based Administrations: Student responses for the machine-scorable items that were delivered on paper
were entered into the ADAM system by Strategic Measurement and Evaluation, Inc. (SME) during the processing of
students’ returned paper forms. Specifically, all responses were entered by the first transcriber. Then a second
trained transcriber reviewed all the answer choices entered by the original transcriber. The second transcriber
viewed all the items and the related transcription for 100% accuracy. If a discrepancy was found, the second
transcriber logged the discrepancy and made the correction. A third transcriber reviewed each record as a final QA

check.

Quality control systems and methodology included as part of the item review and approval process ensure that item
scoring rules are configured correctly, and each item is properly machine scored when administered as part of an
assessment. The ability to review simulated student responses to items and review the machine-scored output is

also native to the item authoring/review process, and further ensures scoring accuracy.

4.2. Human-Scored Prompts

This section describes the complete range-finding and scoring process for all the constructed-response prompts on

the Maine Science Assessment.

After the test administration, operational scoring was conducted for all the constructed-response prompts (i.e., two

prompts for grade 5, four prompts for grade 8, and four prompts for high school). The operational scoring guides
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consisted of anchor papers, a practice set, and qualification sets. The final scoring guides with Maine DOE-approved

scores were used to train all scoring staff.

Student responses to constructed-response prompts were human-scored using MZ Development, Inc.’s (MZD)
Online Scoring and Reporting (OSCAR) electronic scoring platform. Through OSCAR, qualified scorers accessed
responses created by online test takers (i.e., in the ADAM online test administration platform). Scorers evaluated
each response according to the scoring rubric and recorded its score via mouse entry through the OSCAR system.

When a scorer finished evaluating one response, the next response immediately appeared on the computer screen.

Electronic responses in OSCAR were organized by grade and prompt. Access to student responses was controlled
using role-based permissions to limit platform interaction and to enhance test security. Scorers were assigned to a
specific grade-level team and were given a unique OSCAR login that allowed them to view specific prompts only

once the qualification criteria were achieved. In the OSCAR system, scorers see only the student response; they do

not have access to any student demographic information.

After test administration and operational scoring, range-finding was conducted for all constructed-response field-
test prompts (i.e., two prompts for grade 5, two prompts for grade 8, and one prompt for high school) to finalize the
scoring rubrics and to identify samples of student responses for each score point. These samples were reviewed by
the Maine educator range-finding committee and used to build field-test scoring guides. The field test scoring

guides with Maine DOE range-finding committee-approved scores were used to train all scoring staff.

4.2.1. Scoring Location and Staff

Scoring for the Maine Science Assessment was completed at SME’s scoring center in Lafayette, Indiana. All training

and scoring activities were conducted in person at the scoring center.

SME used a hierarchical structure to manage the Maine Science Assessment scoring project. The project had a
designated scoring manager and scoring content specialist who reported directly to SME’s scoring director. Based
on experience and qualifications, scorers were assigned to a grade-level scoring team with a designated scoring
supervisor and table leader. Scoring teams were physically separated into different rooms. These rooms were
organized in such a way as to allow for constant supervision and monitoring of computer screens, facial expressions,

and body language.
4.2.1.1. SME Staff Positions

The following SME staff positions were involved with scoring activities for the Maine Science Assessment:

e  Scoring Director — oversaw program communication and coordination of all scoring activities.

e Scoring Manager — coordinated range-finding activities, oversaw daily scoring operations, managed
scoring training, and monitored scoring supervisors and table leaders.

e Scoring Content Specialist - managed the range-finding team(s) and coordinated the creation of all
scoring guides; with the scoring manager, trained grade-level scoring supervisors and table leaders and
monitored their work.

e Assessment Manager — participated in range-finding activities and consulted with scoring leadership as
needed.

e Grade-Level Scoring Supervisors — worked under direct supervision of the scoring manager to assist with

range-finding, helped prepare scoring materials, and trained and supervised scorers and table leaders.
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e Table Leaders — were experienced scorers who assisted scoring supervisors with read-behinds, answering
questions, and monitoring group performance.

e  Scorers — worked as part of grade-level teams based on qualifications and experience.

4.2.2. Range-Finding

Upon completion of operational scoring, SME facilitated range-finding for all field-test constructed response
prompts that appeared on the Maine Science Assessment (i.e., four prompts for grade 5, four prompts for grade 8,

and six prompts for high school).

SME and the Maine DOE completed range-finding for the Maine Science Assessment virtually (via Zoom) in July.
Maine DOE sent out a general notice for recruitment to all Maine educators on April 25, 2023. At that time of
publication, the Maine DOE presented the educators with opportunities to participate in upcoming committees for
the remainder of 2023 consisting of range-finding, standard setting, and data review. Once the Maine DOE educator
recruitment form closed, the Maine DOE reviewed the list to confirm the educators were indeed certified science
educators and then sent New Meridian the list with the educators’ contact information. New Meridian then
contacted the educators that signed up for range-finding to confirm their participation and provide them with further

details, as well as the virtual Zoom meeting links and codes.

The educator participants’ range-finding grade-level assignment was as follows: five educators for the grade 5
assessment, three for the grade 8 assessment, and four for the high school assessment. Of those twelve certified
educators, six identified their area of expertise as Life Science, three as Chemistry, two as Earth & Space Science,
and one as Physics. All were certified in the grade levels for which they participated in range-finding. All educators

were required to sign an NDA to participate.

Representatives from the New Meridian content and program management teams also participated in the range-

finding meetings.

To prepare for virtual range-finding meetings with Maine educators, an internal SME range-finding committee
consisting of SME’s assessment manager, scoring director, scoring manager, scoring content specialist, and
experienced scoring supervisors reviewed the draft scoring rubrics. This review process included discussions with

New Meridian’s test development and content teams.

After the scoring rubric discussions, SME’s scoring manager and scoring content specialist reviewed samples of
student responses and selected approximately 100 sample responses per prompt to be scored as part of the
internal range-finding process. The final set of responses included for each range-finding item was chosen to be
representative of the types of answers students produced. OSCAR was used to select, organize, score, and annotate
the sample responses for Maine educator review. These sample responses covered a range of score points and

represented a variety of issues and patterns across student responses.

Next, SME’s range-finding committee conducted initial range-finding for all prompts. The purpose of the initial SME
range-finding sessions was to identify 30-45 representative samples for Maine DOE educator review and approval.
The range-finding process for an individual item began with a review of the item prompt and the draft scoring
rubric. Following this review, each SME range-finding participant (typically 4 or 5 per item) independently reviewed
all the initial sample responses for a particular item and assigned a score. Participants were encouraged to also
annotate each sample response to document questions, comments, patterns, or issues that needed further

clarification.
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After each participant independently reviewed and scored the sample responses, the range-finding facilitator (e.g.,
the scoring content specialist, scoring manager, or scoring director) led a group discussion of each sample response.
The purpose of the group discussion was to assign a consensus score and an annotation to each sample response. If
questions arose during the group discussion (e.g., regarding something that was not covered by the scoring rubric),
the issue was discussed by the participants to identify the elements that led to the assignment of different scores.
After discussion, the facilitator recorded the consensus score assigned to each sample response. Responses for
which a score could not be agreed upon were noted as “do not use.” The facilitator documented the discussions and

noted any decisions that were made.

The range-finding targets (i.e., the number of sample responses pulled) for each score point appear in Table 15. The
range-finding process described above was repeated, as needed, until the SME committee was satisfied with the

sample responses and associated scores and notation.

Table 15. Targets for Initial Range-Finding

Target
Item Max Points
0 points 1 point 2 points
1 15-20 15-20 N/A
2 12-15 12-15 12-15

SME and the Maine DOE range-finding committee met virtually via Zoom for 3- to 4-hour sessions to discuss all the
sample responses and scores and to finalize the scoring notes and rubrics for each prompt. These discussions

included decisions about the defining characteristics and thresholds for responses at each score point.

Representatives from the New Meridian content and program management teams also participated in the range-

finding meetings and documented group feedback related to item development and content.

Following the Maine DOE/SME range-finding meetings, SME staff made any required edits to the scores,
annotations, or rubrics as directed by the Maine educator range-finding committee. Then SME used the final
committee-approved samples to construct item-level field-test scoring guides. These field test scoring guides were

used by senior scoring staff to score all the field-test responses.

After field-test scoring, the item data were reviewed to determine if a field-test item was eligible for inclusion on a
future operational form. SME's internal range-finding committee followed the procedures described in this chapter
to complete additional range-finding for all new items that were eligible for an operational form. This additional
range-finding produced enough responses to build operational scoring guides. Each item-level operational scoring
guide included one anchor set, one practice set, and two qualification sets. The approved specifications for the
scoring guides are presented in Table 16. The master copies for each scoring guide (for table leaders, scoring

supervisors, and scoring leadership) included the Maine DOE range-finding committee’s comments and annotations.

Table 16. Specifications for Scoring Sets

Set Name Set Specifications
e 1 client-approved sample response per score point
Anchor Set e  May also include a second sample for each score point if there is more

than one plausible way to illustrate the merits of a score point
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4.2.5. Methodology for Scoring Polytomous Items

The range of possible score points for the polytomous items on the Maine Science Assessment was 0 to 2. Scoring
procedures for polytomous items included both single-scoring and double-blind scoring. Each response received at
least one score. As described in more detail in section 0, 10% of all responses were independently scored by a
second scorer who was not provided any information regarding the first assigned score. The first and second scores

were compared, and the results were used to calculate the level of inter-rater agreement.

