TEACHER PREP REVIEW

Building Content
Knowledge

Technical Manual

December 2022

T National Council
2. on Teacher Quality



CONTENTS

Introduction

Process to Revise Standard

Revised Standard Design

Sample

Required content topics

Data collection and methodology

Information provided through the Building
Content Knowledge: Content Coverage Tool

Analyst Training, Pilot Testing,
and Interrater Reliability

Limitations
The Previous Elementary Content Standard

Appendices

Research Rationale
Theme and Topic Descriptions

Standard and Assessment Crosswalks

Endnotes

10

13

16

18

19

24

24

29

32

42



ABOUT THE STANDARD

Introduction

In 2013, the National Council on Teacher Quality (NCTQ) launched the Teacher Prep Review,
which offers an assessment of elementary teacher preparation programs against seven key
standards, to strengthen teacher preparation across the U.S. by analyzing how well programs
prepare aspiring teachers in the most essential skills and knowledge needed to lead a classroom.
These requisite skills are drawn from the research and evidence base on what is most needed to be

effective with students. One of the seven standards is “Building Content Knowledge.”
Why does NCTQ focus on “Building Content Knowledge” in teacher preparation?

The goal of the Building Content Knowledge standard is to ensure
teacher preparation programs produce teachers who have the

knowledge and skills needed to teach students to read.

Disturbingly, the most recent national data shows that 33% of 4th graders and 31% of 8th graders
are reading proficiently. More alarming is that only 17% of Black 4th graders and 21% of Hispanic
4th graders and 11% of students with disabilities are reading at proficient levels'—not because of

the students’ characteristics, but because we have denied them access to the opportunity to learn

toread.

Key to addressing this literacy crisis is ensuring both teachers and students have necessary
content knowledge. Though sometimes overlooked in literacy improvement efforts, content
knowledge plays a vital role in producing successtul readers. Becoming a strong reader requires
robust, cumulative exposure to rich content; readers with strong background knowledge across
multiple disciplines and domains, including science and social studies, become stronger readers.>
Elementary grades are an essential time for building this knowledge; for students to gain
background knowledge and become successful readers, their teachers must gain it first. Teacher
preparation is critical to providing aspiring teachers with the background content knowledge

they will need.

As such, NCTQ explicitly reviews the opportunities provided by teacher preparation programs for
aspiring teachers to build necessary content knowledge in two core subject areas: science and
social studies. Specifically, the Building Content Knowledge standard evaluates preparation

programs against the following claim:
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CLAIM

Teacher preparation programs ensure elementary teacher candidates
develop a firm foundation in the science and social studies topics they
will need to teach their students and help them learn to read by requiring
relevant coursework through the program’s own requirements or the

institution’s general education requirements.

Two guiding principles inform this analysis:

1. Todevelop successful readers, all elementary teachers should enter the profession with a base
of knowledge in the core subjects taught in elementary grades.

2. Tosupport students in learning the content in science and social studies, teacher preparation
programs have the responsibility to ensure candidates possess and/or acquire an established

base of knowledge and demonstrate this knowledge through success in coursework or

content knowledge tests.3

To evaluate programs against this standard, analysts review required coursework in science and
social studies of aspiring elementary teachers. Analysts map coursework against the topics the
field generally agrees that elementary teachers need for teaching science and social studies to

determine whether aspiring teachers have access to the essential content.

To make this analysis actionable, NCTQ is providing programs with the Building Content
Knowledge: Content Coverage Tool (or “Content Coverage Tool”) to help programs identify
which topics they adequately address by current program or university requirements and where
gaps may exist in the program’s effort to build candidates’ base of content knowledge. The tool
also identifies the existing available courses at the institution that, when taken together, provide
elementary candidates with the most efficient and comprehensive coverage of social studies and

science topics.

By ensuring teachers have the content knowledge necessary to help their students become strong

readers, NCTQ aims to upend inequity and ensure that all students can read proficiently.

National Council on Teacher Quality - Building Content Knowledge: Technical Manual



Process to Revise the Building
Content Knowledge Standard

The Teacher Prep Review (TPR) was first published in 2013. Since then, the Review has continued
to evolve, incorporating feedback from the research and teacher preparation field, requiring
NCTQ to review and incorporate new research underpinning the standards, revisit the
methodology, and examine how the Review can have the most impact. In 2021, NCTQ launched
an effort to revise the Building Content Knowledge standard (formerly known as the Elementary
Content standard) with deep engagement with teacher prep program faculty and staff, content

experts, and measurement experts.

The purpose of the Building Content Knowledge standard revision process was fourfold:

1. Facilitate a transparent process more inclusive of feedback from external stakeholders than
was the case for the original standard.

2. Clarify what we can claim about a program'’s preparation of teachers based on available
evidence.

3. Ensure feedback is clear and actionable for teacher preparation programs.

4. Keep pace with changes in the field around what elementary teachers need to know.

Identifying content in social studies and science

To ensure the Building Content Knowledge standard aligns with what the field identifies as key
concepts elementary teachers need to know in science and social studies, NCTQ completed a
crosswalk of state elementary content standards* across all 50 states and the District of Columbia;
elementary content licensure exams, such as the Praxis 5001 and Pearson exams; and the National
Assessment of Educational Progress (NAEP).5 Nearly all topics listed within state standards,
excluding state-specific topics (e.g., the history of a specific state), fall under one of the topic
branches identified by NCTQ (e.g., “civic and political institutions” falls under “structure and
function of government”). NCTQ prioritized language for the “topic branches” aligning with
widely implemented standards, such as the Next Generation Science Standards, adopted across 20
states and adapted by another 24 states. NCTQ used this crosswalk to develop a list of common
themes and topics within science and social studies to ensure all topics align to the language found
in the most commonly used standards or assessments. To validate the topics we identified, NCTQ

then engaged deeply with the field—both content experts and practitioners.
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Expert Advisory Panel

In revising the Building Content Knowledge standard, NCTQ was intentional in engaging content
experts in science and social studies content, higher education, and measurement experts to
define the vision for what teachers need to know and be able to do; and to advise us on how to
fairly and accurately measure teacher preparation program performance. To do this, NCTQ
established an Expert Advisory Panel, including two representatives from the NextGen Science
Standards, two representatives from the National Curriculum Standards for Social Studies, three
content experts in building background knowledge and its connection to reading, a district
representative, and three representatives from higher education institutions. Expert Advisory
Panel members assisted in the following areas:

e Verifying alignment of themes and topics to what the field agrees is important for each

subject area (science and social studies).
e  Suggesting additional themes/topics for inclusion.
¢ Reviewing and providing feedback on methodology and coding protocol.

e  Providing suggestions to improve the capacity-building tool.

Based on feedback from content experts, NCTQ made a number of adjustments, including:
¢ Adding additional content themes, such as Engineering Practices and Pedagogy, which
includes the Cross-Cutting Concepts and Scientific and Engineering Practices topics.
¢ Elevating the importance of integrating inclusive and diverse perspectives when
considering courses across social studies course offerings, as well asthe diverse
perspectives topic.

¢  Providing additional context and rationale for the themes and topics chosen.

Inviting feedback from teacher preparation practitioners

Additionally, NCTQ held a focus group with eight representatives from teacher preparation
programs to provide feedback on the Content Coverage Tool. Representatives were from a diverse
set of institutions (50% from public universities; 50% from private universities; program
enrollment ranging from 25 to 250; and each representing different states). During this session,
NCTQ:

¢ Described the themes and topics chosen for the Building Content Knowledge standard, and

methodology for analysis; and
e Presented a draft version of the Content Coverage Tool to gauge the tool’s usability,

presentation, and tone.
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In a survey taken anonymously after the session, participants reported the following:

8 of 8 of surveyed participants reported the “Summary of Coverage” useful

3 of 4 surveyed participants reported the “Course Analysis” useful

8 of 8 of participants found the “Recommendations” useful

7 of 8 participants reported the themes and topics represent the content knowledge

elementary teachers need

Based on feedback from this focus group, NCTQ made revisions to both the Content Coverage Tool

and Building Content Knowledge standard, including:

Revising the structure of the tool’s design to make it easier to use; and
Integrating additional text to explain purpose and use cases for the tool’s

recommendations.
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Revised Standard Design

Sample

The sample of programs included in the analysis for the 2022 Teacher Prep Review Building
Content Knowledge standard includes 437 undergraduate programs offering elementary teacher
preparation leading to state licensure or certification across 44 states® and the District of

Columbia. This analysis does not include non-traditional programs or graduate programs.

For this initial release of the Building Content Knowledge standard and the Content Coverage
Tool, the sample includes institutions and programs with more specific or limited course options
for completing science and social studies requirements and excludes institutions offering
extensive menus of course options from multiple departments. The reason for this decision about
the sample is that institutions with more extensive course offerings require extensive time to
analyze available course offerings, compared to institutions with more limited requirements. For
example, if all of an institution’s general education requirements contained more than 25 options
(often allowing candidates to select from multiple departments}, we did not include them in the
current sample because most content did not relate to elementary teachers. In future iterations of

the standard, NCTQ aims to expand the sample to include the institutions omitted.

