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p. 24 Third bullet point 
after Exhibit Box 

Empty cells in the content statement tables denote 
that a particular subtopic is not recommended for 
assessment at that grade level. 

Very true 

p. 24 Fourth bullet point 
after Exhibit Box 

Retention of foundational knowledge from one grade 
to the next is assumed; however, if the relevant 
content statement does not appear in a succeeding 
grade level, it should not be assessed. 

This is no small point. VA folks do not believe in 
this notion. VA folks say this is not fair. Like the 
NAEP 12 grade test having LS and most VA kids 
took it in 10th. I believe the test is designed to test 
student “residual” knowledge of the three content 
domains and it can do but VA may not participate 
in grade 12 

p. 25 First paragraph under 
Physical Sciences 
heading 

Familiar changes  

p. 25 First paragraph under 
Physical Sciences 
heading 

Erosion of mountains Not sure these are familiar 

p. 28 Second paragraph in 
textbox 

Understanding the substance of water requires 
knowledge across the Physical Science categories of 
Matter, Energy, and Motion. 

Understanding the substance of water requires 
knowledge across the Physical Science categories 
of Matter, Energy, and Motion. 
 
“Properties of” probably ok as is 

p. 28 First paragraph after 
textbox, last sentence 

The Periodic Table demonstrates the relationship 
between the atomic number of the elements and their 
chemical and physical properties and provides a 
structure for inquiry into the characteristics of the 
chemical elements (grade 12). 

The Periodic Table demonstrates the relationship 
between the atomic number of the elements and 
their chemical and physical properties and provides 
a structure for inquiry into the characteristics of the 
chemical elements (grade 12). 
 
illustrates 

p. 30 First paragraph, last 
sentence 

The Sun as the main energy source for the Earth 
provides an opportunity at all grade levels to make 
important connections between the science 
disciplines (see the following textbox). 

The Sun as the main energy source for the Earth 
Earth provides an opportunity at all grade levels to 
make important connections between the science 
disciplines (see the following textbox). 

p. 30 Last paragraph, 
second sentence 

As the diver falls, her speed (kinetic energy) 
increases as her potential energy decreases. 

their, they 
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p. 32 Fourth sentence The Earth and an airplane do not need to be in 
contact… 

The Earth and an airplane do not need to be in 
contact… 

p. 33 Exhibit 8 title Exhibit 8. Physical Science content statements for 
grades 4, 8, and 12 

these learning progressions are very familiar and 
similar to VA 

p. 33 P4.5 P4.5 Magnets can repel or attract other magnets. 
They can also attract certain nonmagnetic objects at a 
distance. 

not sure we stress this as much as they seem to do 

p. 33 Footnote Although this content statement generally holds true, 
some compounds decompose before boiling. 

not needed for this audience but ok 

p. 35 P12.8 P12.8 Atoms and molecules that compose matter are 
in constant motion (translational, rotational, or 
vibrational). 

Holy cow, NMR this is organic 

p. 35 P8.9 P8.9 Three forms of potential energy are 
gravitational, elastic, and chemical. Gravitational 
potential energy changes in a system as the relative 
positions of objects are changed. Objects can have 
elastic potential energy due to their compression, or 
chemical potential energy due to the nature and 
arrangement of the atoms. 

much stronger than VA cf 

p. 35 P8.10 P8.10 Energy is transferred from place to place. 
Light energy from the Sun travels through space to 
Earth (radiation). Thermal energy travels from a 
flame through the metal of a cooking pan to the water 
in the pan (conduction). Air warmed by a fireplace 
moves around a room (convection). Waves 
(including sounds and seismic waves, waves on 
water, and light waves) have energy and transfer 
energy when they interact with matter. 

P8.10 Energy is transferred from place to place. 
Light energy from the Sun travels through space to 
Earth (radiation). Thermal energy travels from a 
flame through the metal of a cooking pan to the 
water in the pan (conduction). Air warmed by a 
fireplace moves around a room (convection). 
Waves (including sounds and seismic waves, waves 
on water, and light waves) have energy and transfer 
energy when as they interact with matter. 

p. 36 P8.13 P8.13 Nuclear reactions take place in the Sun. In 
plants, light from the sun is transferred to oxygen and 
carbon compounds, which, in combination, have 
chemical potential energy (photosynthesis). 

