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Mission 
& Vision
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To promote the best learning opportunities for all Maine students by providing information, guidance, 
and support to our schools, educators, and leaders and by providing adequate and equitable school 
funding and resources.
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Standards
Next Generation Science Standards

Maine Learning Results
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NGSS

Developed by a consortium of states and 
and led by the National Research 
Council, the National Science Teachers 
Association, and the American 
Association for the Advancement of 
Science

Designed to prepare students for college 
and career readiness in STEM fields

4

Maine Learning Results in Science & 
Engineering

NGSS “packaged differently”
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Three-Dimensional Standards

Science & Engineering Practices 
(SEPs)

Crosscutting Concepts (CCCs)

Disciplinary Core Ideas (DCIs)

5

National Academies of Sciences, Engineering, and Medicine. 2012. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. 
Washington, DC: The National Academies Press. https://doi.org/10.17226/13165.   Free PDF download: https://nap.nationalacademies.org/read/13165/chapter/1

https://nap.nationalacademies.org/read/13165/chapter/1
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Science & Engineering Practices

6A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
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Science & Engineering Practices (SEPs)

7A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
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The Three Spheres of Activity for 
Scientists and Engineers 

8A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas



9

SEP Groupings in 
Maine Science Assessment Design

9

Investigate
• Asking questions
• Planning and 

carrying out 
investigations

Evaluate
• Analyzing and 

interpreting data
• Using mathematics 

and computational 
thinking

• Engaging in 
argument from 
evidence

Reason Scientifically
• Developing and 

using models
• Constructing 

explanations
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Science & Engineering Practices
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:

10
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Science & Engineering Practices
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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Science & Engineering Practices
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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Crosscutting Concepts (CCCs)

•Patterns

•Cause and effect

•Scale, proportion, and 
quantity

•Systems and system 
models

•Energy and matter

•Structure and function

•Stability and change

13A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
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“These concepts should become common and 
familiar touchstones across the disciplines and grade 
levels. Explicit reference to the concepts… can help 
students develop a cumulative, coherent, and usable 
understanding of science and engineering.” 

Crosscutting Concepts

14A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
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Crosscutting Concepts
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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Crosscutting Concepts
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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Disciplinary Core Ideas (DCIs)
• Have broad importance across multiple science disciplines
• Provide a key tool for understanding or investigating complex ideas 

and solving problems
• Relate to students’ interests and life experiences or societal 

concerns
• Are teachable and learnable over multiple grades at increasing levels 

of complexity
• Not an exhaustive list of science and engineering learning to be 

attained— an expression of the key concepts all citizens should be 
familiar with

17A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas
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Disciplinary Core Ideas:

Physical 
Sciences

A Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas
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Disciplinary Core Ideas:

Life 
Sciences

A Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas
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Disciplinary Core Ideas:

Earth & 
Space 
Sciences

A Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas
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Disciplinary Core Ideas
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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Disciplinary Core Ideas
In A Framework for K-12 Science Education: Practices, Crosscutting 
Concepts, and Core Ideas:
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2323NGSS Lead States (2013). Next Generation Science Standards: For 
States, By States. Washington, DC: The National Academies Press.

Performance 
Expectations 
combine the three 
dimensions in 
statements about 
what students should 
know and be able to 
do by the end of 
instruction.
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Science & Engineering Maine Learning Results

Next Generation Science Standards “packaged differently”

24

https://www.maine.gov/doe/index.php/learning/content/scienceandtech/standards
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Science & Engineering Maine Learning Results

25

https://www.maine.gov/doe/index.php/learning/content/scienceandtech/standards
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Next Generation Science Standards

26

Text

Description automatically generated

https://www.nextgenscience.org/
https://www.nextgenscience.org/pe/5-ls1-1-molecules-organisms-structures-and-processes


The Maine Science 
Assessment contains 
questions that, 
together, assess all 
three dimensions to 
measure student 
understanding of the 
Maine Learning 
Results and the NGSS.

27
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Blueprints
Coverage of Standards

Item (Question) Types

Item Clusters vs. Standalone Items

28



29

Blueprints
• Specify targets for the minimum and maximum number of 

operational score points aligned to each science discipline or topic 

• All items aligned to a specific NGSS performance expectation 

• Purposeful and fluid incorporation of both Disciplinary Core Ideas 
(DCI) and Science and Engineering Practices (SEP) 

• No specific targets for the inclusion of Crosscutting Concepts (CCC)

• Any SEP and CCC may be assessed with any DCI

• Designed to ensure that the assessment measures the MLRs in a 
comprehensive and balanced way across multiple years

• Not every DCI is measured on the assessment every year

29
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Blueprints
Grade 5 Blueprint

Grade 8 Blueprint

High School 
Blueprint

30

https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%205%20ME%20Science%20Blueprint.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%208%20ME%20Science%20Blueprint.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%20HS%20ME%20Science%20Blueprint.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%20HS%20ME%20Science%20Blueprint.pdf
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Where do the questions come from?