Required content topics under the 2022
Building Content Knowledge standard

The Building Content Knowledge standard explores two subjects: social studies and science.

Subjects deconstruct into themes, or unifying ideas within the subject, and topics, groupings of

key ideas.
Term Definition Example
. Broad swaths of required content knowledge all .
Subject Science
elementary teachers should have.
Theme A unifying or general idea within a subject. Physical Sciences
Topic Groupings of key ideas within a theme. Forces, Waves, and Energy
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The Building Content Knowledge standard explicitly seeks coverage of the following subjects,

themes, and topics:

Social Studies

THEMES TOPICS

Civics o o Political Institutions, Participation, Rules and Laws
Economic Principles And Exchange

Economics

The Economy
European Exploration and Colonization (Up to 1700)
US History The American Revolution and Founding (1700s)

History Growth and Expansion of The American Republic (up to 1900)

World History g Twentieth Century and Beyond
’x Pre-Columbian and/or Ancient Civilizations
Geography \ Twentieth Century and Beyond

Geographic Representations
Culture & Identity Human-Environment Interactions

Diverse Perspectives

Pedagogy e e Cross-Cutting Ideas
Science
THEMES TOPICS

i

Life Science e [nterdependent Relationships in Ecosystems

/

Inheritance and Variation of Traits
o Forces, Waves, and Energy
\ Structure and Properties of Matter
Earth and Space Sciences r— —e Space Systems
\ Earth’s Systems and Processes

Engineering ¢———————e Engineering Design

Physical Science

Cross-cutting Ideas

Pedagogy —e Scientific and Engineering Practices
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Data collection and methodology

STEP 1
Identifying general or program-specific requirements
at each institution

Determining how well institutions prepare candidates in science and social studies first requires

analysts to identify the relevant courses aspiring teachers can take or are required to take.

At nearly every institution, information about the courses elementary teacher candidates are
required to take is readily available online. Data sources for this information include course
catalogs, degree plans, and required prerequisites identified during the admissions process. This
analysis considers course options available to satisfy general education requirements, teacher

preparation program requirements, or prerequisites to enter a teacher preparation program.

Analysts collected the following information for the institution and undergraduate elementary
teacher preparation program:
¢  University requirement catalogs, course descriptions, and program requirement
descriptions; and
e  Concentration requirements.

- Ifthereis a choice in concentrations (i.e., an area within elementary education on
which the candidate will focus more heavily), analysts privilege ELA concentrations or
other concentrations not focused on one of the two primary subject areas, science or
social studies. This ensures course recommendations are robust even for candidates

who are not pursuing a concentration in science or social studies.

For any required, recommended, or optional course, analysts collect the course number, course

title, and course description.

STEP 2
Identifying requirement categories and course options

Analysts use the information provided both within the general education requirements and those
requirements specified by the teacher preparation program to identify which courses will likely
provide social studies or science topic coverage. Using the institution’s catalog or program
information, analysts log each requirement as a separate “Requirement Category.” The
configurations for these vary widely across and within institutions. The chart below provides an

explanation of the types of Requirement Categories.
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Type of Requirement Action Example

Category

Singular course Treat as singular “group,” no other All candidates must take CHEM
course options can fulfill it. 101.

Menu of course options Treat as “group,” each course listed Candidates may take one

(10 or fewer) to meet one | as possible option for topic course from the following

Requirement Category identification. options: BIO 102, BIO 103,

ASTRO 102, CHEM 101.

Menu of course options Treat as “group,” include extensive list | Candidates must take one

(more than 10) to meet designator, and select some courses course with the prefix “BlO,”

one Requirement likely to provide coverage in topic “ASTRO” or “CHEM.”

Category coverage identification process.

General education requirements: Institutions vary in how they present these requirements. Some
provide specific, discrete lists for each requirement (e.g., all undergraduates must complete a
science requirement and they have four courses from which to choose, or all elementary teacher
candidates must take Introduction to Biology 101}, while others allow undergraduates to choose
from menus of course options to satisfy a requirement (e.g., a candidate can choose from among
20 courses to satisfy a science requirement, or from any course across several science disciplines).
When a menu is extensive (i.e., includes more than ten options), analysts identify one or more
courses (a) likely covering some of the science or social studies content prioritized in this analysis,
and (b) are not addressed by other program or institution requirements being included in the
analysis. In doing so, NCTQ seeks to provide programs with feedback on the set of courses

providing the most topic coverage possible within the menu of course options.

Preparation program requirements: Teacher preparation programs will often require content
coursework as part of their requirements for the education major or program. This can happen in
multiple ways, such as:

e Option 1: The program may require an additional course (e.g., a specific American History
course), in addition to required general education coursework.

e Option 2: A preparation program may set parameters around general education course
options. For example, a program may specify which course candidates must take from the
list of 20 science courses provided by the institution. When this occurs, the program
requirement takes precedence, and analysts code the one required course rather than the
full list of 20 courses.

e  Option 3: Programs may also recommend, but not require, candidates take a specific course
from the list of general education course options. If the program recommends a specific
course from within a list of options, NCTQ analyzes both the course selected by the
program and the other additional course options providing topic coverage. While the
program’s selected course is important, the goal of this tool is to determine the best
possible combination of courses, which may not align with the selection made by the

program.
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STEP 3
Identifying topic coverage

After assigning courses to Requirement Categories for both the institution and program, analysts
determine which topics each course covers. To identify coverage, analysts use the course title and
description to determine whether the course likely covers the topics aligning with what
elementary teachers need to know, based on an analysis of standards, licensure tests, and expert
input. Guiding questions to determine if a course provides the topic content include:

e  What s the focus of the course?

¢ Does language from the theme or topics appear in the course description?

e Would a group of experts in the field be able to predict it covers the topic(s)?

When courses do not address any of the topics, they are deemed irrelevant to the standard and not

included in the analysis made available through the Building Content Knowledge data tool.

Course description and analysis example:

Course Title: Principles of Biology

Course D. A one semester survey of the major concepts of the biological sciences. Topics covered
include biological chemistry; cell biology and cell reproduction; photosynthesis and respiration;
Mendelian and molecular genetics; reproduction and development; origins; and ecology. This course
should not be taken in addition to SCI 243. One laboratory per week.

Theme: Life Sciences Physical Science Earth and Space Sciences | Engineering
Interqepeqder)t Inheritance and Forces, Waves, Structure and Space Earth's Engineering
Relationships in o . Properties of Systems and -
Variation of Traits |Energy Systems Practices
Topic Ecosystems Matter Processes
Coverage Coverage Coverage No Coverage |No Coverage |[No Coverage |No Coverage |No Coverage
Relevant " " “Reproduction and
Language Ecology development” N/A N/A N/A N/A N/A
STEP 4

Course selection recommendations

Using course topic coverage findings, analysts select courses to determine the most-aligned set of
courses. Taken together, these courses accomplish two goals: 1) cover the broadest range of topics,
while 2) meeting institution and program requirements. These are the set of courses NCTQ
recommends teacher prep programs guide their aspiring candidates to complete, as they offer the

greatest alignment with what elementary teachers need to know.
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Program review of course coverage analysis: The Content Coverage Tool will be provided privately
to programs within the sample for a review before the Tool is released publicly. During this
period, programs are able to review the findings for their program and provide additional data
(such as degree plans or other guidance documents). NCTQ analysts will use this data to adjust

findings, and inform the program of any adjustments made.

Information provided through the Building
Content Knowledge: Content Coverage Tool

The Content Coverage Tool provides three views showing the extent to which the program
requirements align with the content knowledge elementary teachers need.
e Summary of Coverage, which provides an overview of the findings for your program in
either social studies or science.
e  Course Analysis, which displays whether courses that meet your program’s or
institution’s requirements cover specific topics in either social studies or science.
¢ Recommendations, which identifies the best set of courses at your institution that, if taken
by an aspiring elementary teacher, covers the most key content topics that elementary

teachers need to be successful.

Summary of Coverage

Based on the analysis, the Content Coverage Tool reports on where the institution and teacher
preparation program’s requirements fall related to three overarching questions on the Summary
of Coverage indicator:
e Does the institution or program require any coursework in [science/social studies]?
- Aprogramearnsa “yes” here if candidates are required or recommended to take one

or more courses in the relevant subject.

e Does the institution or program require any coursework in all of the themes of
[science/social studies]?
- Aprogramearnsa “yes” here if candidates are required or recommended to take at
least one course in each theme within the subject.
- Ifitis possible for a candidate to take a course in a theme, but not required (because the
candidate could select other courses not including that theme), then this situation

would not count as requiring coursework in that theme.
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e Does the institution or program require any coursework in all of the topics of
[science/social studies]?
- Aprogramearns a “yes” here if candidates are required or recommended to take at
least one course in each topic within the subject.
- Ifitis possible for a candidate to take a course in a topic, but not mandated (because
the candidate could select other courses not including that topic), then this situation

would not count as requiring coursework in that topic.