P8.13 Nuclear Fusion reactions take place in the 
Sun. In plants, light from the sun is transferred to 
oxygen and carbon compounds, which, in 
combination, have chemical potential energy 
(photosynthesis). 
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Comment: This should probably be singular 
p. 38 Exhibit 8 Continued 

title 
Exhibit 8 (continued). Physical Science content 
statements for grades 4, 8, and 12 

PS is way above level of VA CF 

p. 38 P12.22 P12.22 Gravitation is a universal attractive force that 
each mass exerts on any other mass. The strength of 
the gravitational force between two masses is 
proportional to the masses and inversely proportional 
to the square of the distances between them. 

way above VA cf 

p. 38 P12.23 P12.23 Electric force is a universal force that exists 
between any two charged objects. Opposite charges 
attract while like charges repel. The strength of the 
electric force is proportional to the magnitudes of the 
charges and inversely proportional to the square of 
the distance between them. Between any two charged 
particles, the electric force is vastly greater than the 
gravitational force. 

way above  

p. 39 Second paragraph, 
first sentence 

Understanding principles in Life Science is 
inextricably linked with understanding principles in 
Physical Science and Earth and Space Sciences. 

theres that word again 

p. 41 Text box, last 
sentence 

Therefore, although synthesis and breakdown are 
common to both plants and animals, photosynthesis 
(the conversion of light energy into stored chemical 
energy) is unique to plants, making them the primary 
source of energy for all animals. 

Anne is “primary” enough to allow inclusion of 
thermal vent chemotrophs? 

p. 42 Second paragraph, 
third sentence 

In these grand-scale cycles, the total amount of 
matter and energy remains constant, even though 
their form and location undergo continual change. 

In these grand-scale cycles, the total amount of 
matter and energy remains constant, even though 
their form and location undergo continual change.  
 
Comment: not sure why this is here is it a technical 
or statistical term? 

p. 44 First paragraph under 
Evolution and 
Diversity, third 
sentence 

The modern concept of evolution, including natural 
selection and common descent, provides a unifying 
principle for understanding the history of life on 

The pencil mark is over “principle” but no written 
comment. 
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Earth, relationships among all living things, and the 
dependence of life on the physical environment. 

p. 45 L12.1 L12.1 Living systems are made of complex 
molecules (including carbohydrates, fats, proteins, 
and nucleic acids) that consist mostly of a few 
elements, especially carbon, hydrogen, oxygen, 
nitrogen, and phosphorous. 

teach to this level in bl? 

p. 45 L12.3 L12.3 Cellular processes are regulated both internally 
and externally by environments in which cells exist, 
including local environments that lead to cell 
differentiation during the development of 
multicellular organisms. During the development of 
complex multicellular organisms, cell differentiation 
is regulated through the expression of different 
genes. 

this also sounds on level with VA CF 

p. 46 Exhibit 10 
(continued) title 

Grade 12 much of this content is taught in VA 

p. 46 Footnote The statement “they use the energy from light” does 
not imply that energy is converted into matter or that 
energy is lost. See textbox “Crosscutting Content: 
Uses, Transformations, and Conservation of Energy,” 
p. 42. 

I really do not think this is needed 

p. 47 Exhibit 10 continued 
title 

Exhibit 10 (continued). Life science content 
statements for grades 4, 8, and 12 

Table is very similar to VA in most respects 

p. 47 L4.4 L4.4 When the environment changes, some plants 
and animals survive and reproduce; others die or 
move to a new location. 

change. eg. seasons 

p. 48 L8.10 L8.10 The characteristics of organisms are 
influenced by heredity and environment. For some 
characteristics, inheritance is more important; for 
other characteristics, interactions with the 
environment are more important. 

VA goes into Mendel 

p. 48 L12.9 L12. 9 The genetic information encoded in DNA 
molecules provides instructions for assembling 

nice! 
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protein molecules. Genes are segments of DNA 
molecules. Inserting, deleting, or substituting DNA 
segments can alter genes. An altered gene may be 
passed on to every cell that develops from it. The 
resulting features may help, harm, or have little or no 
effect on the offspring’s success in its environment. 

p. 49 L8.11 (last sentence) L8.11 Extinction of a species is common; most of the 
species that have lived on the Earth no longer exist. 

L8.11 Extinction of a species is common; most of 
the species that have lived on the Earth no longer 
exist. 

p. 49 L8.12 (last sentence) L8.12 Biologists consider details of internal and 
external structures to be more important than 
behavior or general appearance. 

this may not prove to be true in the see “canis” and 
“the species problem” 

p. 49 L12.13 L.12.13 Evolution is the consequence of the 
interactions of (1) the potential for a species to 
increase its numbers, (2) the genetic variability of 
offspring due to mutation and recombination of 
genes, (3) a finite supply of the resources required for 
life, and (4) the ensuing selection from 
environmental pressure of those organisms better 
able to survive and leave offspring. 

Interesting! 

p. 50 First paragraph, third 
sentence 

This concept of Earth as a complex and dynamic 
entity of interrelated subsystems implies that there is 
no process or phenomenon within the Earth system 
that occurs in complete isolation from other elements 
of the system. 