Responses that could not be assigned a numeric score based on the rubric were assigned a non-score code. The list
of valid non-score codes appear in Table 191 Non-score codes assigned by scorers were included in read-behind
protocols and were monitored by scoring leadership to ensure accuracy and consistency in scores. Responses that

received a non-score code counted as zero points toward student scores.
Table 19. Non-Score Codes

Non-Score Code Non-Score Code Explanation

B Blank (no attempt to respond)

U Unreadable (illegible, incoherent, random keystrokes [online only])

4.2.6. Scorer Training

Once selected as a potential scorer, all scorers were required to pass the initial training and qualification process
before scoring live student responses. SME selected experienced scoring staff to serve as trainers, and their
presentation of the scoring materials to potential scorers was closely monitored by the scoring director and scoring
manager. The scorer training for each item was based on the scoring guides developed from the responses scored

during prior range-finding sessions.

Scoring training began with an introduction of the scoring staff and an overview of the purpose, goals, and
guidelines for the Maine program. This included a discussion about the security, confidentiality, and proprietary

nature of all scoring materials, student responses, and procedures.

The scoring training was structured around a three-step process during which the trainer facilitated a review of
anchor, practice, and qualification sets. SME administered practice and qualification sets electronically via OSCAR,
which provided a concrete record of training and qualification outcomes and allowed trainers to identify challenging

content and when scorers needed additional training.

Anchor Set. The anchor set was used by the scoring trainer to introduce the item and scoring rubric to scorers and
to calibrate scorers to the response criteria required to achieve each score point. To accomplish this, the scoring
trainer reviewed the validated annotation for each response with the scorers and explained how the student

response mapped onto the requirements listed in the scoring rubric.

Practice Set. Once the anchor set was reviewed and the trainer answered all content or rubric questions, the
scoring trainees scored the responses in the practice set. The practice set responses were delivered electronically in
OSCAR. Trainees logged into OSCAR and accessed the practice set associated with the item on which they just
received training. The trainees independently read and scored each practice set response using the online system.

1 Other types of responses not meeting the rubric requirements, including off-topic, direct copy of the prompt, or language
other than English, were assigned a score of zero.
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After reviewing the group practice set scores to see if there were common errors or misunderstandings, the trainer
facilitated a group discussion to review the practice set on a response-by-response basis. The trainer reviewed each
response in detail and discussed the Maine DOE-approved score and annotation and explained why the response

received the score it did.

Qualification Sets. Following the presentation of the anchor set responses and the scoring and discussion of the
practice set, scoring trainees demonstrated their ability to apply the scoring criteria by qualifying (i.e., for operational
scoring) with acceptable agreement to the true scores on the qualification sets. The selected qualification responses
covered all score points on the targeted rubric and were representative of the range of possible responses. The

specific qualifying criteria provided by Maine DOE were as follows:

e Responses were scored with at least 80% exact agreement and at least 90% exact or adjacent agreement on
at least one qualifying set.
e  Scorers were allowed 1 discrepant score (i.e., 1 score out of 10 that was more than one score point from the

predetermined true score), provided they had at least 8 exact scores.

All scorers took both qualifying sets. Upon completion of Qualification Set 1, the trainer reviewed the group scores
to see if there were common errors or misunderstandings. The trainer then facilitated a discussion of each response
and explained the true score. This process was repeated for Qualification Set 2. A scorer had to qualify on at least
one set to become eligible to score a particular item. The scoring platform was configured to lock out a user if the
qualification criteria were not met. Trainees not meeting the qualification standard were either dismissed from the

item and given the opportunity to train on a different item, or they were dismissed from the project scoring team.

Retraining. Individual scorers might receive retraining during the scoring process if deemed necessary by table
leader or scoring supervisor observations and/or from the results of various reports. More specifically, the need for
retraining was identified if scorers had a large number of nonadjacent scores (e.g., on the 10% of responses
requiring a second read), unsatisfactory exact agreement rates, or anomalies detected during the read-behind

process.
Retraining by scoring leadership involved several techniques:

e Discussion of student response(s) and the scores involved in the resolution.
e Discussion of specific responses identified during the read-behind process.

e Review and discussion of anchor papers.

4.2.7. Scoring Leadership Training

Prior to beginning the scoring process, SME’s scoring manager conducted leadership training for scoring supervisors
and table leaders. The scoring supervisors and table leaders were expert scorers who had experience in all facets of
scoring. Scoring supervisors were assisted by table leaders, and both were responsible for carefully monitoring the
scoring accuracy of all scorers on their assigned team. Scoring supervisors and table leaders are the next-level

experts regarding the prompts and the scoring requirements and procedures for the project.

During the leadership training sessions, the logistics of the scoring sessions and scoring routines were discussed.
This included the criteria by which scorers would qualify, procedures for monitoring accuracy and reliability, and

procedures for retraining and evaluating scorers on their team.

4.2.8. Scoring Quality Control Methods
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Scorers were required to demonstrate and maintain their ability to score student responses accurately and
consistently throughout the scoring window. SME used several quality assurance techniques to ensure that scoring

was valid and reliable for the duration of the scoring window:

e  Creating small scoring teams.

e Embedding validity papers.

e Implementing read-behind protocols.
e Implementing double-blind scoring.

e Implementing recalibration sets.

Small Scoring Teams. For scoring the Maine Science Assessment, the ratio of table leaders to scorers was
approximately 1:8. Maintaining the ratio of table leaders to qualified scorers to below 1:10 allowed the table leader
to meaningfully observe and interact with each member of their assigned scoring team and to intervene when

questions Oor concerns arose.

Embedded Validity Papers. Embedded validity papers were reviewed by Maine DOE and SME during the range-
finding process and assigned Maine DOE—approved scores. These validity responses were loaded into OSCAR and
automatically inserted into the scoring queue so that they did not distinguish themselves from the live student

responses.

Eight to ten embedded validity papers were distributed at random throughout the first full shift of scoring to ensure
that scorers were sufficiently calibrated at the beginning of the scoring period. After submitting a score for an
embedded validity paper, scorers received immediate confirmation or corrective feedback. The feedback included
the true score and a brief annotation to highlight why the response received the score that it did. Embedded validity

papers were used for all constructed-response prompts.

Read-Behind Protocols. Table leaders, under the supervision of a scoring supervisor, were responsible for reading
behind each scorer on his or her scoring team. As an additional quality assurance check, scoring supervisors

conducted additional read-behinds to monitor table leader performance.

Read-behinds were conducted at a rate of at least 5-10% per scoring shift. If a scorer was struggling or falling
below the expected rate of agreement, additional read-behinds were conducted. The OSCAR scoring platform
randomly selected responses scored by each scorer and directed those responses to the table leader or scoring
supervisor for review. Table leaders could see the score assigned by the original scorer for each reviewed response.
During read behinds, table leaders looked for scoring patterns or issues requiring clarification and addressed issues

on an individual or a group basis. Percentages of read-behinds conducted for each item are provided in Appendix |.

If the table leader determined that a response had been scored incorrectly, he or she provided the correct score,
appropriate feedback, and/or retraining to the initial scorer. This retraining focused on using the language of the
rubric and referring to the appropriate anchor, practice, or qualification papers. A score that was changed by a table

leader (or any scoring leadership) became the new score of record.

The scoring director, scoring manager, and scoring content specialist monitored the status of read-behinds as well
as monitored any score changes applied by table leaders or scoring supervisors to ensure consistency and accuracy

across all scores.

Double-Blind Scoring. OSCAR was configured to automatically select 10% of student responses to all
constructed-response prompts to be double scored. This double-blind scoring was used to calculate inter-rater

agreement rates that scoring leadership used to monitor accuracy and consistency. In OSCAR, these second reads
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are tagged as “reliability papers” and are equally distributed across scorers throughout the scoring window for a
particular item. Appendix | presents the percent exact and exact/adjacent agreement between scorers for each item

by grade.

The reliability papers (i.e., second reads) with discrepant first and second scores were automatically flagged in
OSCAR for a third score resolution. Resolution papers were reviewed on an ongoing basis by scoring leadership,
and the scoring supervisor assigned the appropriate resolution score and provided immediate feedback to the scorer
who assigned the discrepant score. The resolution score (e.g., third score) assigned by the scoring supervisor
became the official score of record. The scoring manager and scoring content specialist monitored resolution scores

applied by scoring supervisors to ensure consistency and accuracy across all scores.

If a scorer fell below the expected rate of agreement (e.g., 80%), the scorer was retrained or removed from the item.
If a scorer was retrained, the scoring manager and scoring supervisor reviewed all scores assigned prior to
retraining to determine if those scores should be deleted. If the scores were deleted, the responses were returned to
the scoring queue and rescored by a different scorer. If a scorer was removed from an item, his or her scores were

deleted, and the responses were returned to the scoring queue and rescored by a different scorer.

Recalibration Sets. If scoring for a particular item extended past one day, scorers were required to take an online
recalibration set to determine if they were still calibrated to the scoring standards. Each recalibration set consisted
of approximately five responses representing the entire range of possible scores. Any recalibration results that
showed discrepant scores or two or more adjacent scores required a review with scoring leadership before the

scorer could continue scoring. Recalibration sets were used, as needed, for all constructed-response prompts.