Course Analysis

In this section, the “Content Coverage Analysis” table in the Content Coverage Tool displays
available course options to meet a Requirement Category:
e Ifarequirement mandates a specific course, it appears on the list.
e If the Requirement Category offers a menu of course options, all of those options (up to 10
courses) appear in the list.
¢ Ifthe Requirement Category offers a menu of course options including more than 10
courses, a row appears titled “Extensive List” to indicate there is a long list of course
options available, and a selection of courses offering the most aligned content from

“extensive list” appear in the table.

The Course Analysis table indicates which topics each course addresses with a check mark.
Recommendations

Here NCTQ outlines 1) the set of courses providing candidates with the content most aligned with
what elementary teachers need within current institution and program requirements, and 2)

suggestions for courses to fill in gaps where candidates still lack coverage.

On this page of the Content Coverage Tool, the “Most Aligned” set of courses table lists all the
courses NCTQ has identified, aligned with the current program and institutional requirements,
offering the maximum attention to topics elementary teachers need to know. This table uses an
orange bar to identify if the program requires or recommends any specific course. The Content
Coverage Tool specifies whether each topic is addressed by this selection of courses, and what

percentage of total topics within each subject are addressed by the identified course selections.

In the “How to improve content coverage” table, the Content Coverage Tool identifies which
topics the “Most Aligned” set of courses does not address, and recommends additional courses
available at the institution which candidates could take to round out their preparation in science

and social studies.
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How analysts identify missing topics

Requirements may not identify topics as covered for two reasons:

1.

Requirement Categories may not include the topic. For example, Requirement Categories may
not include any courses covering Geography (Geographic Representations or Human-
Environment Interactions).

The Requirement Categories may include the topics in some courses, but not if the candidate
follows the most aligned course sequence. For example, candidates may be required to take a
history course, and can choose between a course addressing all of U.S. history (four topics}, or
all of World History (two topics). Thus, the Content Coverage Tool recommends candidates
take the U.S. History course because it addresses more topics overall. However, this does not
mean the current program and institution requirements do not include any World History

courses, only that the “Most Aligned” set of courses does not include World History.

Access the Building Content Knowledge: Content Coverage Tool at:

https://buildingcontentknowledge.nctq.org
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Analyst Training, Pilot Testing,
and Interrater Reliability

Analyst selection and training

NCTQ staff developed a protocol for analysis, including step-by-step instructions on how to
collect requirements for each institution, determine coverage for courses, and determine the
optimal set of courses aspiring teachers should take to receive the maximum amount of content
coverage. An external psychometrician consultant established and reviewed the protocol process
to ensure clear procedures whereby analysts consistently followed a process to establish strong
inter-rater reliability. Once NCTQ established a protocol, the staff selected, trained, and
conducted a pilot of the protocol with analysts. The pilot consisted of examining 14 programs and
identified areas where protocol clarifications were needed to ensure strong inter-rater reliability.
Analysts who worked on the Building Content Knowledge standard have worked across a host of

NCTQ data projects and have a tenure with the organization of four to ten years.

Based on pilot results described below, analysts completed additional training and NCTQ made
revisions to the protocol to strengthen results across the entire sample. Each program was
reviewed and coded by two analysts for comparison, and staff monitored progress and calibrated

consistency of results on a weekly basis.

Pilot testing

To determine the feasibility of the revised analysis process, NCTQ conducted two pilots: first,
analysts evaluated 14 programs in Arkansas. Second, the team analyzed 10 additional programs
from other states around the country. For these two pilots, NCTQ analyzed 768 total courses, with

two analysts reviewing each course.

Courses analyzed

Social studies | Science Total
Total
(24 programs) 460 308 768
Pilot #1 165 129 294
(14 programs)
Pilot #2 295 179 474
(10 programs)
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The first phase of the pilot revealed discrepancies in how analysts were categorizing requirements,
which led to a second pilot with a revised structure for logging requirements, which allowed us to
capture a greater number of courses. Analysts also received more training and revised protocols
on how to best categorize topic coverage in order to be better calibrated in making judgments and

to facilitate greater agreement among analysts.

Topic coverage agreement average

Social studies Science
Pilot 1 88.4% 88.2%
Pilot 2 94.0% 93.0%

Within the pilot, average disagreements were low. After the second round of training, analysts hit
the target of above 90% reliability across all courses. We define “topic coverage agreement” as

whether the same course receives the same credit designation for each available topic.

Topic coverage identification

To determine inter-rater reliability for topic coverage for the full sample, we selected 96 programs
(20% of the sample) to compare analysis of topics across courses. We assigned an additional
analyst at random to complete topic coverage identification. We then compared rates of
agreement between each version of analysis (e.g., whether both analysts indicated “Not Covered”
or “Covered” for a topic). Overall, topic coverage agreement remained high—with 98.3%

agreement in science courses, and 97.6% agreement in social studies courses.
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Limitations

1. Analysts determine coverage based on course descriptions, which may not represent the full scope
of any course. We consider this limitation reasonable because course descriptions are meant to
provide college students with important information about the content of a course so they can
make informed choices about whether to take the course; while these descriptions are not
exhaustive, they are likely to provide sufficient information to identify content topics. Further,
preparation programs have the opportunity to review our analysis and provide additional

information in the event NCTQ overlooked or misinterpreted a topic addressed by a course.

2. The requirement lists for many institutions contain dozens of course options. For example, a
university may have a Natural Sciences requirement allowing a candidate to select any course
from the Biology department. We select one or two relevant courses for this requirement, and
classify the requirement as an “Extensive List.” While this approach does not provide feedback to
a program on the full set of available courses, it does help programs identify which courses are

potentially most relevant to the needs of future elementary teachers.

Course options to fulfill a Requirement Category may include courses not falling within science or
social studies. For example, a program may require a candidate to select one course out of ten to
fulfill a humanities course. Of these ten options, five cover history and five cover literature topics.
This Content Coverage Tool does not include course options falling entirely outside of the relevant
subject area (in this case literature). As such, the course analysis tool alone may obfuscate the true
amount of options teacher candidates are exposed to and therefore minimize the increased

likelihood a candidate does not take an aligned course.

3. The coding of topic coverage addresses whether candidates are likely to learn about a specific
topic, but does not address the quality of instruction on that topic. For example, the Building
Content Knowledge standard does not evaluate whether candidates spend a single class session or
an entire course on a topic, or whether candidates complete any assignments on that topic.
However, this standard functions well as a high-level scan of whether elementary teacher
candidates are required or likely to have the opportunity to learn about a topic, and provides
valuable insight to preparation programs about where gaps in their candidates’ preparation may

lie.
4. This analysis and the corresponding recommendations privilege courses covering the most topics,

which may encourage wide-ranging courses offering only shallow coverage. Programs should

exercise judgment in recommending courses best fitting the needs of their candidates.
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The Previous Elementary Content
Standard (published in 2016)

In its prior construction, the Elementary Content standard was a review of thirteen categories of
knowledge common to the standard elementary curriculum falling under English language arts,
social studies, and science.” While there were some additional considerations, programs were

primarily scored on the number of course categories based on an institution’s general education

requirements and preparation program requirements.

Course categories under the 2016 Elementary Content standard

Literature and composition History and geography Science

1. World literature

2. American literature

3. Writing, grammar, and
composition

4. Children’s literature

Early American history

Modern American history or government
World history—ancient

World history—modern

Geography

10. Biology

11. Chemistry

12. Physics/physical science
13. Earth science

©®NOO

Problems identified under the prior standard

While the Elementary Content standard provided previously unavailable insights into whether
aspiring elementary teachers were required to take courses aligned with what they need to teach,
it also had shortcomings. In some areas, misalignment occurred between course categories and
what common licensure exams and state content standards expect elementary teachers to know.
For example, Common Core literature standards for the elementary level are less focused on
specific literature types, such as American Literature or World Literature. Requirements for
courses to be eligible for credit (e.g., they should not be too narrow or too broad in scope, history
courses not focus primarily on current events, science courses should not have a religious
perspective) may have excluded some courses, including some relevant content. A summative
grade met through different combinations of courses may have led to unclear feedback for
stakeholders.

Addressing these shortcomings was the first step in revising the Building Content Knowledge
standard. The revised standard aims to provide individualized feedback to programs on the extent
to which their program and institution coursework provides the opportunity for candidates to
learn about key topics aligning with what candidates need to know to teach state standards and
pass their content licensing tests. To determine the key topics, NCTQ analyzed state student
standards for social studies and science as well as content licensing exams, finding significant

alignment of key topics across the country.®
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Key changes to the standard

The key changes to the revised Building Content Knowledge standard are:

1)

Providing teacher preparation programs with a tool that directs their attention to
important topics and which courses they should require, rather than a summative grade

on content coverage.

The goal of this standard is to support teacher preparation programs in aligning their required
content coursework more closely with what elementary teachers need to know and be able to
teach their students. The former standard provided information about whether the program
offered sufficient coverage in each subject, but did not provide further detail, nor did it help
programs identify a readily available path to promote candidate content knowledge within
their institution. The new Content Coverage Tool provides programs with specific
information about what science and social studies topics their course requirements already
address (including those set by General Education requirements), and identifies the courses
available at the institution providing targeted content to aspiring teachers. This tool can offer
leverage to preparation programs seeking to set parameters on general education courses
available to their candidates, or to work with faculty from other departments to open up seats

specifically for teacher candidates, among other uses.