This concept of Earth as a complex and dynamic 
entity of interrelated subsystems implies that there 
is no process or phenomenon within the Earth 
system that occurs in complete isolation from other 
elements of the system. 

p. 50 Last paragraph, third 
sentence 

Other Web-based programs allow students to view 
and process satellite images of Earth, to direct a 
camera on board the Space Shuttle, and to access 
professional telescopes around the world to carry out 
science projects. 

a little dated at this point 

p. 50  Footnote Earth is capitalized, rather than referred to as “the 
earth,” in order to recognize it as one of the planets in 
the solar system. 

see gregg 
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p. 51 Second paragraph 
under Earth in Space 
and Time  heading 

Applies to entire paragraph “the” earth is removed here, as it should be 

p. 51 First paragraph under 
Objects in the 
Universe heading 

“the Sun and the Moon” remove “the” if one is going to capitalize the proper 
name? 

p. 52 First paragraph, 
second sentence 

However, it is now known that the Sun is the central 
and largest body in the solar system, which includes 
Earth and other planets and their moons as well as 
other objects such as asteroids and comets. 

Ok no the here. this should be fixed one way or the 
other 

p. 52 First paragraph, 
second sentence 
under History of 
Earth heading 

Initially, there was no life and no molecular oxygen 
in the atmosphere. 

or water 

p. 52 Third paragraph, 
second sentence 
under History of 
Earth heading 

Some changes are due to slow processes, such as 
erosion and weathering and others are due to rapid 
processes such as volcanic eruptions, landslides, and 
earthquakes (Grade 4). 

cosmic impacts 

p. 53 First paragraph under 
Properties of Earth 
Materials heading 

Earth materials that occur in nature include rocks, 
minerals, soils, water, and the gases of the 
atmosphere. Natural materials have different 
properties that sustain plan and animal life (grade 4). 

nice 

p. 53-54 Last sentence on page 
53 going into 54 

The current explanation is that the outward transfer 
of Earth’s internal heat propels the plates comprising 
Earth’s surface across the face of the globe, pushing 
the plates apart where magma rises to form mid-
ocean ridges, and pulling the edges of plates back 
down where the Earth materials sink into the crust at 
deep trenches (grade 12). 

The current explanation is that the outward transfer 
of Earth’s internal heat propels the plates 
comprising Earth’s surface across the face of the 
globe, pushing the plates apart where magma rises 
to form mid-ocean ridges, and pulling the edges of 
plates back down where the Earth materials sink 
subducted into the crust mantel at deep trenches 
(grade 12). 

p. 54 First paragraph, 
second sentence 
under Energy in 

The Sun is the major source of energy for 
phenomena on Earth’s surface. 

we use “our” instead of “the” but we do not caps 
sun 
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Earth Systems 
heading 

p. 55 First paragraph, last 
sentence under 
Biogeochemical 
Cycles 

For example, carbon occurs in carbonate rocks such 
as limestone, in coal and other fossil fuels, in the 
atmosphere as carbon dioxide gas, in water as 
dissolved carbon dioxide, and in all organisms as 
complex molecules that control the chemistry of life 
(grade 12). 

nice! 

p. 56 Textbox heading Crosscutting Content: Biogeochemical Cycle This is great stuff 
p. 56 Second paragraph, 

first sentence 
Essentially fixed amounts of chemical atoms or 
elements cycle with the Earth system, and energy 
drives their translocation of matter(e.g., changes of 
state, gravity) 

Essentially fixed amounts of chemical atoms or 
elements cycle with the Earth system 

p. 56 Third paragraph Biogeochemical cycles are described more fully in 
the Earth Systems section of exhibit 12, Earth and 
Space Science Content Statements for Grades 4, 8, 
and 12. 

Biogeochemical cycles are described more fully in 
the Earth Systems section of exhibit 12, Earth and 
Space Science Content Statements for Grades 4, 8, 
and 12. 

p. 58 E8.3 E8.3 Fossils provide important evidence of how life 
and environmental conditions have changed in a 
given location. 

not sure we go this far 

p. 58 E8.4 E8.4 Earth processes seen today, such as erosion and 
mountain building, make it possible to measure 
geologic time through methods such as observing 
rock sequences and using fossils to correlate the 
sequences at various locations. 

pretty heavy into fossils here more so than VA CF 

p. 59 Grade 12 header at 
top of table (note that 
comment refers to 
Grade 8) 

Grade 12 the grade 8 material here is above VA CF 

p. 60 Grade 8 header at top 
of table 

Grade 8 pretty high level compared to VA CF 

p. 61 E12.10 E12.10 Climate is determined by energy transfer 
from the Sun at and near Earth’s surface. This energy 
transfer is influenced by dynamic processes such as 

we should have this is VA CF 
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cloud cover, atmospheric gases, and Earth’s rotation, 
as well as static conditions such as the positions of 
mountain ranges, oceans, seas, and lakes. 

p. 62 Title of Exhibit Exhibit 12 (continued). Earth and Space Sciences 
content statements for grades 4, 8, and 12 

NAEP might be interpreted as being more rigorous 
in 12 

p. 62 E4.10 E4.10 The supply of many Earth resources such as 
fuels, metals, fresh water, and farmland is limited. 
Humans have devised methods for extending the use 
of Earth resources through recycling, reuse, and 
renewal. 