• The New Meridian Science Exchange, a 
licensable collection of science items 
contributed by states from their NGSS-aligned 
assessments as well as items specially 
developed by New Meridian

31

• Thoroughly reviewed by New Meridian’s science specialists and 
accessibility, accommodations, and fairness specialist, as well as by 
the Maine Department of Education and educators, prior to use in 
Maine
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Item Types: Selected Response

32

Multiple choice

Multiple select
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Item Types: Technology Enhanced

33

Drag-and-drop

Hot spots

Inline choice
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Item Types: Constructed Response

34

Students can 
earn 2, 1, or 0 
points based on 
a rubric

Scored by human 
readers
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Item Clusters

• Most items are grouped in a set or cluster

• Designed to provide scaffolding and 
sufficient information to measure multiple 
dimensions of the science standards 
without teaching the content

• Across each cluster, all three dimensions 
are addressed

Standalone Items

• Brief scenario with one question

• Help ensure appropriate coverage of the 
Maine Learning Results (NGSS)

35

ALL Items
Ask students to make sense of a phenomenon—observable occurrences in the 
natural or human-made world that cause one to wonder and ask questions—or 
scientific problem

See examples in 2022 Released Items for Grade 5
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Achievement 
Levels
Four Achievement Levels

Achievement Level Descriptors

Standard Setting

36
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Four Achievement Levels

37

Guideline to describe the four levels of achievement, which are levels of 
student mastery of the Maine Learning Results (NGSS)
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Achievement Level Descriptors

•Grade 5 ALDs

•Grade 8 ALDs

•High School ALDs

39

https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%205_MEA_Science_ALDs_final_ADA%20%281%29.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%208_MEA_Science_ALDs_final_ADA%20%281%29.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Grade%20HS_MEA_Science_ALDs_final_ADA%20%281%29.pdf
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Standard Setting
• Cut scores for achievement levels established during 

standard setting

• Summer 2022
• Facilitated by New Meridian, the science assessment 

vendor
• Monitored by psychometricians
• Panelists were Maine educators

• Many different standard setting methods

40
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Ordered Item Booklet
Maine Science Assessment standard setting used the Ordered Item 
Booklet method

• After the assessment, items are listed in order of item difficulty (i.e., 
the probability of a student answering the question correctly)

• Educators create student profiles for students who perform at each 
achievement level

41
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Ordered Item Booklet
Maine Science Assessment standard setting used the Ordered Item 
Booklet method

• After the assessment, items are listed in order of item difficulty (i.e., 
the probability of a student answering the question correctly)

• Educators create student profiles for students who perform at each 
achievement level

• Educators bookmark the location in the ordered item booklet where 
a student from that achievement level has a 67% chance of 
answering the question correctly

42
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Ordered Item Booklet
Maine Science Assessment standard setting used the Ordered Item 
Booklet method

• After the assessment, items are listed in order of item difficulty (i.e., 
the probability of a student answering the question correctly)

• Educators create student profiles for students who perform at each 
achievement level

• Educators bookmark the location in the ordered item booklet where 
a student from that achievement level has a 67% chance of 
answering the question correctly

• Discussions occur; educators have the option to change or maintain 
their bookmark following the discussion

43
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Reports & 
Reporting Elements

Appropriate Use and Limitations of Data

Individual Student Report

School Summary Report

SAU Summary Report

Student Score Data File (SSDF)

44
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Appropriate Use and Limitations of Data
The Maine Science Assessment has several appropriate uses, including:

1. Providing information to the public about school performance through the 

state’s ESSA reporting system, the ESSA Data Dashboard.

2. Supporting school identification within the state’s ESSA compliant system of 

school identification and support.

3. Providing a source of information for ongoing local program evaluation.

45
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Appropriate Use and Limitations of Data
However, there are also limitations to the data gathered from the Maine Science Assessment. 

These limitations are that:

1. The assessment measures only a subset of the Maine Learning Results and does not assess all 

aspects of science education.

2. The assessment is a snapshot of student performance at a particular point in time and may not 

reflect a student’s overall understanding of science.

3. The assessment is only one measure of student performance and should be used in conjunction 

with other measures, such as classroom assessments and teacher observations.

It is important to use the data gathered from the Maine Science Assessment appropriately and to 

consider its limitations when making decisions about instructional support and improvement.

46
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Individual Student Report (ISR)

47
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)
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Individual Student Report (ISR)

Scale Score

A scaling process is used to convert raw scores into 
a common scale that can be used to compare 
student performance across different forms of the 
assessment and across different years. 