4.2.9. Scoring Quality Control Reports

OSCAR includes multiple quality control tools and reports that provide detailed data for scoring leadership. These
scoring metrics, including scorer performance and reliability, were available in real-time for users with authorized

roles and allowed staff to constantly monitor the accuracy, consistency, and productivity of scoring.

The reports, generated by individual scorer and the scoring team, provided the results of scoring on an ongoing
basis. The information in these reports included the number of responses scored by the reader during a specific

period, scorer agreement (or reliability) rates, score point distribution by item/prompt, and other useful metrics.

The following reports were generated and used each day by SME scoring leadership (including table leaders,
scoring supervisors, the scoring content specialist, the scoring manager, and the scoring director). They were also

posted daily for Maine DOE review:

e  Completion Report: This report is designed to show the real status of every response loaded into the
scoring system. A scoring supervisor or administrator can quickly see the state of all responses and how
close an item/project is to completion. Included in this report is the total number of responses by grade and
item. This report details responses that are unscored, withheld for supervisor review, waiting for a second
read, in third-score resolution, flagged, complete, backread, and requiring resolution.

e  Scorers Report: This report can be run by section (grade) or across all sections for one item or all prompts
and for a specified date or date range. It lists the total score time, average score time, scoring rate, number
of scores assigned, number of resolution responses (i.e., 1st and 2nd read discrepancies), number of
validity and calibration response scores, and percent of resolutions required.

e Daily Report: This report is run by section (grade) and item (or across all prompts) and includes additional

filters for team, trait, user, or date range. For each scorer, it lists the total number of responses scored, the
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average scoring time, the score point distribution of assigned scores, and the percentage of exact and
adjacent agreement (for reliability responses).

e  User Summary: This report provides a detailed view of individual scorer performance for a particular item
and includes a summary of practice, qualification, validity, and calibration set scores; the total number of
scores assigned; scoring time and average scoring rate; inter-rater reliability (IRR); exact and exact/adjacent
validity; exact and exact/adjacent agreement; percent of resolutions required and changed; and a summary
of recent activity in the platform.

e Item Summary: This report is run by grade and item across users or for a specific user and allows for the
following comparisons of scores in an agreement matrix: 1st vs. 2nd, 1st vs. resolution, 2nd vs. resolution,
1st vs. backread, and 2nd vs. backread. The report also provides IRR by score and trait (if applicable).

e User Agreement: This report, used by table leaders and scoring supervisors, is run by grade and item and
provides a summary by user and across all users of IRR (exact and exact/adjacent), validity (exact and
exact/adjacent), and resolution (required and disagreed).

e Project Agreement: This report is used by scoring leadership to summarize IRR (exact and exact/adjacent)
and validity scores (exact and exact/adjacent) for the project on an item-by-item basis.

e QC Reports: The QC reporting dashboard is utilized by scoring leadership to review scores for the sets
used for training, qualification, validity, and calibration. The dashboard summarizes scorer performance at

the item level, making it easy to identify patterns and responses that require further clarification.

4.3. Quality Assurance of Results

Rigorous quality control procedures were implemented throughout the test development, administration, scoring

and analyses phases.

4.3.1. Quality Control of Scoring

Hand-scoring quality control processes were described in detail throughout section 4.2. Scorers were required to
demonstrate and maintain their ability to score student responses accurately and consistently throughout the
scoring window. OSCAR scoring metrics, including scorer performance and reliability, were available in real-time for
users with authorized roles (i.e., scoring leadership) and allowed staff to constantly monitor the accuracy,

consistency, and productivity of scoring.

Furthermore, for machine-scored items New Meridian conducted statistical keycheck and item-response
adjudication reviews to verify that items were properly scored according to the rules in ADAM prior to item analyses

and calibrations.
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Chapter 5. Classical Item Analysis

This chapter describes the results of the classical item analyses conducted from the scored operational items that
were selected after the preliminary item analyses and Maine DOE content review. ltem analyses included data from
the following item types: key-based selected-response items, rule-based machine-scored items, and hand-scored
constructed-response prompts. For each item, analyses were conducted at both the item level and response option
level. These analyses included difficulty (p-value and pseudo p-values), discrimination (item-total correlations), and
frequencies (proportions of students selecting each option or obtaining each score point). Differential ltem

Functioning (DIF) analyses and student testing time analyses were also conducted.

Item analyses were conducted by test form based on administration mode. 2 Paper-based results are not included in

the report due to the small sample size.

5.1. Final Item Analyses and Calibration Data Screening Criteria

Student results files were available in a single file layout. That file contained both student item-level data and test-
level data. A single record contains all test information for a student, including demographic variables, form
identification, item scores, and total raw scores, as well as the student responses and scores for each item and for
separate parts of composite items (when applicable). Some parts of a composite item will have scores if there is a

one-to-one relationship between the number of item parts and the overall score for the composite item.

For this administration, there was a limited number of paper-based forms (i.e., mode of administration for paper,
large print, or braille). Rather than scanning the test documents into the published paper-based forms, student
results were key-entered into the online version of the assessment. Therefore, the results for these assessments
were recoded to correspond to the correct session form names, unique item number (UIN) for the paper version of
TEls, and any item time associated with the assessment stripped from the results file prior to analysis. The

crosswalk for the correct UINs is generated from the approved test maps.

Analyses were performed on an Incomplete Data Matrix (IDM) that was generated from the results file. These
analyses were done by form. Student records were removed prior to running the analyses if the records met any of
the following criteria: 3

Table 20. Data Exclusion Criteria

Exclusion Criteria

Invalid Grade Student Grade # Form Name Grade

Invalid Test Status Blank SciTestStatus

Invalid Test Session Status Flagged ScilnvSes1, ScilnvSes2, or ScilnvSes3
Duplicate Record* Duplicate StateStudentlD

Invalid Attemptedness Did not complete at least 25% of test items

2 Paper-based forms did not have sufficient volumes of students to generate meaningful statistical interpretation.

3 Criteria for the keycheck/adjudication screening were slightly different since these analyses are intended as diagnostic of
potential scoring issues.

4 If a student has duplicate valid records, only the record with the higher raw score is retained.
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Exclusion Criteria
Paper: TestType = 2 but AccomPaper = 0;
Large Print: TestType = 3 but AccomLargePrint = 0;

Braille: TestType = 4 but AccomBraille = 0;
Online: TestType = 1 but any of above accommodations = 1.

Invalid Mode of Administration

ltems may not be scored due to a student omitting the item or to the student not yet reaching an item within the test.
“Omitted” (i.e., skipped) items are items for which a student did not provide a response when items coming before
and after have student responses. These are designated with “?” in the response file. “Not administered” (i.e., “not
reached”) items are those at the end of the session for which no responses were provided — items that the student
probably did not reach during the administration—or the items of an entire session that were not administered. ltem
response scores for “omits” are re-coded as ‘0’ in the CTT analyses and IRT IDM files whereas “Not reached” and “Not

administered” items are considered missing and therefore do not contribute to the statistics.

5.2. Classical Difficulty and Discrimination Indices

5.2.1. ltem p-value (Pseudo p-value for Polytomous ltems)

The p-value represents the mean item score as a proportion of the maximum obtainable score points, indicating the
item difficulty. Values range between 0 and 1. Higher values indicate easier items while lower values indicate more

difficult items. For dichotomous items (item scored as either correct = 1 or incorrect = 0) the formula is

n
3
1

where x; are the individual student item scores on item i and n is the total number of students for whom the item

Sl

p-value = X, =

was administered.

For polytomous items, the pseudo p-value is calculated by further dividing by the maximum obtainable points

possible for the item:

pseudo p-value = %

where ¥ is the mean item score and T is the maximum obtainable points possible for the item.

Frequently, the p-value is reported as a percentage by multiplying by 100. For instance, a p-value of 0.67 means

that 67 percent of the students answered a dichotomous item correctly.

5.2.2. Response Option or Score Point Proportions

A dichotomous item’s alternate response options (i.e., distractors) are plausible but incorrect options that are
included to test common misconceptions or miscalculations. Ideally, all response options should garner a proportion
of student selections. These are calculated by the simple proportion formula:

roportion = No
prop =N,

where N, is the number of students selecting the specific option and Ny is the total number of students for whom

the question was administered, including those who did not record a response (i.e., omitted the item).
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In the case of polytomous items, the numerator becomes the number of students obtaining the specific score point
(Nsp):

. N
proportion = =£,
Nt

5.2.3. Item-Total Correlations

The item-total correlation is the relationship between students’ performance on the item and students’ performance
on the criterion. > Possible values range between —1 and +1. The correlation will be positive when the mean test
score of the students answering the item correctly is greater than the mean test score of the students answering the

item incorrectly. Negative values may indicate that an item has multiple correct answers or an incorrect answer key.

The point-biserial correlation (Crocker & Algina, 1986) is one possible item-total correlation for dichotomously
scored items. However, the correlation will be spuriously high because the item of interest is also included in the
total test score (i.e., correlating with itself; Henrysson, 1963). Therefore, a correction is made by using the means

with the item deleted (i.e., the total operational test score not including the item of interest) from the calculation

(M, — M)
o =g - p)

where M, is the mean score with the item deleted for students who answered the item correctly, M’ is the mean
score with the item deleted for all students, S’ is the standard deviation with the item deleted for all students, and

p is the item p-value (difficulty).