Nice! 

p. 62 E12.11 E12.11 Earth is a system containing essentially a 
fixed amount of each stable chemical atom or 
element. Most elements can exist in several different 
chemical forms. Earth elements move within  and 
between the lithosphere, atmosphere, hydrosphere, 
and biosphere as part of biogeochemical cycles. 

nice 

p. 68 First illustrative item The Earth’s Moon is 
A. always much closer to the Sun than it is to 

the Earth. 
B. always much closer to the Earth than it is to 

the Sun. 
C. about the same distance from the Sun as it is 

from the Earth. 
D. sometimes closer to the Sun than it is the 

Earth and sometimes closer to the Earth than 
it is to the Sun. 

The Earth’s Moon is 
A. always much closer to the Sun than it is to 

the Earth. 
B. always much closer to the Earth than it is to 

the Sun. 
C. about the same distance from the Sun as it 

is from the Earth. 
D. sometimes closer to the Sun than it is the 

Earth and sometimes closer to the Earth 
than it is to the Sun. 

p. 73 Footnote In addition, 12th graders at the Advanced level are 
expected to be able to identify a scientific question 
for investigation. See appendix B for achievement 
level descriptions. 

this seems odd shouldn’t this be done at all levels 

p. 75 Second paragraph, 
last sentence 

After students have run the modeling software, they 
are asked a series of questions (e.g., the size of the 
hare population over time). 

They have had this since 2009. VA should be 
ashamed… 
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p. 79 Comment is on the 
graphic 

Forest succession graphic we have this art 

p. 83 Exhibit 14 title Exhibit 14. Generating examples of grade 8 
performance expectations 

mailing the table to PEM and ETS 

p. 85 E8.2 E8.2 Gravity is the force  Gravity is the a, or one of the forces 
p. 86 First bullet point in 

Using Scientific 
Inquiry sectoin 

Using scientific Inquiry: 
• Arrange a set of photographs of the Moon 

taken over a month’s time in chronological 
order and explain the order in terms of a 
model of the Earth-Sun-Moon system. 

Arrange a set of photographs of the Moon taken 
over a month’s time in chronological order and 
explain the order in terms of a model of the Earth-
Sun-Moon system. 

p. 87 Second Items to 
Assess Using Science 
Principles 

Items to Assess Using Science Principles 
Illustrative Item 
A space station is to be located between the Earth 
and the moon at the place where the Earth’s 
gravitational pull is equal to the Moon’s gravitational 
pull. 

A space station is to be located between the Earth 
and the moon at the place where the Earth’s 
gravitational pull is equal to the Moon’s 
gravitational pull. 

p. 89 Item Suggestion 1 NASA wants to launch a spacecraft with rockets 
from Earth so that it will reach and orbit Mars. 
Which of the following statements about this flight is 
WRONG: 

A. In the first phase of the flight, the forces 
acting on the spacecraft are the thrust of the 
rocket engine, gravity, and friction from the 
Earth’s atmosphere. 

B. When the rocket engine shuts off, the only 
force acting on the spacecraft is the force of 
gravity. 

C. Once the spacecraft is above the Earth’s 
atmosphere and the rocket engine is off, it 
will travel at a constant speed since there is 
no gravity in space. 

Comment: falcon heavy (VDOE) is a better cluster 
than this 
 
Edits: 

 
A. In the first phase of the flight, the forces 

acting on the spacecraft are the thrust of the 
rocket engine, gravity, and friction from the 
Earth’s atmosphere. 

B. When the rocket engine shuts off, the only 
force acting on the spacecraft is the force of 
gravity. 

C. Once the spacecraft is above the Earth’s 
atmosphere and the rocket engine is off, it 
will travel at a constant speed since there is 
no gravity in space. 

p. 104 Illustrative Items Illustrative Items 
 

What causes days and night? 
A. The Earth spins on its axis. (66%) 
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What causes days and night? 
A. The earth spins on its axis. (66%) 
B. The earth moves around the Sun. (26%) 
C. Clouds block out the Sun’s light. (0%) 
D. The earth moves into and out of the Sun’s 

shadow. (3%) 
E. The Sun goes around the Earth. (4%) 

 
The main reason for its being hotter in summer than 
in winter is: 
 

A. The earth’s distance from the Sun changes. 
(45%) 

B. The Earth moves around the Sun. (26%) 
C. Clouds block out the Sun’s light. (0%) 
D. The Earth moves into and out of the Sun’s 

shadow. (3%) 
E. The Sun goes around the Earth. (4%) 

 
The main reason for its being hotter in summer than 
in winter is: 
 
The Earth’s distance from the Sun changes. (45%) 

p. 133 Last paragraph, first 
sentence 

In the Earth and space science, students at the NAEP 
Proficient level should be able to explain how gravity 
accounts for the visible patterns of motion of the 
Earth. 