• Reported as integers
• Used to determine a student’s achievement 

level
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Individual Student Report (ISR)

Scale Score Comparisons

Uses average school, SAU, and state scores
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Individual Student Report (ISR)

Standard Error of Measurement (SEM)
• A statistical measure that quantifies the amount 

of error in a student's score on an assessment
• Estimates how much a student's score might 

differ if they took the assessment multiple times 
• Provides information about the precision of 

assessment scores and helps determine 
the confidence that can be placed in a student’s 
score 
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Individual Student Report (ISR)

SEM, continued
• Smaller SEM = a student’s score is more precise 

and less likely to vary across repeated 
administrations

• Larger SEM = a student’s score is less precise 
and more likely to vary across 
repeated administrations

• Used in calculating confidence intervals, which 
give a range within which a student’s true score 
is likely to fall

• ISR uses 68% confidence interval, or ±1 SEM
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Individual Student Report (ISR)

Subscores
• Grade 5

• Structure and Properties of Matter
• Matter and Energy in Organisms and 

Ecosystems
• Earth’s Systems and Space Systems: Stars 

and the Solar System
• Grades 8 and High School

• Physical Science
• Life Science
• Earth and Space Science
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Subscores: Grade 5
Structure and Properties of Matter (Subscore 1)

• Develop a model to describe that matter is made of particles too small to be 
seen.

• Measure and graph quantities to provide evidence that regardless of the type of 
change that occurs when heating, cooling or mixing substances, the total weight 
of matter is conserved.

• Make observations and measurements to identify materials based on their 
properties.

• Conduct an investigation to determine whether the mixing of two or more 
substances results in new substances.

60
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Subscores: Grade 5
Matter and Energy in Organisms and Ecosystems (Subscore 2)

• Use models to describe that energy in animals’ food (used for body repair, 
growth, and motion and to maintain body warmth) was once energy from the 
sun.

• Support an argument that plants get the materials they need for growth chiefly 
from air and water.

• Develop a model to describe the movement of matter among plants, animals, 
decomposers, and the environment.
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Subscores: Grade 5
Earth’s Systems and Space Systems (Subscore 3)

• Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or 
atmosphere interact.

• Describe and graph the amounts of salt water and fresh water in various reservoirs to provide evidence 
about the distribution of water on Earth.

• Obtain and combine information about ways individual communities use science ideas to protect the 
Earth’s resources and environment.

• Support an argument that the gravitational force exerted by Earth on objects is directed down.

• Support an argument that differences in the apparent brightness of the sun compared to other stars is 
due to their relative distances from the Earth.

• Represent data in graphical displays to reveal patterns of daily changes in length and direction of 
shadows, day and night, and the seasonal appearance of some stars in the night sky.
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Subscores: Grade 8
Physical Science (Subscore 1)

• Structure and Properties of Matter

• Chemical Reactions

• Forces and Interactions

• Energy

• Waves and Electromagnetic Radiation

63
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Subscores: Grade 8
Life Science (Subscore 2)

• Structure, Function, and Information Processing

• Matter and Energy in Organisms and Ecosystems

• Interdependent Relationships in Ecosystems

• Growth, Development, and Reproduction of Organisms

• Natural Selection and Adaptation

64
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Subscores: Grade 8
Earth and Space Science (Subscore 3)

• Space Systems

• History of Earth

• Earth’s Systems

• Weather and Climate

• Human Impacts
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Subscores: High School
Physical Science (Subscore 1)

• Structure and Properties of Matter

• Chemical Reactions

• Forces and Interactions

• Energy

• Waves and Electromagnetic Radiation

66
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Subscores: High School
Life Science (Subscore 2)

• Structure and Function

• Matter and Energy in Organisms and Ecosystems

• Interdependent Relationships in Ecosystems

• Inheritance and Variation in Traits

• Natural Selection and Evolution

67
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Subscores: High School
Earth and Space Science (Subscore 3)

• Space Systems

• History of Earth

• Earth’s Systems

• Weather and Climate

• Human Sustainability

68
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School Summary Report

69
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Report Elements
1. Score 

comparisons
2. Achievement level 

pie charts
3. Aggregate 

performance of 
all students in the 
school, inclusive 
of all grades

4. Table shows 
aggregate data for 
all students in the 
school, inclusive 
of all grades

5. Total number of 
students tested
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Report Elements
6. Percent borderline 
students
Percent of students 
from total population 
who appear in “Below 
State Expectations” 
achievement level BUT 
SEM indicates that 
their actual score may 
have fallen in the “At 
State Expectations” 
level.