Moving from course categories to topics covered by required courses.

For example, instead of determining whether a course covers “early American history,”
analysts seek evidence of whether (or not) the course likely covers the topic. The topic was
identified through a crosswalk between licensing tests and state standards (e.g., a topic might
be The American Revolution or European Colonization).? In this approach, we evaluate
courses based on if they likely address the content knowledge elementary teachers need to
both become certified and teach students the elementary standards. This approach removes

judgements about how much course time is sufficient to address topics.

Removing analysis of Literature and Composition.

Based on feedback from external expert focus groups, we removed Literature and
Composition from the analysis, as it did not clearly align to the purpose of building teachers’
specific content knowledge within elementary subjects and aligned to expectations within
state standards for students and licensure exams assessing content knowledge. Licensure
exams and reading standards for students are less likely to specify genre-specific content
knowledge in literature, instead emphasizing a split between informational text and literature

and the usage of high-quality texts.
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4)

National Council on Teacher Quality -

Composition in the original standard considered whether prospective teacher candidates
were required to take a course explicitly teaching them how to write at the college-level (e.g.,
a required writing intensive seminar), rather than an expectation they learn how to teach
writing to elementary-aged students. Instead of including composition in the Building
Content Knowledge standard, NCTQ is considering how we can integrate how teachers teach

writing in future iterations of the Teacher Prep Review.

Expanding the approach to evaluating lists of course options, rather than only

evaluating lists with seven or fewer courses.

While institutions will sometimes specify candidates must take a specific course (e.g.,
American History 203}, they will often also provide a menu of courses from which to choose
(e.g., candidates must take an American History course, and can select from a range of
courses offered by the university on topics from the Revolutionary War to Watergate). As the
list of possible courses becomes longer, it takes more time for analysts to evaluate the
possible options available, and also becomes less likely a candidate will select any individual
course within the menu. Therefore, NCTQ does not evaluate the relevance of all courses
when a menu exceeds a specified number of courses. In the earlier Elementary Content
standard, we stopped analysis of courses when there were more than seven courses offered
as choices—if a list exceeded seven course options, the protocol did not give credit for the
relevant topic. In the revised Building Content Knowledge standard, that cutoff is set at 10
courses. However, analysts still review courses to identify which potentially offer relevant
topic coverage, and include a small selection of courses likely to provide coverage within the

Content Coverage Tool.

Evaluating courses for their attention to specific topics, and no longer discounting
courses focusing on current events, including religious perspective, covering a broad or

narrow range, or teacher audience courses.

While a course may teach some content not relevant to elementary teachers (e.g., a social
studies course that focuses on current events that will no longer be current by the time the
aspiring teacher reaches the classroom), these courses may also include some content
relevant for aspiring teachers. Rather than discounting a course because some of the content
is not relevant, or because it addresses too many topics, the revised standard credits any
course based on the relevant topics it is likely to address. This includes teacher-audience

courses, which were previously excluded from analysis.
Focusing only on course requirements, and not content-focused admissions tests.
In the former Elementary Content standard, programs could earn credit for requiring a test

of content knowledge at admission to the preparation program. For example, a program

might require all candidates to take and pass the Praxis Elementary Education: Multiple
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Subjects (5001) test to gain entry into the program; this test serves as an adequate
demonstration of content knowledge substitution for course requirements. This option was
especially relevant for graduate and alternate route programs, which often do not have the
course time available to address content knowledge and rely on candidates having a

foundation in content knowledge when they enter into the program.

The new Building Content Knowledge standard does not include this option for two reasons.
First, this standard only focuses on undergraduate elementary programs, not graduate or
alternate route programs, so the admissions testing requirement is less relevant (and also
quite rare in undergraduate programs, based on NCTQ’s past analysis).!° Second, this new
standard focuses on providing guidance to preparation programs around course
requirements to build the content knowledge candidates need, rather than on rating
programs. Consequently, programs can use this information, in conjunction with other
information they have on hand around admissions requirements, licensure test pass rates,
feedback from candidates and their employers, and other sources, to determine which
content topics need additional coverage in course requirements and to identify the most

relevant courses.

Integrating a “pedagogy” focused theme.

In response to feedback from content experts in our focus groups, both analyses in science
and social studies subjects now include indicators for an additional theme: pedagogy. For
these courses, analysts look for courses intended to bridge the gap between content and
pedagogy. Per recommendations from representatives of the Next Gen Science Standards,
analysts now identify courses under two topics: cross-cutting concepts and scientific and
engineering practices." Cross-cutting concepts include language indicators such as,
“systems,” “interdisciplinary curriculum,” or “integration,” and language indicators of

6«

scientific and engineering practices include, “problem solving,” “methods,” and “designing
or implementing (science concepts).” An example of a course description receiving coverage

in both cross-cutting concepts and scientific and engineering practices:

STEAM Education for Young Children

This course includes research-based practices for designing, implementing, and assessing
interdisciplinary curriculum including science, technology, engineering, arts, and math
(STEAM). STEAM pedagogy, creativity and collaboration, and problem- and inquiry-based
instruction in elementary classrooms are explored. Course includes a field experience.
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In social studies, using a similar lens, analysts look for courses covering cross-cutting
concepts—or bridging an understanding between content and pedagogy. Language
indicators in a course providing coverage in cross-cutting concepts include: “methods,”
“skills” in the context of social science application, “curriculum across content areas,”

among others. An example of a course receiving coverage:

Social Studies Curriculum and Methods: Planning

Methods, materials, and resources for teaching social studies in grades K-6. Emphasis
placed on the use of process skills of the social scientist. Long- and short-term planning
including integration of curriculum across content areas, embedding Minnesota Graduation
Standards.

Conclusion

In 2022, NCTQ revised the Building Content Knowledge standard to focus on the key content
aspiring elementary teachers need to know in science and social studies. Research demonstrates
that background knowledge underpins a student's ability to read and comprehend and prepares
them for future success. Institutions play an invaluable role in strengthening teachers’ content
knowledge to improve outcomes for students. The Building Content Knowledge standard
provides programs with a better understanding of the extent to which aspiring teachers have an

opportunity to acquire this critical content knowledge.

Access the Building Content Knowledge: Content Coverage Tool at:

https://buildingcontentknowledge.nctq.org
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APPENDIX A
Research Rationale

Why is content knowledge important?

Content knowledge across an array of subjects and topics supports reading comprehension.

The full breadth of what teachers need to know and be able to do is expansive, and content
knowledge is one of many critical requirements to be a successful elementary teacher, especially
when teaching students to read. Much as learning phonics helps students decipher the sound of
words, gaining background knowledge about a breadth of subject areas helps students draw

meaning from what they read. A review of decades of research confirms:

"higher levels of background knowledge enable children to better comprehend a text.
Readers who have a strong knowledge of a particular topic, both in terms of quantity and
quality of knowledge, are more able to comprehend a text than a similarly cohesive text

for which they lack background knowledge. "

Tests of students’ reading comprehension reveal their knowledge of the topic predicts their
comprehension more accurately than their reading ability does."® Moreover, spending more
class time on social studies is associated with improved reading ability, especially for students
who are learning English and for those who are living in poverty.!* Several studies of specific
curricula or interventions have found building students’ science and/or social studies content

knowledge also supported their vocabulary and comprehension.'

A summary of research by Knowledge Matters highlights four ways in which background

knowledge underpins reading comprehension:

“First, vocabulary tends to grow along with knowledge, but when just 2% of the words in a
passage are not known, comprehension begins to drop.'® Second, the ability to process
multiple details in a reading passage is severely restricted when readers aren’t familiar with
the topic(s) in the passage; cognitive scientist Daniel Willingham says that without adequate
background knowledge, “chains of logic more than two or three steps long” can’t be well
comprehended.” Third, when we know a little about a topic (e.g., that Alaska is freezing
cold), we use that bit to generate a picture in our mind that helps us make sense of a related
passage (e.g., that animals without heavy coats or other means of staying warm will struggle
to survive in Alaska). Fourth, when we already know much of what’s in a passage, we don’t

have to focus on its basics, and we can think critically: Does this passage make sense? Do
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agree with its argument? How do the different items and ideas in this or several passages

relate to each other?”8

Disparities in access to a broad curriculum reinforces inequities for students of color and

students living in poverty.

Learning core content builds the foundation for later grades and supports students' ability to
enter postsecondary education. In a recent report on educational equity, the National
Academies of Sciences identified "disparities in curricular breadth,” and in particular
"availability and enrollment in coursework in the arts, social sciences, sciences, and
technology," as a key indicator of educational inequities.!” Data from the National Assessment of
Educational Progress and other sources confirms a sizable opportunity gap in core content areas

for students of color and students living in poverty.?