In the Earth and space science, students at the 
NAEP Proficient level should be able to explain 
how gravity accounts for the visible patterns of 
motion of the Earth. 

p. 135 Third paragraph In the physical sciences, students at the NAEP Basic 
level should be able to … critique data that claim to 
show how gravitational potential energy changes 
with distance from the Earth’s surface 

In the physical sciences, students at the NAEP Basic 
level should be able to … critique data that claim to 
show how gravitational potential energy changes 
with distance from the Earth’s surface 

p. 137 First paragraph …and evidence for human effects on the Earth’s 
biogeochemical cycles 

and evidence for human effects on the Earth’s 
biogeochemical cycles 
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From: Moulding, Brett 
To: NAGB Queries 
Subject: Comments on the NAEP Science Assessment Framework 
Date: Friday, August 27, 2021 9:12:56 AM 

 

 
 

 
 

NAGB Leadership, 
Comments on the future revision of NAEP Assessment Framework for Science 

 
Whether the NAEP Science Assessment Framework needs to be updated. 
The NAEP Science Assessment Framework needs to be revised. 

 
If the framework needs to be updated, why a revision is needed. 
The current Framework does not identify the science being taught in the majority of our 
schools. The science NAEP cannot be a report card on science education in the nation if it 
does not measure the current science being taught in our schools. The current NAEP 
framework is not consistent with the current research in how students learn. 

 
What should a revision to the NAEP framework include? 
The revision should include a clear alignment to the National Academies Framework for K-12 
Science Education. The revision should include descriptions of the three-dimensional science 
performances that need to be assessed. The New NAEP Framework needs to include 
measurement of students using Practices, Crosscutting Concepts, and Core Ideas consistent 
with the NGSS approach to science performance expectations. 

 
Thank you, 
Brett 

 
Brett Moulding 
Retired 
Utah State Office of Education Curriculum Director and Instruction 
Former NAEP Science Advisory Committee Member 
 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments 
unless you recognize the sender and know the content is safe. 
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Attachments: A-Cary"s final Comments to NAGB 2019 re TEL&Science.docx 

 

 
 

 
 

Hello Friends, 
 

When I ended my tenure on NAGB I made the following plea for updating the NAEP Science 
Framework to be consistent with the Framework for K-12 Science Education: Practices, 
Crosscutting Concepts and Core Ides (NRC 2012) and the subsequent Next Generation 
Science Standards (NGSS Lead States 2013). These have now been adopted or adapted by 44 
states. Such an updated would essentially be a merger of most of the TEL and an improved 
NAEP Science Framework. I have attached those comments to this email. 

 
As I've also noted in some of my prior comments during my time on the Board, NAEP has 
been referred to as a "Gold Standard" and a "North Star." These qualities are not the same. The 
"Gold Standard" refers to NAEP as a "truth-teller," because of meticulous attention to 
scientific rigor and detail. The "North Star" means that NAEP also points to a future 
destination. In this case it means that the updated NAEP Science Framework should not just 
reflect the two existing documents now being used by most states to guide their own science 
standards, but blaze the trail for future improvements in what students should know and be 
able to do in the STEM fields. 

 
Warm regards, Cary 

 
Cary Sneider, PhD  

CAUTION: This email originated from outside of the organization. Do not click links or open attachments 
unless you recognize the sender and know the content is safe. 
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Cary Sneider’s parting comments to the full NAGB Board 

Friday, August 2, 2019 

I’m completing 8 years on the Board, but in a sense, it’s been 16 years, since my friend and colleague, 
Alan Friedman rolled off the Board just before I joined. Alan was a friend and mentor for most of my 
career. Many of us were very sad when he passed away after a brief illness at age 72. 

Part of Alan’s legacy to the Board and to me has been the NAEP TEL. I want to spend a few minutes 
reflecting on that. As a fresh context I’d like to ask how many of you read the story of the New Navy 
that was referenced in a recent Staying On Board newsletter. 

There were three parts of that story relevant to the TEL. They correspond to the three phases of the 
engineering design process, which is the cornerstone of engineering, which is deeply embedded in the 
Framework for K-12 Science Education (NRC 2012) and the subsequent NGSS (2013). In contrast to prior 
science standards, the Framework and NGSS emphasize not just what students should know about 
science, but what skills they need to develop to use what they know to solve meaningful problems. 

1) Defining the Problem. In contrast to the old Navy, when the purpose of training was for sailors to 
learn to do their job right, today’s sailors are trained in many different jobs. They have to ask themselves 
“Am I doing the right job?” Similarly, an essential aspect of engineering, which is now a part of the 
science standards in 44 states, is “Am I solving the right problem? 

2) Generating Creative Solutions. There’s an example of creative thinking in which sailors figure out 
how to secure the ship to the dock using only the materials that were in front of them. That’s solving a 
problem under constraint—one critical aspect about problem solving that students have to learn during 
12 years of schooling. 