The Pearson correlation (polyserial) with the item of interest deleted is typically calculated for polytomous items by

this equation:

IO ¥ € 7o 316 e )
[Sei-2? 50—’

where x; is the student score point on the item, ¥ is the mean score for the item, y; is the total score with the item
deleted for the student, and y’ is the mean total score with the item deleted for all students (Lemke & Wiersma,
1976).

5.2.4. Response Option or Score Point Correlations

Like the overall item point-biserial correlation calculation, a correlation can be calculated for each incorrect response

option (O) for multiple-choice single-response items, or the score point in the case of other item types, using the

(My — M)
Ipbisy = _oS’ /po/(l -c)

where M, is the mean score for students who selected the distractor, M is the mean score for all students with the

generalized formula

item deleted, S'is the standard deviation of all students with the item deleted, p,, is the proportion of students

selecting the distractor, and p, is the proportion of students selecting the correct response.

5 For the keycheck it is the machine-scorable total raw score. Otherwise, it is the total raw score.
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mean p-value of 0.530 and a standard deviation of 0.136. The item total correlation for this form ranges from 0.156
to 0.559, with a mean correlation of 0.430 and a standard deviation of 0.128.

Form SP2023_GRHS_SS2 consists of 11 items, with p-values ranging from 0.268 to 0.687. The mean p-value for
this form is 0.436, and the standard deviation is 0.143. The item total correlation for this form ranges from 0.224 to
0.553, with a mean correlation of 0.382 and a standard deviation of 0.112.

There are 11 items in form SP2023_GRHS_SS3, and their p-values range from 0.040 to 0.595. The mean p-value
for this form is 0.303, and the standard deviation is 0.177. The item total correlation for this form ranges from 0.106
to 0.628, with a mean correlation of 0.403 and a standard deviation of 0.170.

Total Test represents the combined statistics for all three forms, totaling 40 items. The p-values for these items
range from 0.040 to 0.736, with a mean p-value of 0.442 and a standard deviation of 0.174. The item total
correlation for the total test ranges from 0.106 to 0.628, with a mean correlation of 0.409 and a standard deviation
of 0.135.

5.3. Differential Item Functioning

Differential item functioning (DIF) is a procedure that matches students based on total test scores to compare the
performance of similarly able students across subgroups. The procedure identifies two contrasting groups (i.e., focal
and reference) for which differences in item performances are computed. Table 25 indicates potential comparison
groups depending on sufficient volumes of students (i.e., at least 100 focal and at least 300 reference). For the
procedures described next, positive values indicate that, for students of similar ability, the focal group has a higher
mean item score than the reference group. Negative DIF values indicate that, for students of similar ability, the focal

group has a lower mean item score than the reference group.

Table 25. DIF Comparison Groups

Comparison Type Focal Group (N=100) Reference Group (N=300)
Gender Female Male

African American White

Asian White

American Indian/Alaska Native ~ White
Ethnicity

Hispanic White

Pacific Islander White

Multiple White
Economic Status Economically Disadvantaged Not Economically Disadvantaged
English Learners English Learner E(lr:mgcllljz:;ofil)iﬁzt English learners)
Students with an IEP IEP No IEP
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Like grade 5, the number of observations was around 11,900 for each session in grade 8. Completion times varied
from 1.1 to 1.2 minutes (minimum) and 22.8 to 27.5 minutes (median). The 80th percentile time was between 31.9
to 37.3 minutes across sessions. The maximum time taken ranges from 124.5 to 154.8 minutes. The average time

taken ranges from 24.0 to 28.7 minutes.

The number of observations was around 10,200 to 10,600 for each session in high school. Completion times varied
from 0.9 to 1.3 minutes (minimum) and 15.4 to 24.1 minutes (median). The 80th percentile time was between 22.8
to 31.9 minutes across sessions. The maximum time taken ranges from 116.7 to 202.5 minutes. The average time

taken ranges from 16.4 to 24.8 minutes.

In general, high school sessions took less time compared to grades 5 and 8. Grade 5 sessions seemed to take longer
compared to grade 8 sessions, with a higher 80th percentile and maximum times. Analyses presented in Table 31
indicate that 80 percent of all students completed each session within 40 minutes with most sessions taking

approximately 30 minutes or less to complete.
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Chapter 6. Calibration and Scaling

This chapter describes the procedures used to calibrate and scale the Maine Science Assessment online forms.
Calibration and scaling were conducted according to the processes outlined in the psychometric OPM (Appendix J).
The Rasch and Partial Credit (PC) models were implemented using the program Winsteps Version 5.1.7.0 (Linacre,
2006) as noted in the OPM Addendum.

6.1. Item Response Theory

All Maine Science Assessment forms are calibrated using Item Response Theory (IRT) models. One advantage of using

IRT models over classical test theory is that items and students are calibrated to a common scale (Figure 1).

Figure 1. Item Response Theory Calibration
6.1.1. Dichotomous ltems

Item response theory for dichotomous items (e.g., items with two score classifications such as O or 1) is commonly
expressed as a three-parameter logistic model (3PL):

exp[Da;(6 — b;)]

Pi(®) =ci+(1—c) 1+ exp[Da;(6 — b;)]

where P;(8) is the probability that a student gets item i correct, a; is the discrimination parameter, b; is the difficulty
parameter, ¢; is the lower asymptote (i.e., the guessing parameter), and D is a scaling factor approximately equal to
1.701 that generates the normal ogive function (Hambleton & Swaminathan, 1985; Kolen & Brennan, 2014).

The 3PL model is designed for dichotomously scored multiple-choice items. For dichotomous items that are not
multiple-choice (e.g., multiple-select items, constructed-response prompts), the guessing parameter is set to O
because it is assumed that guessing does not occur. Lastly, the dichotomous IRT models are not appropriate for

items with more than two score categories (i.e., polytomous items; Kolen & Brennan, 2014).

The Rasch model can be expressed as a reduced 3PL model since the discrimination parameter, a;, is fixed to 1 and

the guessing parameter, ¢;, is set to O for all items

exp[(6 — by)]

Pi(6) = 1+ exp[(6— by)]

where P;(0) is the probability that a student gets item i correct, and b; is the difficulty parameter.
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6.1.2. Polytomous Items

The Partial Credit Model (PCM; Masters, 1982) is used for the ordered categorization of responses when there are

two or more ordered categories. The PCM is defined as:

exp[Zh=1Ziw(0)]
221 exp[X5-1Zi»(0)]

P (8) =

and
Zin(6) = (8 — bi) = (6 — b; + dy),

where by, is an item-category parameter, b; is an item-location parameter, and d,, is a category parameter. Further, if

the number of categories is m;, then only m; — 1 item-category parameters can be identified, and b;; = 0.

6.2. Calibration and Item Response Theory Results

ltem and person parameters were estimated using The Joint Maximum Likelihood Estimation (JMLE) method. The
default setting of Winsteps was used for all the estimations and calculations. Each Winsteps calibration ended via
normal termination using the following parameter estimation controls: Both LCONV= for "Logit change size" and
RCONV= for "Residual size" were controlled. Iteration stopped when both the biggest logit change was less than or
equal to LCONV=.00001 and the biggest residual score was less or equal to RCONV=.001 or when both the

biggest logit change size increased and the biggest residual size increased (divergence). IRT parameters are

provided in Appendix M.

In addition, Appendix N presents the test characteristic curves (TCCs), test information functions (TIFs) and

conditional standard error of measurements (CSEMs) for the assessment overall as well as for each session.

Test Characteristic Curves (TCCs). The TCC represents the relationship between expected test performance and
estimates of the science trait underlying test performance. The x-axis represents the underlying trait (referred to as
theta), and the y-axis represents expected performance on the assessment, which ranges from zero to the maximum

possible raw score.

Test Information Function (TIF) Curves. The TIF indicates the amount of information about student ability provided
by the assessment at different points along the continuum from low to high ability. When an assessment provides
more information, reliability (measurement precision) is greater. The peak of the TIF indicates the ability level at

which the assessment is the most reliable.

Conditional Standard Error of Measurement (CSEM) Curves. The CSEM indicates the amount of measurement
error across the theta scale. Note that the CSEM is lowest where the test information is greatest. (CSEM equals 1

divided by the square root of the test information.)

6.3. Model Assumption Analyses and Results

The Rasch and PC models are appropriate when these certain assumptions are met:

e Unidimensionality
e Localindependency
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e  The Model fit
6.3.1. Dimensionality

Unidimensionality is one of the essential assumptions of the IRT models commonly used in large-scale summative
assessments (Hambleton & Swaminathan, 1985; Hambleton, Swaminathan, & Rogers, 1991). That is, all items on

the assessment are measuring a single construct or a dominant dimension.

Dimensionality analysis was conducted on Spring 2022 data. The need to conduct a dimensionality analysis on
Maine’s data each year depends on the specific goals and objectives of the analysis, as well as the nature of the
data and the changes that may occur over time. Since the 2023 forms have some items in common with the 2022
assessment administration, the percentage of common items between forms varies between 50% to 80% across
grades, and a drastic change was not seen in the demographic features of the population. Dimensionality analyses
were not repeated on Spring 2023 data. The results from Spring 2022 showed that the Maine Science Assessment
is approximately unidimensional at all three grade levels. While some individual items loaded on two dimensions,
there was clearly one single dominant factor along with minimal additional small factors. A detailed explanation can
be found in the 2022 Technical report.