Moreover, teachers with gaps in their content knowledge are more likely to work in more
disadvantaged (and often lower-achieving) schools—those with higher rates of poverty and
more students of color.? Similarly, classes of students with higher prior achievement in math or
in science are more likely to be taught by teachers who report higher levels of preparedness in

those subjects, compared with classes of students with lower prior achievement.?

Inequities in early access to core content knowledge are cited as a key reason for later inequities
in access to jobs,* as disparities in jobs in the STEM field illustrate.?* Not only do students
deserve to attain an education preparing them to pursue a variety of fields, but those fields
benefit from the perspectives and participation of people from a broad range of backgrounds

and experiences.?

Content knowledge is important for its own sake.

Knowledge begets more knowledge. New research finds having prior knowledge of a subject

makes it easier to acquire new knowledge on that subject.?

But learning about a new topic is an important and powerful experience in its own right. The

National Academies of Sciences states,

“Every child deserves to experience the wonder of science and the satisfaction of
engineering. Children, even at very young ages, are deeply curious about the world
around them and eager to investigate the many questions they have about their
environment. Decades of research suggest that children are capable of learning
sophisticated disciplinary concepts and can engage in scientific and engineering practices

(National Research Council [NRC], 2007, 2012}. Engaging them in learning science and
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engineering takes advantage of this interest and helps them to answer their own authentic

questions and solve real-world problems that are important to them.”%

Early exposure to science, technology, engineering, and mathematics (STEM) may have lifelong
implications for students. Children form attitudes about STEM subjects in the early grades.?
Further, teaching children science concepts in the early grades establishes “the knowledge and
skills they need to approach the more challenging science and engineering topics introduced in
later grades.”? Experts also anticipate early exposure to STEM subjects increases students’

interest in pursuing those careers.*

Regarding social studies, there have been several perspectives over the years on why
elementary students should learn history and social studies. These include that students should
learn social studies to promote “civic competence and a disposition toward participatory
citizenship,” and students should learn a more rigorous history curriculum because “study
rooted in the disciplines not only teaches content more effectively but makes for more

thoughtful and cognitively sophisticated students.”*!

Why do aspiring elementary teachers need dedicated
content coursework as part of their preparation?

There is widespread agreement among the education field—teachers cannot teach what they do
not know. A 2020 NCTQ survey found 83% of teacher preparation program leaders and 95% of
state education agency (SEA) leaders agreed with this sentiment.*? The reasons these groups
cited for the importance of content knowledge includes:

e FElementary teachers who have knowledge of a core content area can more efficiently plan
lessons in that area (92% of teacher preparation program leaders and 93% of SEA leaders
agree or strongly agree).

e  Teachers cannot know how to deliver instruction in a content area (pedagogical content
knowledge) without first having a clear understanding of that content area (84% of
teacher preparation program leaders and 90% of SEA leaders agree or strongly agree).

e Elementary teachers need to have more advanced knowledge of content than what they
teach their students (84 % of teacher preparation program leaders and 95% of SEA leaders
agree or strongly agree).

e FElementary teachers who have knowledge of a core content area are more likely to
effectively teach that content (87% of teacher preparation program leaders and 98% of

SEA leaders agree or strongly agree).

Even though they have earned bachelor's degrees and sometimes master’s degrees, many

teachers enter the classroom without a clear foundation in the content they will be expected to
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teach. In a survey on behalf of the National Science Foundation, elementary teachers report
they do not feel well prepared to teach science or social studies, and their reported rates of
preparedness have declined in all subjects between 2012 and 2018.%% Federal surveys of new
teachers {not specific to elementary grades) find only 37% report feeling very well prepared to
teach their subject matter in their first year, and 31% feel they were very well prepared to meet
state content standards in their first year of teaching.* While teachers may not know
everything they will be expected to teach before they set foot in the classroom, they will be far

more effective if they enter with a foundation in most of the content knowledge.*

Further, this survey data is supported by a committee report from the National Academies,

which concluded,

“The available evidence suggests that many science teachers have not had sufficiently rich
experiences with the content relevant to the science courses they currently teach, let
alone a substantially redesigned science curriculum. Very few teachers have experience
with the science and engineering practices described in the [Next Generation Science
Standards]. This situation is especially pronounced both for elementary school teachers
and in schools that serve high percentages of low-income students, where teachers are

often newer and less qualified.”3¢

While research on teachers’ elementary content preparation and knowledge is limited, most
available research confirms a common sense conclusion—students learn more when their
teachers know more. This relationship between the courses teachers take during their pre-
service preparation or in-service professional development and their students’ achievement has
been found in English language arts and in science.®” Another study finds that when teachers
learn more about an elementary mathematics topic during preparation, they address that topic

more completely when teaching.®

Research generally finds the more a person knows about many different subject areas, the
stronger his or her levels of literacy are, as measured by vocabulary and scores on tests of
reading comprehension.* A body of robust research spanning many decades connects a

teacher’s level of literacy or verbal ability and the achievement of that teacher’s students.*

Elementary teachers’ insufficient content knowledge may also impede their ability to give their
students appropriate assignments. A 2018 TNTP study found “few...assignments gave [students]
the chance to demonstrate grade-level mastery.” In data TNTP shared with NCTQ for
assignments from kindergarten through grade 5, only a quarter of English language arts
assignments (28%) and half of math assignments (48%) were based on grade-level content.*!
These results were particularly egregious for students of color: classrooms with mostly white

students received 3.6 times more grade-appropriate lessons than classrooms with mostly
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students of color, and classrooms with mostly higher-income students received 5.4 times more

grade-level lessons than classrooms with mostly low-income students.*?

An insufficient background in core subjects may also hinder teachers’ efforts to identify

additional resources to use in their classrooms, or to assess the quality of those resources.*?
When teachers have strong content knowledge in science and social studies, they are better

prepared to help their students succeed in meeting the standards in those subjects and

simultaneously better prepared to boost students’ reading levels and literacy skills.
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APPENDIX B

Theme and Topic Descriptions

Social Studies

Theme Topics Keywords Example State Standard

Civics Political Structure and function of government; Governmental institutions and
institutions, relationship between the United States and | practices in the United States and
participation, the World; civic participation; roles and other countries. (Alabama)
rules and laws responsibilities of citizenship; processes,

rules, and laws; statehood

Economics Economic Economic decision making; basic economic | Economic concepts including income,
principles and principles such as scarcity, producers and goods and services, scarcity,
exchanges consumers, goods and services producers and consumers,

interdependence and voluntary
exchange. (Georgia)
The Economy Economic systems; U.S. economy; world A student should understand the
economy; macroeconomics economies of the United States and
the state and their relationships to the
global economy. (Alaska)

History US History: 1492 - 1700 Explain the religious, political, and
European Colonial America; early exploration of North | economic reasons for movement of
exploration and | America; colonization of North America; people from Europe to the Americas,
colonization transatlantic slave trade and analyze the multiple perspectives

of the interactions between settlers
and American Indians. (Oregon)

US History: The

1700 - 1800

Students will explain the causes,

American American Revolution - reasons, key battles, | course, and key figures of the
Revolution and key historical figures; formation of US American Revolution. (Tennessee)
founding Government; transatlantic slave trade
US History: 1800 - 1900 Trace the role of exploration and
Growth and Civil War; westward expansion; regional expansion in the development of the
expansion of growth; reconstruction; abolition United States. (Idaho)
the republic movements; suffrage movements;

immigration patterns
US History: 1900 - Present Describe multiple causes and effects
Twentieth World War I; World War Il; Cold War; Civil of contemporary global events and
century and Rights Movement; immigration; current developments in relation to the United
beyond events States. (North Dakota)
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World History:
Pre-Columbian
and/or ancient
civilizations

Ancient civilizations of North America;
indigenous nations and cultures of North
America and other continents (e.g., Inca,
Mayan, Aztec civilizations); technological
innovations (e.g., agriculture, trade routes)

Between 1100 B.C.E. and 1500 C.E,
complex societies and civilizations

developed in the Western Hemisphere.