3) Optimize. Once you have met the criteria and constraints of a problem you are not done.  You need 
to refine the solution. We learned from the article that things were going so well with the new Navy that 
the brass decided to end the experiment early and build more light ships and hire more of the right 
kinds of people. Then problems cropped up. Problems always crop up with new technologies. 
Continuing the experiment to refine the solution is an important part of the process. In engineering it’s 
called “optimization.” 

PEOPLE. The upshot of the New Navy article is that the recruiters need to find “the right people.” But as 
educators, we don’t have the luxury of turning away 9 out of 10 kids that show up for our classes. We 
need to prepare all of them for a rapidly changing world. 

They Learn Engineering in School. The data from the context variables on the TEL inform us that more 
than half of our students take courses in engineering—in addition to the science courses that will—as 
more schools adopt the new standards—help them learn to define problems, creatively solve them 
under constraint, and be persistent as they continue to refine and optimize solutions to persistent 
problems. 

In future meetings you’ll be considering revision of the Science Framework. When that work is done, if it 
measures what students are expected to learn, it will incorporate 50% to 80% of the TEL, depending on 
grade level. Essentially, that means merging the Science and TEL frameworks. When that happens, it is 
my hope that funds previously spent on separate administration of the TEL can be repurposed to 
support state and TUDA level assessment for science (now more appropriately referred to as STEM) so 
that educators across the country have a golden meter stick to see how well they’re doing. That’s the 
baton I’m passing along from Alan and from me. 
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Input regarding the NAEP Science Assessment 
 

Cary Sneider, Former NAGB Member 

September 4, 2021 

In the following paragraphs I will argue that the NAEP Science Framework needs to be updated to 
include much of what is in the NAEP TEL Framework. Once that is done the TEL can be eliminated and 
funds saved can be used to conduct science assessments at grades 4, 8, and 12 at the state and TUDA 
levels. 

 
Does the NAEP Science Framework need to be updated? 

 
Yes. 

 
If the framework needs to be updated, why is a revision needed? 

 
1. The NAEP Science Framework is significantly out-of-date. The NRC’s consensus study A K-12 Science 
Education Framework: Practices, Crosscutting Concepts, and Core Ideas (2012) and the subsequent Next 
Generation Science Standards (NGSS Lead States, 2013) has gained traction in 44 states that have 
adapted or adopted new standards based on these documents. Even states that claim not to base their 
standards on either of these documents are influenced by them. 

 
An essential innovation of these new standards documents is the inclusion of engineering as a part of 
science. It is deeply woven into the fabric of the standards, as both a set of practices complementary to 
science, as well as crosscutting concepts, and even core ideas, which are listed at the same level as the 
traditional sciences. The reason for including engineering as an essential element of science is stated in 
the Framework as follows: 

 
We anticipate that the insights gained and interests provoked from studying and engaging in the 
practices of science and engineering during their K-12 schooling should help students see how 
science and engineering are instrumental in addressing major challenges that confront society 
today, such as generating sufficient energy, preventing and treating diseases, maintaining 
supplies of clean water and food, and solving the problems of global environmental change. 
(NRC 2012, p. 9). 

 
Providing a foundation in engineering design allows students to better engage in and aspire to solve the 
major societal and environmental challenges they will face in the decades ahead. The same document 
also makes clear distinctions among the important terms science, technology, and engineering. 

 
In the K–12 context, “science” is generally taken to mean the traditional natural sciences: 
physics, chemistry, biology, and (more recently) earth, space, and environmental sciences . . . . 
We use the term “engineering” in a very broad sense to mean any engagement in a systematic 
practice of design to achieve solutions to particular human problems. Likewise, we broadly use 
the term “technology” to include all types of human-made systems and processes—not in the 
limited sense often used in schools that equates technology with modern computational and 
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communications devices. Technologies result when engineers apply their understanding of the 
natural world and of human behavior to design ways to satisfy human needs and wants. (NRC 
2012, p. 11-12) 

 
2. NGSS performance expectations have substantial overlap with NAEP Science and NAEP TEL at the 
8th and 12th grade levels. 

According to a study by AIR commissioned by NAGB: 

"Ninety percent or more of NGSS performance expectations at the middle school and high 
school levels covered content that overlaps with NAEP science or TEL at grades 8 and 12, 
respectively (Neidorf et al. 2016).” 

This means that the great majority of students in middle and high school will increasingly have an 
opportunity to learn what is in the TEL Framework through science instruction. It will be important to 
monitor implementation of those standards over the next decade—and only a combined Science-TEL 
framework, administered across states, can do that. While administering NAEP Science and NAEP TEL in 
a coordinated fashion would provide useful information, a revised NAEP Science Assessment could 
improve the monitoring function. Also, the science assessment would be fairer to students and teachers, 
and of greater interest to educational leaders in cities and states if it were consistent with the new 
standards. 

 
What should a revision to the framework include? 