6.3.2. Model Fit Index

Fit statistics indicate how accurately or predictably data fit the IRT model. Fit statistics for the Rasch model are
calculated by comparing the observed empirical data with the data that the Rasch model would be expected to
produce if the data fit the model perfectly. The outfit mean-square statistic is computed for all scored responses
excluding responses in extreme total scores. This is a chi-square statistic divided by its degrees of freedom. Infit is
an information-weighted statistic that is more sensitive to unexpected behavior affecting responses to items near
the respondent’s ability level. The expectation for both statistics is 1, meaning that values near 1 are of least
concern and values less than 1 indicate that the response and rating patterns are too predictable and thus
redundant but not of great concern. High values are of greater concern. The interpretation criteria according to

Linacre (2002) for infit and outfit statistics for dichotomous items is given below.

e Values greater than 2.0 “distort or degrade the measurement system.”
e Values between 1.5 and 2.0 are “unproductive for construction of measurement, but not degrading.”
e Values between 0.5 and 1.5 should be considered “productive for measurement.”

e  Values below 0.5 are “less productive for measurement, but not degrading.”

Table 32. Range of Fit Statistics

According to Table 32, infit and outfit statistics range from 0.755 to 1.533 for grade 5, indicating that grade 5
science items fit the model well. Infit statistics ranging from 0.797 to 1.262 for grade 8 also indicate good model fit.
However, in grade 8 there was one and in high school there were three items that had outfit statistics larger than

1.5. Also, in high school the item that had larger infit statistic also showed larger outfit statistic as well. Therefore,
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in high school there were only three items out of 40 had slightly larger fit statistics. Since the majority of the items
had good fit statistics and they were slightly over 1.5 it can be concluded that in general, items fit well across all

grades.

6.4. Scaling

Scaled scores were derived by applying a linear transformation to the total student IRT theta scores calculated in
Winsteps from the raw points earned by each test taker. Each scaled score is reported as an integer. For grades 5
and 8 and for high school respectively, the lowest obtainable scale scores (LOSS) are 6, 1, and 5, and the highest
obtainable scale scores (HOSS) are 80, 90, and 90.

Table 33 reports the scaling constants used for score transformation at each grade level. For a linear
transformation, the A constant is the slope, and the B constant is the intercept. Two sets of values, C1 & C2 and C3
& C4, are presented for each grade level. Each set was derived from the scaled scores representing the three cut

scores. For instance, the C1 & C2 cut scores differentiate level 1 from level 2 and level 3 from level 2.

For each grade, final scaled scores were calculated from the first set of values presented—the C1 & C2 values. The
second set of values for each grade were calculated and are presented here as evidence of the appropriateness of

the scale derived via linear transformation.

Table 33. Reported Scale Score Transformation Constants

Ci&cC2 C2&C3
(Levels 2 & 3) (Levels 3 & 4)

Grade Slope (A) Intercept (B) Slope (A) Intercept (B)
05 7.434944 37.05204 7.658643 36.75274
08 14.25178 46.16152 14.74926 45.67847
HS 7.949126 38.95866 7.763975 39.21584

Scoring tables are provided in Appendix O. Students were required to answer at least 25% of the assessment

questions to receive a scaled score. The distributions of scaled scores are provided in Appendix P.

6.5. Calibration of Subscores

The Maine Science test comprises three subscores, each aligned with specific content areas. For grade 5, subscore 1
covers “Structure and Properties of Matter,” subscore 2 focuses on “Matter and Energy in Organisms and
Ecosystems,” and subscore 3 delves into “Earth’s Systems, Space Systems: Stars and the Solar System.” For grade 8
and high school, subscore 1 pertains to “Physical Science,” subscore 2 relates to “Life Science,” and subscore 3

encompasses “Earth and Space Science.”

In the individual student reports (ISR), only the achievement levels for each subscore were reported. The numerical
raw scores were reported on the School Summary Reports, the SAU Summary Reports, and all CSV Roster Reports.
Raw scores for subscores were computed by summing the scores of items within each subscore category. To
determine the achievement level of subscores, items relevant to each subscore were calibrated. To calibrate
subscores, only items relevant to each subscore were included in the IDM. The calibration process followed the
procedure outlined in the OPM (Appendix J). Both Rasch and Partial Credit (PC) models were applied, utilizing
Winsteps Version 5.1.7.0 (Linacre, 2006), as specified in the OPM Addendum.
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Chapter 7. Reliability

Reliability focuses on the extent to which score differences reflect true differences in the knowledge, skills, and
abilities being assessed rather than chance fluctuations. Thus, reliability measures the consistency of the scores
across conditions that can be assumed to differ at random; for example, which form of the assessment the student is
administered or which raters are assigned to score constructed-response prompts. In statistical terms, the variance in
the distributions of scores, essentially the differences among students, is partly due to real differences in the
knowledge, skills, and abilities being assessed (true variance) and partly due to random errors in the measurement

process (error variance). Reliability is an estimate of the proportion of the total variance that is true variance.

There are several different ways to estimate reliability. The type of raw score reliability estimate reported here is an
internal-consistency measure, which is derived from analysis of the consistency of the performance of students
across items within an assessment. It is used because it serves as a good estimate of alternate forms reliability, but
it does not consider form-to-form variation due to lack of test form parallelism, nor is it responsive to day-to-day

variation due to, for example, the student’s state of health or the administration environment.

Reliability coefficients range from 0 to 1. The higher the reliability coefficient for a set of scores, the more likely
students would be to obtain very similar scores upon repeated administrations if the students do not change in their
level of the knowledge or skills measured by the assessment. Moderate to acceptable ranges of reliability tend to

exceed 0.5 (Cortina, 1993; Schmitt, 1996). Estimates lower than 0.5 may indicate a lack of internal consistency.

Classically based standard error of measurement (SEM) quantifies the amount of error in the scores. SEM is the
extent by which students’ scores tend to differ from the scores they would receive if the test were perfectly reliable.
As the SEM increases, the variability of students’ observed scores is likely to increase across repeated
administrations. Observed scores with large SEMs pose a challenge to the valid interpretation of a single score.

Reliability and SEM estimates were calculated at the full assessment level.

7.1. Reliability and Standard Errors of Measurement

Coefficient alpha (Cronbach, 1951) is a reliability measure for dichotomously or polytomously scored items

(Brennan, 2001). The coefficient is calculated by substituting the variance of both items and total raw scores as

. = " 1_2?:1‘71'2
* n—-1 o

in which n is the number of items, 7 is the variance of scores on each item, and ¢ is the variance of the total raw

follows:

score. When other administration constraints are held constant, the more items the assessment includes, the greater
the reliability coefficient. Conversely, when sample sizes become smaller and more homogeneous, lower reliability

estimates are obtained.
The formula for the classical SEM given as:
SEM = o,\1—a,
where g, is the standard deviation of the raw score and «, is the estimated coefficient alpha computed above.

Student population descriptive statistics for the raw score, reliability (alpha), and SEM estimates are provided in
Table 37.
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Table 37. Raw Score Descriptive Statistics, Alpha, and Standard Errors of Measurement (SEM) by Grade

Grade N Maximum Mean Std. Dev. Alpha SEM
05 11,790 42 19.16 7.90 0.84 3.14
08 12,309 47 19.61 7.83 0.82 3.33
HS 10,749 52 23.46 10.31 0.89 3.49

Since each grade has a different blueprint (e.g., number of items) and there were variations in the percent of state
students assessed, it is inappropriate to make inferences regarding the quality of the assessments by comparing the
reliabilities. As previously discussed, SEM is an estimate of the error associated with an individual's test score. It
provides an estimate of the degree of measurement error in the scores. In 5th grade, the SEM is approximately 3.14,
in 8th grade, it is about 3.33, and in high school, it is approximately 3.49. A higher SEM indicates greater
measurement error. It can be said that SEM remains relatively consistent across grades, suggesting similar precision

in the scores obtained at each level.

7.2. Subgroup Reliability

As with the entire assessed student population, reliability and measurement error can be investigated for various
subgroups of interest when the group size has a minimum of 25 students. Appendix Q contains the computed
estimates by gender, ethnicity, English learner status, Individual Education Pan (IEP) status, economically
disadvantaged (SE) status, migrant status, and 504 Plan status. Because subgroup sample sizes vary considerably,

results should be interpreted with caution.

7.3. Inter-rater Consistency

The interrater agreement in scoring CR items is reported in Appendix | shows how different raters score
consistently. Chapter 4 describes the processes SME used to monitor the quality of the hand-scored item prompt
responses. Prompt level inter-rater reliability results are provided in Appendix |.

7.4. Accuracy and Consistency

Classification accuracy is defined as the extent to which the actual classifications of test takers (on the basis of their
test scores) agree with those that would be made on the basis of their true scores if their true scores could
somehow be known. The term consistency refers to the agreement between classifications based on two

nonoverlapping, equally difficult forms of the test (parallel forms) (Livingston & Lewis, 1995).

We used Livingston and Lewis’s (1995) approach, which is intended to handle situations where items are not

equally weighted and/or some or all the items are polytomous scored. This method is formulated as

(Ux—Xmin) Xmax—Hx)~T0Z
aZ(1-1)

n=

where X,,;, is the lowest score for X, X, is the highest score, p,. is the mean, o2 is the variance, and 7 is the
reliability. This method models the distribution of the true scores and of scores on a parallel form by using a four-

parameter beta distribution.