Although these complex societies and
civilizations have certain defining
characteristics in common, each is
also known for unique cultural
achievements and contributions. (New
York)

World History:

Global innovations and technology; World

World History: Contributions from

Concepts

continuity and change, etc.); geographic
inquiry (e.g., patterns and processes)

Twentieth War I; World War Il; the Holocaust; current Individuals and Groups (World);
century and events Historical Documents, Artifacts and
beyond Sites (World); Impact of Continuity and
Change (World); Conflict and
Cooperation (World) (Pennsylvania)
Geography Geographic Describe the world in spatial terms; human | Locate major landforms and bodies of
representations | and physical features of places and water on a map or other
regions; use of geographic tools (e.g., representation. (lllinois)
maps)
Human- Regions; human migration and movements; | Students examine how the physical
environment global patterns; geography of a specific environment influenced the cultural
interactions place; natural forces and disasters; natural | development of colonial America.
resources (Louisiana)
Culture and Diverse Diversity of human cultures; diversity of Describe and explain how traditions
Identity perspectives American culture; function of culture; and customs contribute to unity and
human group interactions; role and diversity.
characteristics of diversity; social justice (Mississippi)
movements; contributions by diverse
peoples
Pedagogy Cross-cutting Historical inquiry (cause and effect, Analyze historical time periods and

patterns of continuity and change,
through multiple perspectives, within
and among cultures and societies.
(Colorado)
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Science

Theme Topics Keywords Example State Standard
Life Science Interdependent | Biology; structure and processes of Organisms require a supply of energy
relationships in organisms (e.g., the human body, plant cell | and materials for which they often
ecosystems structures); structure and function of living | depend on, or compete with, other
systems; ecosystems; ecology organisms. (Arizona)
Inheritance and | Biology; heredity; variation of traits; Analyze and interpret data to provide
variation of biological evolution; diversity of life; evidence that plants and animals have
traits reproduction traits inherited from parents and that
variation of these traits exists in a
group of similar organisms.
(Oklahoma)
Physical Forces, waves, Physics; motion; stability; forces; energy; Students use science and engineering
Science and energy waves; electricity; heat practices, cross-cutting concepts, and
an understanding of waves and their
applications in technologies for
information transfer to make sense of
phenomena and solve problems.
(Wisconsin)
Structure and Chemistry; matter and its interactions Obtain, evaluate, and communicate
properties of information to explain the differences
matter between a physical change and a
chemical change. (Georgia)
Earth and Space systems | Astronomy; Earth’s place in the universe; The student will investigate and
Space stars; planets; the universe; solar system understand that the planets have
Science characteristics and a specific place in
the solar system. (Virginia)
Earth’s systems | Geology; Earth’s systems; earth and human | Characteristics and interactions of
and processes activity; Earth’s geological history; Earth’s Earth's Systems. (Utah)
physical and living systems; weather;
natural resources
Engineering Engineering Engineering design; defining engineering Engineering: Developing Possible
design problems; developing solutions; Solutions. (North Dakota)
Pedagogy Cross-cutting Linking ideas between different domains of | Students use science and engineering
concepts science (e.g., patterns, cause and effect, practices, cross-cutting concepts, and
systems and system models) an understanding of structures and
processes (on a scale from molecules
to organisms) to make sense of
phenomena and solve problems.
(Wisconsin)
Scientific and Practices describing behaviors that The student will demonstrate an
engineering scientists engage in (e.g., asking questions, | understanding of scientific and
practices defining problems, carrying out engineering practices. (Virginia)
investigations)
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APPENDIX C

Standard and Assessment
Crosswalks
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Download the full details of topic coverage under these standards

STATE ELEMENTARY EDUCATION STANDARDS: TOPIC COVERAGE IN SCIENCE

PHYSICAL SCIENCE: FORCES, PHYSICAL SCIENCE: STRUCTURE PHYSICAL LIFE SCIENCES: INTERDEPENDENT LIFE SCIENCES: INHERITANCE
WAVES, AND ENERGY AND PROPERTIES OF MATTER SCIENCE: OTHER RELATIONSHIPS IN ECOSYSTEMS AND VARIATION OF TRAITS