 
1. What states are currently advocating. The purpose of the NRC’s Framework and NGSS, led by the 
National Governor’s Association and Council of Chief State School Officers, was to help all states pull in 
the same direction. If NAGB is to be the North Star, its essential that a new Framework not attempt to 
lead in an entirely different direction. In addition to being guided by these two documents, however, it 
will be important to commission a study of state science standards to ensure that the six states that 
claim more independence in their science standards are included. 

2. Additional topics from the TEL. The TEL consists of three parts: Design and Systems, Technology and 
Society, and Information and Communications Technology. The first two are very strongly represented 
in the NGSS and Framework, and therefore in the great majority of state standards. The third area is not 
taught explicitly in most schools. A consolidated framework would therefore consist, in broad strokes, 
of the first two areas of the TEL and an updated version of the Science Framework. What will be lost is 
some of the third part of the TEL, which may be more closely related to ELA than to science. 

If these recommendations are followed, NAGB would be able to report on accomplishments of our 
nation’s youth in their ability to solve problems, to analyze systems, and understand key issues at the 
intersection of technology and society as a part of the Science Report Card. NAGB has broken new 
ground by developing the TEL, the first fully DBA assessment in its portfolio. That was an important 
accomplishment, but now it’s time to consolidate it with Science, so that we can have an efficient 
assessment that is maximally useful to the states, while at the same time increasing NAGB’s efficiency. 

3. New topics highlighted by recent world events. If NAGB is to serve as the North Star, the NAEP 
Framework should also lead, not just follow the states. So, it will be important to consult with a wide 
variety of experts. Among the considerations should be the experience of a highly stressful pandemic, 
and the possible inclusion of topics directly related to epidemiology, vaccinations, institutions such as 
the CDC and WHO, and the nature of science. 
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National Assessment Governing Board 
800 North Capitol Street, NW, Suite 825 
Washington, DC 20002 

RE: NAEP Science Framework 

Submitted via email to nagb@ed.gov 

178 Albion St., Suite 210 
Wakefield, MA 01880 

781.245.2212 
781.245.5212 
cast.org 
@CAST_UDL 

Dear Governing Board, 
 

Since 1984, CAST (originally the Center for Applied Special Technology) has worked relentlessly to 
ensure that our nation is one where learning has no limits for all individuals. CAST pioneered Universal 
Design for Learning (UDL), a set of principles and guidelines for inclusive design for learning—including 
curricula, learning goals, materials, instructional methods, and assessments. UDL is now incorporated in 
key federal education, career training, and workforce laws.i UDL provides the basis for innovation and 
success in expanding and strengthening education across all subject areas (e.g., reading, mathematics, 
science). When applied to assessments, UDL can ensure that accessible normative and summative 
assessments are available to all students regardless of any potential learning barrier they may 
experience whether it be due to socio-economic status, language, or disability status. 

 
CAST is pleased to submit comments and recommendations to the National Assessment Governing 
Board (NAGB) query regarding the National Assessment of Education Progress (NAEP) Science 
Framework (“the Framework”). Because universal design is included as a minor reference in the current 
framework, CAST strongly urges the NAGB to update the Framework to make it consistent with current 
federal law and documented best practices in the application of inclusive design in student engagement, 
student learning, assessment design, and assessment application. 

 
CAST leads work funded through grants provided by the National Science Foundation (NSF), U.S. 
Departments of Education (ED) and Labor (DOL), state education agencies, local education agencies, as 
well as the private sector. CAST seeks to ensure that the full power of UDL is applied to technology, 
instructional, and assessment design and practice in order to remove barriers to learning and 
assessment in digital as well as physical settings. Our UDL initiatives encourage and support the design 
of flexible learning environments that anticipate learner variability and provide alternative routes or 
paths to success, as well as provide flexible opportunities for learners to demonstrate their construct- 
relevant knowledge, skills, and abilities during summative, formative, and diagnostic assessment. UDL 
acknowledges that the variability of how people learn is the norm rather than the exception. UDL 
provides viable alternatives for all learners to access in-person, blended, and online education and 
assessment, providing a responsive framework to support students and educators in any academic 
subject, including in science. 

 
In support of our recommendation that NAGB update the Framework, CAST has examined and 
compared NAEP participation data for students with disabilities and English Learners (ELs) in the science 
assessment for the years 2009, 2015, and 2019 respectively. While NAEP data show that participation 
rates do increase between 2009 and 2019 for both groups of students (NAEP Science Assessment data)ii, 
the participation rates remain well below NAEP’s own 95 percent requirement (NAEP Policy, 2014).iii 97
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CAST thanks the NAGB for the opportunity to provide these comments, to advocate for a revision to the 
NAEP Science Framework, and to provide thoughts on how the Framework can be updated to align with 
current federal policy and documented best practices in the application of inclusive design in 
assessment design and application. This will allow the nation to provide all learners the opportunity to 
demonstrate fairly and accurately their science knowledge, skills, and abilities regardless of any 
potential learning barrier they may experience, whether it be due to socio-economic status, language, or 
disability status. 