As seen in the above formula, classification accuracy and consistency indices rely on the interaction between several

different factors related to test design and standard-setting decisions. These factors include the number of score
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Chapter 8. Score Reporting

One significant alteration in the score reporting process for the spring 2023 administration of the Maine Science
Assessment is the relocation of the reporting responsibilities to New Meridian Corp. In prior administrations, the
Maine DOE would receive a final results file from New Meridian and subsequently collaborate with a separate
reporting vendor to generate and distribute score reports to students, districts, and schools through Maine’s

reporting platform.

A shift has occurred, with Maine DOE adopting a new approach. New Meridian Corp. now provides the reports

directly to SAUs (districts) and schools. This streamlined model enhances the efficiency of report delivery, ensuring

that the reports reach their intended recipients in a more expeditious manner.

The Maine DOE collaborated with New Meridian and Maine DOE’s Science TAC to design the new science

assessment reports. A primary focus throughout this process was to provide actionable and valuable information to

students, schools, and SAUs.

Once the report designs were finalized and received approval, they underwent development and creation before
being integrated into a production-level reporting portal accessible to the educational community. These reports
were generated at three distinct levels: individual student, school, and SAU. They were delivered through a
dedicated reporting portal, which allowed District Assessment Coordinators (DACs) and School Assessment

Coordinators (SACs) to access, download, and distribute the reports to their respective schools and students.

The subsequent sections will provide in-depth details about each report, while samples of these reports can be

found in Appendix U for your reference.

8.1. Business Requirements

In order to maintain the precision and reliability of reported results for the Maine Science Assessment, a

comprehensive document outlining the processing and reporting business requirements is prepared ahead of the

reporting cycle. These requirements serve as the foundation for the analysis of assessment data and the generation

of results. Moreover, they provide critical guidance to data analysts when it comes to identifying students who

should be excluded from summary computations at the school, SAU, and state levels.

8.2. Static Reports

The following deliverables were produced for the Maine Science Assessment:

e Individual Student Report—PDF file

e School Summary Report—PDF file

e  SAU Summary Report—PDF file

e  Student Score Data File (Roster report-CSV file)
0 School Student Score Data File (Roster Report-CSV File)
0 SAU Student Score Data File (Roster Report—CSV File)

All reports were made available for the SAUs and schools on the reporting platform. Each of these reporting

deliverables are described in the following sections.
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8.3. Individual Student Report (ISR)

The individual student report, crafted for each student, takes the form of a concise, single page double-sided color
report. This report includes crucial information, such as the scaled score, achievement level, and reporting category
results for each assessed science area. It also presents a comparison of student performance by scale-score at the

school, SAU, and state levels (For an illustrative example, please refer to Appendix U).

It is important to note that each student should receive one report encompassing all their science assessment
information. Moreover, guidance was provided to SAUs and schools on how to both interpret the reports and

download the necessary files from the reporting portal.
The first page of the report provides the following information:

e  Description of what is in the report.
e Description of the Maine Science Assessment.
e  “Questions for Your Student” related to application of science knowledge and understanding.

e  “Questions for the Teacher” related to assessment literacy.
The second page of the report provides the following information:

e  Overall student science performance
0 A graph showing how the student’s scale score relates to the state’s achievement level.
0 A bar graph score comparison showing the student scale score and the school, SAU, and state
scale score averages.
e An explanation of the four achievement levels for Maine.
e A pill graph for each of the three science subscores relevant to the student’s grade level, highlighting the
specific achievement level attained by the student for each subscore within those areas:
0 Grade 5 - Structure and Properties of Matter, Matter and Energy in Organisms and Ecosystems,
and Earth’s Systems, Space Systems: Stars and the Solar System.
0 Grade 8 — Physical Science, Life Science, and Earth and Space Science
0 Third Year of High School — Physical Science, Life Science, and Earth and Space Science

e  The science topic bundles for a grade level are listed out below each pill graph .

8.4. School Summary Report

The school summary report includes score comparisons between the school, SAU, and state scale score averages
for each grade level the school may contain. It contains a table showing the school aggregate data and additional

table(s) for each grade level contained within the school, indicating each of the following pieces of information:

e  Total number of students assessed.

e  Overall average scale score (data only present for grade level specific table(s)).

e  Overall average achievement level (data only present for grade level specific table(s)).

e Percent borderline students — the percent of students from the total student population who appear in the
“Below State Expectations” achievement level and whose actual score may have fallen in the “At State
Expectations” achievement level based on the standard error of measurement.

e  Achievement level data — displays the n-count and percentage for each of the four achievement levels.

e Raw score averages for each of the three subscores (data only present for grade level specific table(s)).
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A pie graph visually depicts the score comparisons from the table.

8.5. SAU Summary Report

The SAU summary report includes score comparisons between the SAU and state scale score averages for each
grade level the SAU contains. It contains a table showing the SAU aggregate data and additional table(s) for each
grade level contained within the SAU, along with each school contained at that grade level for the SAU indicating

each of the following pieces of information:

e Total number of students assessed.

e  Overall average scale score (data only present for grade level specific table(s)).

e  Overall average achievement level (data only present for grade level specific table(s)).

e Percent borderline students — the percent of students from the total student population who appear in the
“Below State Expectations” achievement level and whose actual score may have fallen in the “At State
Expectations” achievement level based on the standard error of measurement.

e Achievement level data — displays the n-count and percentage for each of the four achievement levels.

e Raw score averages for each of the three subscores (data only present for grade level specific table(s)).

A pie graph visually depicts the score comparisons from the table.

8.6. Student Score Data File (Roster report-CSV file)

This extract comprises both the SAU Student Score Data File extract and the School Student Data File extract.

The Roster Report comprises individual student scores and other scoring relevant information for a single
administration. Users download the extract based on their organization (school, SAU, or statewide, subject to their
access permissions) to obtain various demographic and score-related criteria. For more detailed information,

Appendix U contains a listing of fields that are contained in the Student Score Data File extract.

8.7. Quality Control of Score Reporting

New Meridian conducts an annual score reporting quality control process to verify the accuracy of all score reports
(the Individual Student Report-ISR, the Student Roster Report, the School Summary Report, the School Roster
Report, the SAU Summary Report, and the SAU Roster Report).

The Integrated Quality (IQ) team collaborated closely with the Psychometrics team to ensure the capture and
accurate delivery of high-quality data. Utilizing a range of software tools, the |IQ team and Psychometrics team
conducted comprehensive quality control checks as data transitioned through various stages. These checks were
instrumental in ensuring the precision and reliability of the data during subsequent analyses, computation, and
formatting into tables and columns for delivery to Kansas University for report generation and posting to the

reporting portal, the Kite platform.

Additionally, quality control for report appearance included an assessment of overall structure and layout
adherence to approved report mockups, the consistency of formatting properties like fonts and colors, the
correctness of visual elements like logos, graphs, and diagrams, verification of static verbiage such as headers,
footers, and body paragraphs (as found within the ISR), and the assessment of page breaks or other grouping

functionality.
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It is important to note that the quality assurance processes for reporting are customized for each report type,

recognizing that the content and presentation are unique to each report.

The collaborative efforts between the 1Q and data analysis teams facilitated a prompt and accurate response to any
identified data anomalies. Test cases were systematically linked to a tracking system, ensuring that each required
action was meticulously outlined and documented. This approach fostered transparency and teamwork, enhancing
the overall efficiency of the data validation process. Subsequently, the IQ team executed test cases to validate
student and summary printed reports as well as CSV roster reports, ensuring their alignment with specifications and
design layouts. Once all test cases were successfully completed, the IQ team provided notification to the program

team for final approval.
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Chapter 9. Validity

The Standards for Educational and Psychological Testing, issued jointly by the American Educational Research
Association (AERA), American Psychological Association (APA), and National Council on Measurement in Education
(NCME) (2014), states that:

..validity refers to the degree to which evidence and theory support the

interpretations of test scores for proposed uses of tests. Validity is, therefore, the

most fundamental consideration in developing tests and evaluating tests. The

process of validation involves accumulating relevant evidence to provide a sound

scientific basis for the proposed score interpretations (p. 11).
Therefore, the purpose of test validation is not to validate the test itself but to validate interpretations of the test
scores for specific uses. Test validation is not a quantifiable property but an ongoing process that begins at initial
conceptualization and continues throughout the life cycle of an assessment. Every aspect of an assessment provides
evidence in support of its validity (or evidence of lack of validity), including design, content specifications, item

development, and psychometric characteristics.

Validity was examined by looking at evidence based on assessment content, evidence based on internal structure
and evidence based on external variables. Test items were matched with blueprints and NGSS standards to ensure
content validity. For construct validity, item correlations, subscore correlations, and factor structure were examined.
Also, relationships with external variables such as student questionnaire data were used. Those results also

support content and construct validity.

9.1. Evidence Based on Assessment Content

Evidence based on content of achievement tests is supported by the degree of correspondence between test items
and content standards. The Maine Science Assessments adhere to the principles of evidence-centered design, in
which the standards to be measured (the MLRs) are identified, and the performance a student needs to achieve to
meet those standards is delineated in the performance expectations. As noted in Chapter 2, all assessment items
have been thoroughly reviewed with the New Meridian Science Exchange Framework. Assessment items are further
reviewed for adherence to universal design principles, which maximize the participation of the widest possible range

of students prior to the items being selected for administration.