Motion and
Stability:
Forces and
Interactions

AN

Alabama
Alaska
Arizona
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Connecticut
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DC.
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Hawail
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lllinois
Indiana
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Kentucky
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Maryland
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Michigan
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Missouri
Montana
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New Hampshire
New Jersey
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West Virginia
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Light &
Sound
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Machines
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https://www.alsde.edu/sec/sct/COS/2015%20FINAL%20Science%20COS%2010-1-15.pdf
https://education.alaska.gov/akstandards/science/science-standards-for-alaska.pdf?v=1
https://www.azed.gov/sites/default/files/2018/10/Full%20Set%20of%20Standards%20K_12_%20Updated_10_19_19.pdf?id=5bd336131dcb250184c8ced9
https://dese.ade.arkansas.gov/Offices/learning-services/curriculum-support/science-standards-and-courses
https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
https://www.cde.state.co.us/coscience/2020cas-sc-p12
https://ngss.nsta.org/AccessStandardsByTopic.aspx
https://www.doe.k12.de.us/Page/2530
https://osse.dc.gov/sites/default/files/dc/sites/osse/publication/attachments/DCPS-horiz-science.pdf
https://www.cpalms.org/Downloads/Reports/Science_StandardsandAccessPoints.doc
https://www.georgiastandards.org/Georgia-Standards/Pages/Science-K-5.aspx
https://docs.google.com/document/d/1yv3FS3g14Q-yfTEIgc7bLuB_btcchxcapo4DZXusWPc/edit
https://www.sde.idaho.gov/academic/science/
https://www.isbe.net/Documents/Il-Learning-Standards-Science.pdf
https://www.doe.in.gov/standards/science-computer-science
https://iowacore.gov/sites/default/files/k-5standards-evidencestatements.pdf
https://community.ksde.org/LinkClick.aspx?fileticket=r_hKuRCOzkY%3d&tabid=5785&mid=14106
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.louisianabelieves.com/docs/default-source/teacher-toolbox-resources/k-12-louisiana-student-standards-for-science.zip?sfvrsn=550c971f_30
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Revised%20Chapter%20132%20April%202019.pdf#page=93
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.doe.mass.edu/frameworks/scitech/2016-04.pdf
https://www.michigan.gov/documents/mde/K-12_Science_Performance_Expectations_v5_496901_7.pdf
https://education.mn.gov/mdeprod/idcplg?IdcService=GET_FILE&dDocName=005263&RevisionSelectionMethod=latestReleased&Rendition=primary
https://www.mdek12.org/sites/default/files/documents/Secondary%20Ed/2018-ms_ccrs---sci_k-12_final_20171006.pdf
https://dese.mo.gov/sites/default/files/curr-mls-standards-sci-k-5-sboe-2016.pdf
http://opi.mt.gov/Portals/182/Page%20Files/K-12%20Content%20Standards%20&%20Revision/Science/Montana-Science-Content-Standards-2016.pdf
https://cdn.education.ne.gov/wp-content/uploads/2017/10/Nebraska_Science_Standards_Final_10_23.pdf
https://doe.nv.gov/uploadedFiles/nde.doe.nv.gov/content/Nevada_Academic_Standards/Science/NSACCSScienceTopics.pdf
https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/standards-science.pdf
https://www.state.nj.us/education/cccs/2016/science/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/
http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/p-12-science-learning-standards.pdf
https://www.dpi.nc.gov/teach-nc/curriculum-instruction/standard-course-study/science
https://www.nd.gov/dpi/sites/www/files/documents/Academic%20Support/FINAL%20ND%20Science%20Content%20Standards_rev2.12.10.19.pdf
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Science/Ohios-Learning-Standards-and-MC/SciFinalStandardsMC060719.pdf.aspx?lang=en-US
https://drive.google.com/file/d/1776lQL91nBBWkq2jEY25zBhzZhpKUP4V/view
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.education.pa.gov/Documents/Teachers-Administrators/Curriculum/Science%20Education/PA-Integrated%20Standards%20for%20Science%20Environment%20Ecology%20Technology%20Engineering%20Grade%20K5.pdf
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://ed.sc.gov/scdoe/assets/file/agency/ccr/Standards-Learning/documents/South_Carolina_Academic_Standards_and_Performance_Indicators_for_Science_2014.pdf
https://doe.sd.gov/contentstandards/documents/sdSciStnd.pdf
https://www.tn.gov/content/dam/tn/stateboardofeducation/documents/massivemeetingsfolder/meetingfiles4/10-20-17_III_J_Non-Substantive_Changes_to_Math_ELA__Science_Standards_Attachment_3_-_Science.pdf
http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112a.html
https://www.schools.utah.gov/file/e5d886e2-19c3-45a5-8364-5bcb48a63097
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.doe.virginia.gov/testing/sol/standards_docs/science/2018/2018-science-sol.docx
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://apps.sos.wv.gov/adlaw/csr/readfile.aspx?DocId=26574&Format=PDF
https://dpi.wi.gov/sites/default/files/imce/standards/New%20pdfs/ScienceStandards2017.pdf
https://edu.wyoming.gov/downloads/standards/2018/Science-Extended-Standards-2018.pdf
https://www.nctq.org/dmsView/NCTQ_Teacher_Prep_Review_Building_Content_Knowledge_State_Standards_in_Science_and_Social_Studies
https://www.nctq.org/dmsView/NCTQ_Teacher_Prep_Review_Building_Content_Knowledge_State_Standards_in_Science_and_Social_Studies
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https://www.alsde.edu/sec/sct/COS/2015%20FINAL%20Science%20COS%2010-1-15.pdf
https://education.alaska.gov/akstandards/science/science-standards-for-alaska.pdf?v=1
https://www.azed.gov/sites/default/files/2018/10/Full%20Set%20of%20Standards%20K_12_%20Updated_10_19_19.pdf?id=5bd336131dcb250184c8ced9
https://dese.ade.arkansas.gov/Offices/learning-services/curriculum-support/science-standards-and-courses
https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
https://www.cde.state.co.us/coscience/2020cas-sc-p12
https://ngss.nsta.org/AccessStandardsByTopic.aspx
https://www.doe.k12.de.us/Page/2530
https://osse.dc.gov/sites/default/files/dc/sites/osse/publication/attachments/DCPS-horiz-science.pdf
https://www.cpalms.org/Downloads/Reports/Science_StandardsandAccessPoints.doc
https://www.georgiastandards.org/Georgia-Standards/Pages/Science-K-5.aspx
https://docs.google.com/document/d/1yv3FS3g14Q-yfTEIgc7bLuB_btcchxcapo4DZXusWPc/edit
https://www.sde.idaho.gov/academic/science/
https://www.isbe.net/Documents/Il-Learning-Standards-Science.pdf
https://www.doe.in.gov/standards/science-computer-science
https://iowacore.gov/sites/default/files/k-5standards-evidencestatements.pdf
https://community.ksde.org/LinkClick.aspx?fileticket=r_hKuRCOzkY%3d&tabid=5785&mid=14106
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.louisianabelieves.com/docs/default-source/teacher-toolbox-resources/k-12-louisiana-student-standards-for-science.zip?sfvrsn=550c971f_30
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Revised%20Chapter%20132%20April%202019.pdf#page=93
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.doe.mass.edu/frameworks/scitech/2016-04.pdf
https://www.michigan.gov/documents/mde/K-12_Science_Performance_Expectations_v5_496901_7.pdf
https://education.mn.gov/mdeprod/idcplg?IdcService=GET_FILE&dDocName=005263&RevisionSelectionMethod=latestReleased&Rendition=primary
https://www.mdek12.org/sites/default/files/documents/Secondary%20Ed/2018-ms_ccrs---sci_k-12_final_20171006.pdf
https://dese.mo.gov/sites/default/files/curr-mls-standards-sci-k-5-sboe-2016.pdf
http://opi.mt.gov/Portals/182/Page%20Files/K-12%20Content%20Standards%20&%20Revision/Science/Montana-Science-Content-Standards-2016.pdf
https://cdn.education.ne.gov/wp-content/uploads/2017/10/Nebraska_Science_Standards_Final_10_23.pdf
https://doe.nv.gov/uploadedFiles/nde.doe.nv.gov/content/Nevada_Academic_Standards/Science/NSACCSScienceTopics.pdf
https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/standards-science.pdf
https://www.state.nj.us/education/cccs/2016/science/
https://webnew.ped.state.nm.us/bureaus/math-science/nm-stem-ready-science/nm-stem-ready-science-standards/
http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/p-12-science-learning-standards.pdf
https://www.dpi.nc.gov/teach-nc/curriculum-instruction/standard-course-study/science
https://www.nd.gov/dpi/sites/www/files/documents/Academic%20Support/FINAL%20ND%20Science%20Content%20Standards_rev2.12.10.19.pdf
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Science/Ohios-Learning-Standards-and-MC/SciFinalStandardsMC060719.pdf.aspx?lang=en-US
https://drive.google.com/file/d/1776lQL91nBBWkq2jEY25zBhzZhpKUP4V/view
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.education.pa.gov/Documents/Teachers-Administrators/Curriculum/Science%20Education/PA-Integrated%20Standards%20for%20Science%20Environment%20Ecology%20Technology%20Engineering%20Grade%20K5.pdf
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://ed.sc.gov/scdoe/assets/file/agency/ccr/Standards-Learning/documents/South_Carolina_Academic_Standards_and_Performance_Indicators_for_Science_2014.pdf
https://doe.sd.gov/contentstandards/documents/sdSciStnd.pdf
https://www.tn.gov/content/dam/tn/stateboardofeducation/documents/massivemeetingsfolder/meetingfiles4/10-20-17_III_J_Non-Substantive_Changes_to_Math_ELA__Science_Standards_Attachment_3_-_Science.pdf
http://ritter.tea.state.tx.us/rules/tac/chapter112/ch112a.html
https://www.schools.utah.gov/file/e5d886e2-19c3-45a5-8364-5bcb48a63097
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://www.doe.virginia.gov/testing/sol/standards_docs/science/2018/2018-science-sol.docx
https://www.nextgenscience.org/sites/default/files/AllDCI.pdf
https://apps.sos.wv.gov/adlaw/csr/readfile.aspx?DocId=26574&Format=PDF
https://dpi.wi.gov/sites/default/files/imce/standards/New%20pdfs/ScienceStandards2017.pdf
https://edu.wyoming.gov/downloads/standards/2018/Science-Extended-Standards-2018.pdf
https://www.nctq.org/dmsView/NCTQ_Teacher_Prep_Review_Building_Content_Knowledge_State_Standards_in_Science_and_Social_Studies
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https://www.alsde.edu/sec/sct/COS/2010%20Alabama%20Social%20Studies%20Course%20of%20Study.pdf
https://education.alaska.gov/standards
https://www.azed.gov/sites/default/files/2019/02/2018%20History%20and%20Social%20Science%20Standards%20_Update8.23.19.pdf?id=5c76b4ed1dcb2512fcd012fd
https://dese.ade.arkansas.gov/Offices/learning-services/curriculum-support/social-studies-standards-and-courses
https://www.cde.ca.gov/ci/hs/cf/documents/hssappendixc.pdf
https://www.cde.state.co.us/cosocialstudies/2020cas-ss-p12
http://www.ctsocialstudies.org/wp-content/uploads/2014/05/ctsocialstudiesframeworks2015.pdf
https://www.doe.k12.de.us/Page/2548
https://osse.dc.gov/sites/default/files/dc/sites/osse/publication/attachments/DCPS-horiz-soc_studies.pdf
https://www.cpalms.org/Downloads/Reports/SocialStudies_StandardsandAccessPoints_WR.doc
https://www.georgiastandards.org/Georgia-Standards/Documents/Social-Studies-K-5-Georgia-Standards.pdf
https://www.hawaiipublicschools.org/TeachingAndLearning/StudentLearning/Pages/standards.aspx
https://sde.idaho.gov/academic/shared/social-studies/ICS-Social-Studies.pdf
https://www.isbe.net/socialsciences
https://www.doe.in.gov/standards/social-studies#SStudies
https://iowacore.gov/sites/default/files/k-12_socialstudies_508.pdf
https://www.ksde.org/LinkClick.aspx?fileticket=s6aaq11LZjY%3d&tabid=472&portalid=0&mid=4744
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_for_Social_Studies_2019.pdf
https://www.louisianabelieves.com/docs/default-source/academic-curriculum/standards---k-12-social-studies.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Maine%20Learning%20Results%20for%20Social%20Studies%20-%20Revised%202019_5.pdf
http://marylandpublicschools.org/about/Pages/DCAA/Social-Studies/MSSS.aspx
https://www.doe.mass.edu/frameworks/hss/2018-12.pdf
https://www.michigan.gov/documents/mde/SS_May_2018_Public_Final_622357_7.pdf
https://education.mn.gov/mdeprod/idcplg?IdcService=GET_FILE&dDocName=042018&RevisionSelectionMethod=latestReleased&Rendition=primary
https://www.mdek12.org/sites/default/files/Page_Docs/final_2018_mississippi_ccr_social_studies_standards_2.pdf
https://dese.mo.gov/sites/default/files/curr-mls-standards-ss-k-5-sboe-2016.pdf
http://opi.mt.gov/LinkClick.aspx?fileticket=wGlBLaSABlo%3d&portalid=182
https://cdn.education.ne.gov/wp-content/uploads/2019/11/Nebraska-Social-Studies-Standards-Final-11-2019.pdf
https://doe.nv.gov/uploadedFiles/nde.doe.nv.gov/content/Standards_Instructional_Support/Nevada_Academic_Standards/Social_Studies/NVACSforSocialStudies.pdf
https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/standards-socialstudies-framework.pdf
https://www.state.nj.us/education/cccs/2014/ss/standards.pdf
https://webnew.ped.state.nm.us/wp-content/uploads/2022/02/NM-Standards-508.pdf
http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/ss-framework-k-8a2.pdf
https://www.dpi.nc.gov/teach-nc/curriculum-instruction/standard-course-study/social-studies
https://www.nd.gov/dpi/sites/www/files/documents/Academic%20Support/Final%20Social_Studies_Content%20Standards_Rev5_6.3.2020.pdf
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Social-Studies/Ohio-s-Learning-Standards-for-Social-Studies/SSFinalStandards01019.pdf.aspx?lang=en-US
https://sde.ok.gov/sites/default/files/documents/files/Oklahoma%20Academic%20Standards%20for%20Social%20Studies%208.26.19.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.pdesas.org/standard/verticalviewer/
https://www.ride.ri.gov/Portals/0/Uploads/Documents/Instruction-and-Assessment-World-Class-Standards/Social-Studies/RI-SS-GSEs-K-12-Final-Version.pdf
https://ed.sc.gov/index.cfm?LinkServID=9677E07B-CFFE-6A5C-AA47F98625149ABC
https://doe.sd.gov/contentstandards/socialstudies-UP.aspx
https://www.tn.gov/content/dam/tn/education/standards/ss/Social_Studies_Standards.pdf
https://tea.texas.gov/sites/default/files/Ch.%20113%20Sub%20A%20Elementary_clean.pdf
https://www.schools.utah.gov/curr/socialstudies?mid=1129&tid=1
https://www.socialstudies.org/sites/default/files/2017/Jun/c3-framework-for-social-studies-rev0617.pdf
https://www.doe.virginia.gov/testing/sol/standards_docs/history_socialscience/index.shtml#sol2015
https://www.k12.wa.us/sites/default/files/public/socialstudies/standards/OSPI_SocStudies_Standards_2019.pdf
https://apps.sos.wv.gov/adlaw/csr/readfile.aspx?DocId=27577&Format=PDF
https://dpi.wi.gov/sites/default/files/imce/standards/New%20pdfs/2018_WI_Social_Studies_Standards.pdf
https://1ddlxtt2jowkvs672myo6z14-wpengine.netdna-ssl.com/wp-content/uploads/2018/12/Social-Studies-Standards-20142018-additions_FINAL.pdf
https://www.nctq.org/dmsView/NCTQ_Teacher_Prep_Review_Building_Content_Knowledge_State_Standards_in_Science_and_Social_Studies
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https://www.alsde.edu/sec/sct/COS/2010%20Alabama%20Social%20Studies%20Course%20of%20Study.pdf
https://education.alaska.gov/standards
https://www.azed.gov/sites/default/files/2019/02/2018%20History%20and%20Social%20Science%20Standards%20_Update8.23.19.pdf?id=5c76b4ed1dcb2512fcd012fd
https://dese.ade.arkansas.gov/Offices/learning-services/curriculum-support/social-studies-standards-and-courses
https://www.cde.ca.gov/ci/hs/cf/documents/hssappendixc.pdf
https://www.cde.state.co.us/cosocialstudies/2020cas-ss-p12
http://www.ctsocialstudies.org/wp-content/uploads/2014/05/ctsocialstudiesframeworks2015.pdf
https://www.doe.k12.de.us/Page/2548
https://osse.dc.gov/sites/default/files/dc/sites/osse/publication/attachments/DCPS-horiz-soc_studies.pdf
https://www.cpalms.org/Downloads/Reports/SocialStudies_StandardsandAccessPoints_WR.doc
https://www.georgiastandards.org/Georgia-Standards/Documents/Social-Studies-K-5-Georgia-Standards.pdf
https://www.hawaiipublicschools.org/TeachingAndLearning/StudentLearning/Pages/standards.aspx
https://sde.idaho.gov/academic/shared/social-studies/ICS-Social-Studies.pdf
https://www.isbe.net/socialsciences
https://www.doe.in.gov/standards/social-studies#SStudies
https://iowacore.gov/sites/default/files/k-12_socialstudies_508.pdf
https://www.ksde.org/LinkClick.aspx?fileticket=s6aaq11LZjY%3d&tabid=472&portalid=0&mid=4744
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_for_Social_Studies_2019.pdf
https://www.louisianabelieves.com/docs/default-source/academic-curriculum/standards---k-12-social-studies.pdf
https://www.maine.gov/doe/sites/maine.gov.doe/files/inline-files/Maine%20Learning%20Results%20for%20Social%20Studies%20-%20Revised%202019_5.pdf
http://marylandpublicschools.org/about/Pages/DCAA/Social-Studies/MSSS.aspx
https://www.doe.mass.edu/frameworks/hss/2018-12.pdf
https://www.michigan.gov/documents/mde/SS_May_2018_Public_Final_622357_7.pdf
https://education.mn.gov/mdeprod/idcplg?IdcService=GET_FILE&dDocName=042018&RevisionSelectionMethod=latestReleased&Rendition=primary
https://www.mdek12.org/sites/default/files/Page_Docs/final_2018_mississippi_ccr_social_studies_standards_2.pdf
https://dese.mo.gov/sites/default/files/curr-mls-standards-ss-k-5-sboe-2016.pdf
http://opi.mt.gov/LinkClick.aspx?fileticket=wGlBLaSABlo%3d&portalid=182
https://cdn.education.ne.gov/wp-content/uploads/2019/11/Nebraska-Social-Studies-Standards-Final-11-2019.pdf
https://doe.nv.gov/uploadedFiles/nde.doe.nv.gov/content/Standards_Instructional_Support/Nevada_Academic_Standards/Social_Studies/NVACSforSocialStudies.pdf
https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/standards-socialstudies-framework.pdf
https://www.state.nj.us/education/cccs/2014/ss/standards.pdf
https://webnew.ped.state.nm.us/wp-content/uploads/2022/02/NM-Standards-508.pdf
http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/ss-framework-k-8a2.pdf
https://www.dpi.nc.gov/teach-nc/curriculum-instruction/standard-course-study/social-studies
https://www.nd.gov/dpi/sites/www/files/documents/Academic%20Support/Final%20Social_Studies_Content%20Standards_Rev5_6.3.2020.pdf
http://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Social-Studies/Ohio-s-Learning-Standards-for-Social-Studies/SSFinalStandards01019.pdf.aspx?lang=en-US
https://sde.ok.gov/sites/default/files/documents/files/Oklahoma%20Academic%20Standards%20for%20Social%20Studies%208.26.19.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.pdesas.org/standard/verticalviewer/
https://www.ride.ri.gov/Portals/0/Uploads/Documents/Instruction-and-Assessment-World-Class-Standards/Social-Studies/RI-SS-GSEs-K-12-Final-Version.pdf
https://ed.sc.gov/index.cfm?LinkServID=9677E07B-CFFE-6A5C-AA47F98625149ABC
https://doe.sd.gov/contentstandards/socialstudies-UP.aspx
https://www.tn.gov/content/dam/tn/education/standards/ss/Social_Studies_Standards.pdf
https://tea.texas.gov/sites/default/files/Ch.%20113%20Sub%20A%20Elementary_clean.pdf
https://www.schools.utah.gov/curr/socialstudies?mid=1129&tid=1
https://www.socialstudies.org/sites/default/files/2017/Jun/c3-framework-for-social-studies-rev0617.pdf
https://www.doe.virginia.gov/testing/sol/standards_docs/history_socialscience/index.shtml#sol2015
https://www.k12.wa.us/sites/default/files/public/socialstudies/standards/OSPI_SocStudies_Standards_2019.pdf
https://apps.sos.wv.gov/adlaw/csr/readfile.aspx?DocId=27577&Format=PDF
https://dpi.wi.gov/sites/default/files/imce/standards/New%20pdfs/2018_WI_Social_Studies_Standards.pdf
https://1ddlxtt2jowkvs672myo6z14-wpengine.netdna-ssl.com/wp-content/uploads/2018/12/Social-Studies-Standards-20142018-additions_FINAL.pdf
https://www.nctq.org/dmsView/NCTQ_Teacher_Prep_Review_Building_Content_Knowledge_State_Standards_in_Science_and_Social_Studies