 
Please contact CAST’s Director of Federal Relations Sherri Wilcauskas at swilcauskas@cast.org with any 
questions or for additional information. 

 
Sincerely, 

 

 
David Gordon 
Interim CEO 

 

i P.L. 110-315, P.L. 113-28, P.L. 114-95, P.L. 115-224, National Education Technology Plan (2021), U.S. Department of Education. 
ii National Center for Education Statistics Appendix Tables (2009) at: https://nces.ed.gov/nationsreportcard/pdf/main2009/2011451.pdf; 
Appendix Tables (2015) at: https://www.nationsreportcard.gov/science_2015/files/2015_Science_Technical_Appendix.pdf; Appendix Tables 
(2019) at: https://www.nationsreportcard.gov/science/supporting_files/2019_appendix_sci.pdf 
iii National Assessment Governing Board Testing and Reporting on Students with Disabilities and English Language Learners Policy Statement, 
(2014) at: https://www.nagb.gov/content/dam/nagb/en/documents/policies/naep_testandreport_studentswithdisabilities.pdf 
iv National Center for Education Statistics Appendix Tables (2009) at: https://nces.ed.gov/nationsreportcard/pdf/main2009/2011451.pdf; 
Appendix Tables (2015) at: https://www.nationsreportcard.gov/science_2015/files/2015_Science_Technical_Appendix.pdf; Appendix Tables 
(2019) at: https://www.nationsreportcard.gov/science/supporting_files/2019_appendix_sci.pdf 
v Dolan, R.P., Burling, K., Harms, M., Strain-Seymour, E., Way, W. (Denny), & Rose, D.H. (2013) A Universal design for Learning-based 
Framework for Designing Accessible Technology-Enhanced Assessments at: http://images.pearsonclinical.com/images/tmrs/dolanudl- 
teaframework_final3.pdf 
vi Almond, P., Winter, P., Cameto, R., Russell, M., Sato, E., Clarke-Midura, J., Torres, C., Haertel, G., Dolan, R., Beddow, P., & Lazarus, S. (2010). 
Technology-Enabled and Universally Designed Assessment: Considering Access in Measuring the Achievement of Students with Disabilities: A 
Foundation for Research. The Journal of Technology, Learning and Assessment, 10(5) at: 
https://ejournals.bc.edu/index.php/jtla/article/view/1605 
vii Quellmalz, E. S., Silberglitt, M. D., Buckley, B. C., Loveland, M. T., & Brenner, D. G. (2016). Simulations for Supporting an d Assessing 
Science Literacy. In Y. Rosen, Y., Ferrara, S., & Mosharraf, M. (Eds.). (2016). Handbook of Research on Technology Tools for Real-World Skill 
Development. IGI Global at: http://doi:10.4018/978-1-4666-9441-5 
viii See: P.L. 114-95 
ix See: P.L. 108-446, Sections 300.105 and 300.324; and 29 U.S.C. 794d 
x See: P.L. 114-95, Section 1111, (b)(2)(B)(vii)(II) 
xi Rose & Gravel, (2013); Daley & Rappolt-Schlichtmann, 2009; Rose & Meyer, (2006); Blascovich, Mendes, Tomaka, Salomon, & Seery,( 2003); 
Csiksentmihalyi, (1991) 
xii See: P.L. 114-95, Section 1111, (b)(2)(B)(vii)(II) 
xiii Rose & Gravel, (2013); Daley & Rappolt-Schlichtmann, 2009; Rose & Meyer, (2006); Blascovich, Mendes, Tomaka, Salomon, & Seery,( 2003); 
Csiksentmihalyi, (1991) 
xiv The 2018 NAEP Technology and Engineering Literacy Framework at: 
https://www.nagb.gov/content/dam/nagb/en/documents/publications/frameworks/technology/2018-technology-framework.pdf 
xv Almond, P., Winter, P., Cameto, R., Russell, M., Sato, E., Clarke-Midura, J., Torres, C., Haertel, G., Dolan, R., Beddow, P., & Lazarus, S. (2010). 
Technology-Enabled and Universally Designed Assessment: Considering Access in Measuring the Achievement of Students with Disabilities: A 
Foundation for Research. The Journal of Technology, Learning and Assessment, 10(5) at: 
https://ejournals.bc.edu/index.php/jtla/article/view/1605; P.L. 114-95, Section 1111, (b)(2)(B)(vii)(II); Dolan, R.P., Burling, K., harms, M., Strain- 
Seymour, E., Way, W. (Denny), & Rose, D.H. (2013) A Universal design for Learning-based Framework for Designing Accessible Technology- 
Enhanced Assessments at: http://images.pearsonclinical.com/images/tmrs/dolanudl-teaframework_final3.pdf 
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