7. Student count and 
percentage at each 
achievement level
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Report Elements
1. Information for the school at one grade level
2. Information for the state at one grade level
3. Average scaled score for the row
4. Percent borderline students, based on standard error of measurement (SEM)
5. Average subscores (Reminder: Subscore areas are different for grade 5 than for grade 8 and high school.)
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SAU Summary Report

73
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Report Elements
1. Score 

comparisons
2. Achievement level 

pie charts
3. Aggregate 

performance of 
all students in the 
SAU, inclusive of 
all grades

4. Table shows 
aggregate data for 
all students in the 
SAU, inclusive of 
all grades

5. Total number of 
students tested
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Report Elements
6. Percent borderline 
students
7. Student count and 
percentage at each 
achievement level
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Report Elements
1. Information for each school at one grade level
2. Information for the SAU at one grade level
3. Information for the state at one grade level
4. Average scaled score for the row
5. Average achievement level for the students at that grade level
6. Average subscores
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Student Score Data File (SSDF)

77

Available in Data Extracts in Kite
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Statewide Results
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Statewide Data

• 35,973 students completed the assessment in spring 2024
• 12,174 in Grade 5

• 12,212 in Grade 8

• 11,587 in High School

• ALL Grade Levels Aggregated
• Well Below State Expectations: 43.9%

• Below State Expectations: 22.0%

• At State Expectations: 28.5%

• Above State Expectations: 5.5%

79
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Statewide Data: Grade 5
• Achievement Level Percentages

• Well Below State Expectations: 47.6%
• Below State Expectations: 30.2%
• At State Expectations: 18.2%
• Above State Expectations: 4.0%

• Subscores
• Structure and Properties of Matter

• Average Raw Score: 6/13
• Percent At/Above State Expectations: 27.5%

• Matter and Energy in Organisms and Ecosystems
• Average Raw Score: 6/15
• Percent At/Above State Expectations: 20.8%

• Earth’s Systems and Space Systems
• Average Raw Score: 7/16
• Percent At/Above State Expectations: 21.7%
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Statewide Data: Grade 8
• Achievement Level Percentages

• Well Below State Expectations: 41.4%
• Below State Expectations: 14.8%
• At State Expectations: 37.5%
• Above State Expectations: 6.4%

• Subscores
• Physical Science

• Average Raw Score: 8/16
• Percent At/Above State Expectations: 45.3% 

• Life Science
• Average Raw Score: 6/16
• Percent At/Above State Expectations: 43.6%

• Earth and Space Science
• Average Raw Score: 7/18
• Percent At/Above State Expectations: 44.1%
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Statewide Data: High School
• Achievement Level Percentages

• Well Below State Expectations: 42.8%
• Below State Expectations: 21.1%
• At State Expectations: 29.9%
• Above State Expectations: 6.2%

• Subscores
• Physical Science

• Average Raw Score: 7/18
• Percent At/Above State Expectations: 31.5%

• Life Science
• Average Raw Score: 9/19
• Percent At/Above State Expectations: 36.1%

• Earth and Space Science
• Average Raw Score: 8/18
• Percent At/Above State Expectations: 34.0%
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Text-to-Speech (TTS)
Guidance for the Assignment of TTS

84
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Designated Support: TTS
TTS is a designated support for the general assessments (Maine 
Science and Maine Through Year).

Criteria for assignment of TTS:

1. A team of two or more education professionals with knowledge of 
the student’s performance have determined that TTS is an 
appropriate support for the student, and

2. TTS (or read aloud) is used routinely in classroom instruction and 
assessment.

Designated supports do not require that a student has an IEP, 504 
plan, ILAP, RTI plan, or any other support plan.

85
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TTS: Supplemental Guidance

86

Grade 5 Grade 8 High School

Students should be able 
to navigate the 
assessment 
independently with 
confidence, to the 
greatest degree 
possible.

If educators perceive 
that a student would 
struggle to decode two 
or more words from 
their grade-level list, 
text-to-speech is an 
appropriate designated 
support for that 
student.

https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Spring%2024%20TTS%20Guidance_Example%20Words%2003.25.24.pdf
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Constructed 
Response Items

Statistics

87
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Grade Level & Item % Students Score 0 % Blank % Students Score 1 % Students Score 2

Grade 5 CR Item A 32% 2% 52% 15%

Grade 5 CR Item B 32% 1% 50% 18%

Grade 8 CR Item A 71% 2% 26% 2%

Grade 8 CR Item B 70% 3% 26% 3%

Grade 8 CR Item C 47% 2% 38% 14%

HS CR Item 73% 4% 16% 9%
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Comparing 
Assessment Models

A Tale of Three Assessments

89

https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/A%20Tale%20of%20Three%20Assessments%20Final.pdf


MAINE SCIENCE ASSESSMENT

Q&A
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Stay Connected!

Find Us Online!
www.maine.gov/doe

@MaineDOEComm

@mainedepted

@mdoenews

@MaineDepartmentofEducation1

http://www.maine.gov/doe
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