Download the full details of topic coverage under these standards

STATE ELEMENTARY EDUCATION STANDARDS: TOPIC COVERAGE IN SOCIAL STUDIES

HISTORY: PRE-

COLUMBIAN AND/OR
ANCIENT CIVILIZATIONS

HISTORY:
WORLD
HISTORY

GEOGRAPHY:
GEOGRAPHIC
REPRESENTATIONS

GEOGRAPHY: HUMAN-
ENVIRONMENT

Pre-Columbian and/
or Pre-Colonization
Contact

Ancient/Classic
Civilizations

Alabama
Alaska
Arizona
Arkansas v
California

Colorado

Connecticut

Delaware

AN

DC. v
Florida
Georgia

Hawaii

AR R NEAN

Idaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts v
Michigan
Minnesota v v
Mississippi v

Missouri
Montana v
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York v
North Carolina
North Dakota
Ohio v
Oklahoma
Oregon v
Pennsylvania
Rhode Island
South Carolina v
South Dakota
Tennessee v

Texas v

Utah v

Vermont
Washington
West Virginia
Wisconsin

Wyoming

e Adopted C3 Framework

World History

Geographic
Representations &
Spatial Terms

v

AR NEE NEAN

AN

ANIAN AN NEE N N N N NN

AN NI VR R N N N N NN

AN

INTERACTIONS
Human- Regions Human Global Geography Natural Natural
Environment Migration/ Patterns  of US/ Forces/ Resources
Interactions Movements State Disasters
v v
v v v
v v v
v v v
v v
v v
v v v
v v
v
v v
v
v v v v
v v v
v v v
v
v v v
v
v v
v
v
v v v
v v
v v v v v
v v v
v v
v v v
v v v
v v
v
v v
v
v v
v v
v v
v
v v v
v v
v v v
v v v
v v
v
v
v v
v v v
v v v
v v
v v v
v v v
v v v v v

37


https://www.alsde.edu/sec/sct/COS/2010%20Alabama%20Social%20Studies%20Course%20of%20Study.pdf
https://education.alaska.gov/standards
https://www.azed.gov/sites/default/files/2019/02/2018%20History%20and%20Social%20Science%20Standards%20_Update8.23.19.pdf?id=5c76b4ed1dcb2512fcd012fd
https://dese.ade.arkansas.gov/Offices/learning-services/curriculum-support/social-studies-standards-and-courses
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