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Dear ADE Accountability Unit:

To provide a fair and systematic high stakes accountability system, the Arizona Department of Education
(ADE) is seeking information on the considerations involved in developing such a system of the highest
level of integrity and transparency. ACT, Inc., appreciates this opportunity to submit this response as our
contribution to discussion about the Arizona School Accountability Components and System.

As an independent, nonprofit organization, ACT shares your commitment to education. Our mission is to
help all individuals achieve education and workplace success. We offer a perspective from working
nationwide with educators, students, and employment and training professionals to identify and help
implement effective, valid, and reliable solutions for educators and employers.

Arizona and ACT have worked together in in multiple ways to promote a goal of improving students’
college and career readiness. Since 2009, for example, several schools have participated in the Arizona
ACT Initiative, which has significantly increased the number and diversity of students in the state
completing the ACT® test, and has provided them with key information about their readiness for
postsecondary pursuits. In 2015, 56 percent of Arizona’s high school graduates took the ACT, a
significant increase from 46 percent of graduates in 2010.

Since 2014, in collaboration with seven districts and multiple schools in Arizona, ACT and ACT Aspire,
LLC, have worked to administer ACT Aspire™ to assess student academic progress in grades 3-8 and
high school in reading/language arts, mathematics, and science.

Also in Arizona, ACT QualityCore® serves as one of two aligned instructional systems certified by the
National Center on Education and the Economy (NCEE) and approved by the Arizona State Board of
Education for use in both the lower (grades 9 and 10) and upper (grades 11 and 12) divisions as part of
Arizona’s Move on When Ready (MOWR) and Grand Canyon Diploma programs. In partnership with the
Center for the Future of Arizona, we supported partner schools’ successful implementation and delivery of
the ACT QualityCore program.

Multiple Arizona school districts and other education organizations have developed strong relationships
with us, including the Phoenix Union School District; the Helios Education Foundation; Northern Arizona
University GEAR UP, and several other postsecondary institutions in the state. Other organizations and


http://www.act.org/

agencies that have used our programs and services include the Arizona Board of Regents, the Arizona
Business and Education Coalition, the Arizona Governor’s Office, and the Maricopa County Community
College District.

As Arizona’s use of ACT solutions has grown, so also has our knowledge of and familiarity with the
state’s education context. Our knowledge, experience, systems, and methodology are evidence that we
can support ADE’s development and administration of a fair and systemic high-stakes accountability
system using multiple measures adherent to state and federal requirements.

In response to your RFI, we speak primarily to our research, knowledge, and experience related to
inclusion of student participation rates in and/or performance on the ACT test, as well as other measures
of student achievement, as part of a state’s accountability system. Our response addresses the following:

1. SEA-approved district adoption and administration of the ACT
2. Inclusion of a measure of student engagement

3. Student participation in dual or concurrent enrollment programs
4

Background information about ACT and our assessments

1. SEA-Approved District Adoption and Administration of the ACT

With other states already using the ACT for federal accountability purposes, we encourage ADE to take
advantage of this opportunity by allowing districts to use existing state funds to administer the ACT in lieu
of the state high school assessment if they choose. ACT will work with ADE to verify comparability
between scores on the ACT and AZmerit End-Of-Course tests for 11th graders so as to maintain the
integrity of the performance and accountability system.

The language in Sec. 1111(b)(2)(H) of the Every Student Succeeds Act (ESSA) specifying the kind of
summative assessment states must administer in the high school grades includes flexibility to use a
college readiness assessment such as the ACT because it is designed to assess challenging academic
standards. Further, Arizona’s recently passed SB 1321 allows districts to choose from a menu of
statewide achievement assessments. Fifteen states currently use the ACT as their high school
assessment and an additional number of states permit individual districts to choose the ACT from among
several assessment options.

ACT has worked closely with several states not only to verify the technical validity of using the ACT, but
also to conduct studies showing alignment with state standards. (Included in our response is an alignment
report between Arizona K-12 Academic Standards and the ACT College and Career Readiness
Standards. Note: ACT has provided the attached alignment report for ADE review only in response
to the RFI. This information is included as confidential and therefore protected from Freedom of
Information Act open record requests.) ACT has also provided extensive support to states using ACT
solutions and currently undergoing the US Department of Education’s federal peer review process.