The form planners shown in Appendix B represent how the test forms matched the blueprints in terms of the
reporting categories of science discipline and science and engineering practices. The number of items for each form
is given for various dimensions of the NGSS. The science educator cadre performed reviews on the Maine Spring
2023 forms, and the average percentages across all field test items for which the standard provided matched the

educator cadre standard were as follows:

e  Performance Expectation (PE): 64%
e Science and Engineering Practices (SEP) 59%

Note: the operational items were reviewed in prior years. See 2022 Technical Report.
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9.2. Evidence Based on Internal Structure

Analyses of the internal structure of an assessment typically involve studies of the relationships among items
and/or test components (i.e., subclaims) in the interest of establishing the degree to which the items or components
appear to reflect the construct on which a test score interpretation is based (AERA, APA, & NCME, 2014, p. 16). The
term construct is used here to refer to the characteristics that a test is intended to measure; in the case of the

operational tests, the characteristics of interest are the knowledge and skills defined by the test blueprint.

Evidence based on internal structure is discussed in detail in Chapter 5 and Chapter 6. Technical characteristics of

the internal structure of the assessments are presented in terms of classical item statistics (item difficulty, item-test
correlation), differential item functioning (DIF) analyses, item response theory (IRT) parameters and procedures, and
dimensionality assumption analyses. In general, item difficulty and discrimination indices were in acceptable and
expected ranges given the circumstances for this administration. Positive discrimination indices for the final
operationally scored items indicate that most items were assessing consistent constructs, and students who
performed well on individual items tended to perform well overall. Also, multidimensionality results, which are

evidence for construct validity, proved that tests are unidimensional.

The reliability analyses presented in Chapter 7 provide information about the internal consistency of the
assessments. Internal consistency is typically measured via correlations among the items on an assessment and
provides an indication of how much the items measure the same general construct. Except for subgroups of the EL
students, all reliabilities were greater than 0.80. As indicated in Chapter 7, the reason of low reliability for those

subgroups is low sample size.

Consequences of testing refers to intended and unintended consequences associated with test result interpretation.
Evidence for the consequences of testing is addressed with item analyses information in Chapter 5 and in the
scaling information in Chapter 6. However, all chapters speak to the efforts undertaken to provide accurate and
clear information regarding test scores. Evidence of the consequences of testing will also accrue with the continued

implementation of the MLRs and the continued administration of the Maine Science Assessment.

9.2.1. Correlation between Subscores

Correlations between subscores can provide valuable validity evidence, especially in the context of construct
validity, specifically convergent validity. When subscores measuring related constructs or aspects of the same trait
are positively correlated, it suggests that the test is measuring the intended construct effectively. High correlations
between subscores that are theoretically expected to be related indicate that the test is consistent with the

underlying construct. This provides evidence of convergent validity.

Table 41. Grade 5 Correlations Among Scaled Scores of Subscores

Subscore 1 Subscore 2 Subscore 3
N 11,790 11,790 11,790
Subscore 1 1
Subscore 2 0.624 1
Subscore 3 0.659 0.655 1

Table 41 shows the correlations among scaled scores of three different subscores for Grade 5. Subscore 1 has a

positive correlation of 0.624 with Subscore 2, indicating a moderate positive relationship. Subscore 1 has a positive
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correlation of 0.659 with Subscore 3, indicating a moderate positive relationship. Subscore 2 has a positive

correlation of 0.655 with Subscore 3, indicating a moderate positive relationship.

These correlation coefficients help understand the degree to which these subscores are related to each other. A
correlation coefficient of 1 indicates a perfect positive linear relationship, while a coefficient of -1 would indicate a
perfect negative linear relationship. A coefficient of O suggests no linear relationship. In Table 41, the values are all

positive, indicating a positive relationship, with varying degrees of strength.

Table 42. Grade 8 Correlations Among Scaled Scores of Subscores

Subscore 1 Subscore 2 Subscore 3
N 12,309 12,309 12,309
Subscore 1 1
Subscore 2 0.568 1
Subscore 3 0.688 0.574 1

Table 42 shows the correlations among scaled scores of subscores for a Grade 8 assessment. The correlation
between Subscore 1 and Subscore 2 is 0.568. This positive correlation suggests that as Subscore 1 increases,
Subscore 2 also tends to increase, but not perfectly linearly. The correlation between Subscore 1 and Subscore 3 is
0.688. This positive correlation suggests a stronger positive relationship compared to Subscore 1 and Subscore 2.
The correlation between Subscore 2 and Subscore 3 is 0.574, indicating a positive relationship between these two

subscores.

Table 43. High School Correlations Among Scaled Scores of Subscores

Subscore 1 Subscore 2 Subscore 3
N 10,749 10,749 10,749
Subscore 1 1
Subscore 2 0.703 1
Subscore 3 0.713 0.780 1

Table 43 appears to show the correlations among scaled scores of subscores for high school students. The
correlation between Subscore 1 and Subscore 2 is approximately 0.703, which indicates a positive correlation
between these two subscores. The correlation between Subscore 1 and Subscore 3 is approximately 0.713, also
indicating a positive correlation between these two subscores. The correlation between Subscore 2 and Subscore 3

is approximately 0.780, again showing a positive correlation between these two subscores.

9.3. Evidence based on External Variables

External validity for the Maine Science Assessment may be described by the relationship of the test scores with
situational variables such as student self-image, curriculum, and various instructional patterns. The situational
variables were all based on student questionnaire data collected during Session 4 of the administration. The
questions varied slightly by grade. The pertinent questions are presented in Appendix R. Student performance on
the assessment was broken out by quartiles for these analyses.

The relationship between students’ performances with other variables known to be related (Crocker & Algina,
1986) is another way to examine validity. For example, it is known that there is a relationship between intelligence
and school success or job performance. Although these are not two equivalent constructs, intelligence is a predictor

of these variables, therefore it is interpreted as an indicator of validity. As seen in self-image results, the number of
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students who describe themselves as poor in science is higher in the first quartile (Q1) and lower in the fourth
quartile (Q4), which are the categories with lower performances and higher performance students, respectively, for
students in all grades. This finding can be interpreted as evidence for construct validity since it is projecting

students’ thinking.

Different than self-image results, not only the students in Q3 and Q4 but also all the students across all grades
agree that the questions that they have been given on this MEA test somehow match what they have learned in

school about science. This finding can be interpreted as evidence for content and construct validity.

9.3.1. Self-Image

All students were asked how they would rate themselves as a student in science. Figures 2—4 provide the results by

performance quartile for each grade separately.
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Question: Which of the following best describes how you rate yourself as a student in science?

Figure 2. Grade 5 Self-Image

Figure 3. Grade 8 Self-Image
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9.3.2. Match with Curriculum

All students were asked how well the content of the assessment matched what they learned in the classroom.

Figures 5-7 provide the results by performance quartile for each grade separately.

Question: How well do the questions that you have just been given on this MEA test match what you
have learned in school about science?

Figure 5. Grade 5 Assessment Match with Curriculum
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Vaine Educational Assassmonts

Chapter 10. Student Performance

10.1. Raw Scores

Table 44. Raw Score Descriptive Statistics

Grade N Minimum Maximum Mean Std. Dev
05 11,790 0 42 19.16 7.90
08 12,309 2 47 19.61 7.83
High School 10,749 1 52 23.46 1031

Table 44 provides descriptive statistics for raw scores broken down by grade level. There are 11,790 students in
grade 5. The minimum raw score achieved by any student in this grade is O, while the highest raw score is 42. On
average, students in grade 5 scored 19.16, with a standard deviation of 7.90, indicating that there is some variability

in the scores, and the distribution is somewhat spread out.

There are 12,309 students in grade 8. The lowest raw score achieved by any student in this grade is 2, while the
highest raw score is 47. The mean raw score for grade 8 is 19.61, with a standard deviation of 7.83, indicating some

variation in scores among the students.

There are 10,749 students in high school. The lowest raw score achieved by any student in high school is 1, while
the highest raw score is 52. On average, students in high school scored 23.46, with a larger standard deviation of

10.31, suggesting that there is more variability in scores compared to the other two grades.

10.2. Scale scores

Table 45. Scaled Score Descriptive Statistics

Grade N Minimum Maximum Mean Std. Dev
05 11,790 6 59 34.06 7.16
08 12,309 1 90 38.89 12.53
High School 10,749 5 71 36.68 8.55

Table 45 provides a summary of scaled score statistics for different grade levels. It shows the range of scores, the
average score, and the amount of variability within each grade level. There are 11,790 students in Grade 05. The
minimum scaled score achieved by any student is 6, the maximum scaled score is 59, and the average scaled score
is 34.06. The standard deviation, 7.16, measures the amount of variation or dispersion in the scores. A higher

standard deviation indicates more variability in scores.

There are 12,309 students in Grade 08. The minimum scaled score is 1, the maximum is 90, and the average scaled
score is 38.89. The standard deviation, 12.53, is higher than in Grade 5, indicating greater variability in scores

among 8th graders.