The administration of the ACT in high school has demonstrated the added benefit to all students of
completing a college entrance exam. States have found that up to 6 percent more of first-generation, low-
income students, who would not have considered a college option otherwise, go on to enroll in
postsecondary education—a benefit they might have missed with the traditional statewide high school
test.



Our performance and accountability effort is backed by our research verifying that the ACT covers the
academic content that constitutes sufficient and up-to-date preparation for postsecondary education and
workforce training. To research nationwide educational practices and expectations, we conduct The ACT
National Curriculum Survey®. The survey, conducted every three to four years since 1976, is the only
survey of its kind in the US. In conducting the survey, we first identify what postsecondary faculty,
including instructors of entry-level college and workforce training courses, expect of their entering
students—that is, the knowledge and skills students need to be ready for entry-level postsecondary
courses and jobs. We compare these expectations to what is happening in elementary, middle, and high
school classrooms, and use the results to determine the skills and knowledge that should be measured
on the ACT and to guide its test blueprints.

This research, in combination with a final empirical link—the longitudinal ACT data connecting scores on
the test with the likelihood of success in credit-bearing first-year college coursework—allows us to
empirically validate that the ACT tests the requisite skills and performance levels for postsecondary
readiness for all students. In addition to this research, we continuously review individual test items and full
forms for fairness, lack of bias, and equitable outcomes among population subgroups.

2. Inclusion of Student Engagement/Cross-Cutting and Behavioral Capabilities

The quality, rigor, reliability, and comparability of new measures of college and career readiness are
critical for the indicators to have value in improving student achievement. With this in mind, ADE can
leverage ACT’s knowledge and experience in this area to develop and include, in addition to the
indicators already included in Arizona’s A—F Accountability system, a measure (such as results from ACT
Engage® Grades 10-12) that captures students’ level of engagement.

Until recently, most policymakers and school accountability systems have focused primarily on academic
measures when determining how well schools are preparing students for college and career. But as
highlighted in the ACT report Beyond Academics: A Holistic Framework for Enhancing Education and
Workplace Success, a variety of measures must be considered to address the multidimensional nature of
college and career readiness and to create a transparent and fair accountability system that defines both
“excellent” and “failing” schools as well as schools along the continuum of success.

We have identified four dimensions of college and career readiness: core academic skills, cross-cutting
capabilities, behavioral skills, and education and career navigation skills. Together, the degree of an
individual’s skills and capabilities in each of these areas presents a broader picture of the likelihood of a
student’s success in education and eventually the workplace.

ESSA echoes the need for state and school accountability systems to encompass more than academics.
States now have the flexibility to include multiple measures in their accountability systems, at least one of
which must be a valid and reliable measure of school quality or student success. These measures must
allow for meaningful differentiation in school performance, and can, as stated in Sec. 1111(c)(4)(B),
potentially measure student engagement, educator engagement, student access to and completion of
advanced coursework, postsecondary readiness, school climate and safety, or any other indicator the
state chooses.

3. Student Participation in Dual or Concurrent Enrollment Programs

ADE is strongly encouraged to make use of federal funds to expand the availability of dual or concurrent
enrollment programs to Arizona’s high school students and incorporate a metric that would capture these
opportunities in the new accountability system. ACT’s policy brief—Using Dual Enrollment to Improve the



Educational Outcomes of High School Students—highlights multiple ways to develop and expand high
quality dual enrollment programs.

New provisions of ESSA for “direct student services” in Sec. 1003A(c)(3)(C) authorize use of funds for
activities that assist students in successfully completing postsecondary-level instruction and examinations
that are accepted for credit at institutions of higher education. Similarly, new provisions in Title IV—
“student support and academic enrichment grants” under Sec. 4104(b)(3)(A)(i)(1V)(aa)—support
increasing student access to, and improving student engagement with and achievement in
postsecondary-level courses (including dual or concurrent enrollment programs) accepted for credit at
institutions of higher education. Local use of funds under Sec. 4107(a)(3)(D)(ii) is authorized for
increasing the availability of and enroliment in dual or concurrent enrollment programs.

4. Background of ACT and Assessments

ACT welcomes the opportunity to work with ADE to develop a systematic and high stakes accountability
system. As an independent, nonprofit organization with a 56-year history of innovation and market
leadership, we provide assessment, research, information, and program management services in the
broad areas of education and workforce development. Each year, we serve millions of people in middle
schools, high schools, colleges, professional associations, businesses, and government agencies,
nationally and internationally. The national and international operations of ACT, Inc., are governed by a
Board of Directors. Board members are nominated by the Executive Committee of the Board and elected
by a vote of the full Board.