There are 10,749 students in the High School. The minimum scaled score is 5, the maximum is 71, and the average
scaled score is 36.68. The standard deviation is 8.55, indicating the level of variation in scores among high school

students.
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Appendix A. Iltem Response Type Examples

Multiple-Choice

Multiple-Select
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Order

Matrix
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Drop-Down Menu

Gap Match
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Graphic Gap Match: Multiple Answer Choices in One Container
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Short Text Entry

Constructed-Response
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Appendix B. Spring 2023 Form Planner

(Document begins on next page.)
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Appendix C. New Meridian Framework for Quality Review of

NGSS Science Assessment ltems

(Document begins on next page.)
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Appendix D. ltem Writing Training Agenda

(Document begins on next page.)
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New Meridian Item Development Summer 2022
Agenda

Meeting 2: Tuesday, May 31, 2022, 6:30-9:30 PM EST
6:30-6:45 ET [Meeting Focus — Unpacking & Phenomena Brainstorm & ltem
Specifications/Documentation
6:45-7:00 ET (Item Development Deliverables Schedule and Process
May 12" Meeting 6:30-9:30

« Unpack topic bundles
e Brainstorm Phenomenon (asynchronous feedback)
o Develop Storyline
May 20-23 - 1:1 check in
o Sketch Scenarios
May 30 week Session — writing items
o Develop 2-3 items
June 6 - Week - 1:1 Check ins
June 8 Group 1 Meeting 6:00-7:30
June 13 week - Peer Review
o Develop Stimulus and all items
June 27 Week - Content Review
e Revise & Complete Template
July 4-8 - Facilitator approval
July 8 - Submit
7:00-8:00 |Group 1:
Group 1 Slides
Group 2:
8:00-8:15 [Break

8:15-9:15

9:15-9:30 |[Next Steps

What’s Working / Not Working

Upload times (Monday/Friday - 24 hours before)
1. Group 1: Meet June 8 6-7:30 — to learn item specifications and
documentation
2. Schedule 1:1 June 6 week - Completed storyline; drafted scenario;
1-2 items drafted
3. Schedule Peer Review - Completed storyline; drafted scenario; 2-
3 items drafted. Peer Review Process documents will be emailed to
you along with explanation/example of process.
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Appendix F. Administration Manuals

Principal and Assessment Coordinator (PAC) Manual

(Document begins on next page.)
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Device, System, and Lockdown Browser Installation Guide

(Document begins on next page.)
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Accessibility Guide

(Document begins on next page.)
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ADAM Platform User Guide

(Document begins on next page.)
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Quick Guide — Starting Your Maine Science Assessment
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Practice Assessment Administration Manual-Grade 5

(Document begins on next page.)
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Appendix J. Psychometric Operational Procedure Memo

(Document begins on next page.)
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Appendix N. Assessment IRT Curves

Figure 17. Grade 5 Test Information Function
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Appendix P. Score Distributions

Figure 16. Grade 5 Raw Score Distribution
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Appendix R. Student Questionnaires

Grade 5

(Document begins on next page.)
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Grade 8

(Document begins on next page.)

Maine Science Assessment Technical Report Spring 2023 v1.0 — Last Updated 2023.12(Dec).5 Page 392 of 432


















High School

(Document begins on next page.)
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Appendix S. Questionnaire Data

Difficulty of the Assessment

All students were asked how difficult the content of the assessment was compared to their classroom instruction.

Question: How difficult was this science test?

Figure 22. Grade 5 Difficulty of the Assessment
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Frequency of Science Class

Students in grades 5 and 8 were asked how frequently they received science instruction. Note that the wording of

this question varied by grade.

Grade 5 Question: How often do you do science in class?

Figure 25. Grade 5 Frequency of Science Class
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Grade 8 Question: Which statement best describes how often and how long your science class meets?

Figure 26. Grade 8 Frequency of Science Class
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Utilization of SEPs

High school students were asked how frequently engineering practices were incorporated into their instruction.

Figure 27 provides the result by performance quartile.

Question: How often do you utilize science and engineering practices in science class?

Figure 27. High School How Science and Engineering Are Utilized
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How Science Is Learned

Students in grades 5 and 8 were asked how they learn science. Figure 28 and Figure 29 provide the results by

performance quartile.

Question: Which statement best describes how you learn science?

Figure 28. Grade 5 How Science Is Learned
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Score Importance

High school students were asked how important the Maine Science Assessment score was to them. Figure 30

provides the result by performance quartile.

How important to you is your score on this science test you just completed?

Figure 30. High School Score Importance
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Appendix T. Contributing States Item Development

Item Development Processes from Science Exchange
Contributing State A

Contributing state A contributed items to New Meridian’s Science Exchange in all science disciplines for Grades 3-8
and life science items for high school. The stimuli for the contributing state A assessment are anchored on a
scientific phenomenon described by text, images, tables, graphs, models, and graphic organizers created by the
contributing state’s vendor. Phenomena and bundles were chosen to represent the breadth of assessable science
content. As part of the item development plan, all performance expectations were aligned to at least one
standalone item or to an item in an item set or task. After studying the science standards of contributing state A, the
content lead generated lists of bundled and associated phenomena for item sets and tasks. When identifying a

phenomenon, the content lead considered the following:

e The emphasis of each performance expectation as described in the clarification statements for each
performance expectation.

e Whether a proposed phenomenon was rich enough to support the required number of items, including
overage.

e Whether the phenomenon fit with the “PE bundles” developed earlier to provide meaningful, three-

dimensional assessment of performance expectations.

Phenomena were chosen to represent the breadth of content described by contributing state A’s state standards.
The process of determining phenomena and associated bundles was iterative and included the identification of
phenomena that could be assessed with a particular bundle as well as the understanding of the need to assess as

many PEs as possible in the field test.

Sets were purposefully designated as item sets or tasks, and the designation of the set (whether item or task)
influenced the selection of phenomena. The tasks were based on stimuli that allowed students to delve deeply into
a topic and were made up of items that built upon each other and often led to a culminating extended-response
(ER) item. The items in a task could require a specific order, and information in one item could be used to build upon

in subsequent items.

Outline and Stimuli Development for Contributing State A

Contributing state A’s vendor used both experienced internal and external science assessment editors to develop
the phenomena-based stimuli for item sets and tasks. Before the editors began the process, the vendor’s content
lead trained them on the process of conducting an effective internet search for science articles on Contributing State
A DOE'’s objectives, including training in universal design and bias and sensitivity issues. To support the outline
development process, writers were given the state standards for Contributing State A. They were also provided
specific item set or task templates that described the PE bundle to be written to in addition to the point value, item
types, and dimensional alignment of each of the items in the set and whether the dimensions of the bundled PEs
could be mixed or matched. The outline contained space for writers to enter the primary sources they used in
researching their phenomenon and in writing their stimulus, space for the writers to include a draft of the stimulus

and its supporting data, and space to describe each item and its metadata. Writers submitted their item outlines to
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the editors, who finalized the item set and task outlines before submitting them to the content lead and manager for

senior review. After this review, the outlines were submitted to the DOE for Contributing State A.

Item Writing and Review Process for Contributing State A

The vendor for Contributing State A employed a cadre of item writers for the grades 3-8 assessment. All writers
were approved by the DOE of Contributing State A before they engaged in any item development activities. As the

first step in the item writing process, the vendor content lead provided a webinar training to all writers.

In the training, writers were provided context for the assessment, including DOE expectations, the science standards
of Contributing State A, and a review of best practices for item development. The item writers were provided the
approved item topics and drafts of the stimuli and item outlines that provided explanations of the phenomena
underlying the tasks and item sets. ltem writers were also provided with alignment to the Science and Engineering
Practices, Crosscutting Concepts, and Disciplinary Core Ideas of the science standards for Contributing State A and

guidance on how each item set or task should be developed.

The use of item sets and task overviews allowed the vendor to provide direction for the items developed during the
development cycle. For standalone development, item writers were provided with assignments that indicated the
number of items to write to each performance expectation as well as the specific dimensions to align to for each
item. The item writing assignments for each set or task also specified the set type, the item types and number of
items to be written, and potential item stems to be used for each item. Significant attention was devoted to

understanding how to write TE items and scoring guides for CR and ER items.

Although all the writers were science writers with experience in writing three-dimensional items, the vendor gave
instructions in basic assessment item writing principles. Writers were instructed to make certain that the vocabulary
and context of the items were grade level appropriate, to ensure that the distractors were incorrect but plausible,

and to avoid cueing and outliers in the items.

The vendor hosted an online training for writers that included information regarding universal design and
bias/sensitivity. A variety of items were presented and reviewed using universal design and bias/sensitivity lenses.
The vendor provided training and feedback to the writers throughout the development cycle as the DOE of
Contributing State A and their vendor gained a clearer understanding of how the stimuli, items, and sets worked

together.

The vendor provided additional training to a subset of editors outlining the specific responsibilities for those who
served as editors for the grades 3-8 assessment. ltems went through two rounds of content editing that examined
characteristics of items, including alignment to the dimensions of the performance expectations of the state
standards for Contributing State A, content accuracy, cognitive complexity, and quality of distractors. Items then
went through one round of proofreading, which focused on grammar, usage, and consistent style of graphics, and a

final round of review before being submitted to the DOE of Contributing State A for their first round of review.
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Appendix U. Score Reports

(Documents begin on next page.)
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Individual Student Reports (ISRs) — PDFs

(Documents begin on next page.)
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School Summary Report (PDF)

Page 1
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School Summary Report (PDF) — Page 2
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SAU Summary Report (PDF)

Page 1
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SAU Summary Report (PDF) — Page 2
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Student Score Data File

The following data elements are consistently present in both the CSV extracts for the SAU Student Score Data File
and the School Student Score Data File.
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