Although we initially focused on college readiness, we know that learning is a lifelong journey. We now
offer more than 20 programs and services, providing support for all of life’s transitions along the
kindergarten-through-career continuum.

The assessments we provide to our customers such as Arizona are grounded in research that tells us
what knowledge and skills are essential in order for students to be ready for college and career. No other
organization can make that claim. While the national focus on assessing knowledge and skills according
to common academic standards tied to college and career readiness is relatively recent, we have been
implementing such standards in our assessments for decades. Based on decades of research, ACT was
the first company to define college and career readiness empirically and to develop standards based on
this research that are linked to actual student success at the postsecondary level.

Our programs and services have become mainstays of the educational and business landscapes. By
continuing to invest in superior staff, technology, and resources, we have remained a leader in providing
guality assessment and related services.

ACT is committed to working closely with the ADE now and in the future to help with the successful
implementation and functioning of ESSA. If you have questions or need additional information, please
contact Scott Montgomery (319.337.1465/scott. montgomery@act.org), Vice President, Policy, Advocacy,
and Government Relations, for assistance.

Sincerely,

St

Scott Montgomery


mailto:email@act.org

Vice President
Policy, Advocacy and Government Relations
ACT, Inc.
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Note: ACT has provided this alignment report for ADE review only in response to RFI ADED16-0002. This information is included
as confidential and therefore protected from Freedom of Information Act open record requests.

*English Language Arts
*Mathematics

*Science

Confidential

Alignment

Arizona

This document and its contents are confidential and the property of ACT, Inc., and are provided as an informational resource to authorized recipients.
Publication or distribution, in whole or in part, by any person or entity other than an authorized representative of ACT is prohibited.
© 2016 by ACT, Inc. All rights reserved. ACT® and ACT Aspire® are registered trademarks of ACT, Inc.
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Executive Summary

Overview

ACT has been dedicated to improving college and career readiness for all
students since its inception in 1959. ACT’s renowned longitudinal programs
(all leading up to the ACT®) have been unparalleled in successfully measuring
student college and career readiness and validating the assessment scores and
inferences by comparing to actual student performance at the postsecondary
level. The ACT is the most popular college entrance exam in the United States,
and ACT’s National Career Readiness Certificate using ACT WorkKeys®
assessments is embraced by employers as a portable credential of workplace

employability skills.

ACT’s test development process extends beyond expert opinions to include
ACT's rich research base on college and career, educational research, empirical
analyses, and actual student performance data. Over fifty years of empirical
research provides the foundation for the ACT and ACT Aspire®. ACT solutions
are explicitly designed to assess student progress toward college and career
readiness. ACT is the only system that has longitudinal validity evidence to
support this claim. Arizona and ACT share the common goal of preparing
students for college and career. The ACT and ACT Aspire are a

strong match with Arizona’s College and Career Ready Standards in English
Language Arts and Literacy in History/Social Studies, Science, and Technical
Subjects; Mathematics; and Arizona Academic Content Standards for Science.

ACT’s extensive research results in an empirically based, externally validated
vertical scale that measures college and career readiness in each of the content
areas including English, reading, writing, mathematics, and science. ACT’s
unique position in the field of educational assessment is the reason that the
National Governors Association and The Council of Chief State School Officers
asked ACT to contribute to the Common Core State Standards Initiative. ACT
data, research, and subject matter expertise about college and career readiness
shaped the Common Core development effort. Not surprisingly, there is
significant overlap between Arizona’s College and Career Ready Standards (“the
Standards”) and the college and career readiness skills that ACT Aspire and

the ACT measure. ACT tests are designed to measure student preparedness to
achieve their academic and workplace goals. The principal philosophical basis
for this longitudinal system of tests is that preparedness is best assessed by
measuring, as directly as possible, the academic skills that students will need in
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order to perform college-level work. Complexity is one important characteristic
of such skills. Thus, ACT tests are designed to determine students’ level of skill
in solving problems, grasping implied meanings, drawing inferences, evaluating
ideas, and making judgments.

ACT tests use a strategic domain sampling approach to ensure that each test
form supports strong claims about the knowledge, skills, and abilities important
for students at that level. Coherence across the trajectory is also required

in order to support inferences about individual and aggregate growth. Each
academic grade should not be treated in isolation from the previous. As the
standards clearly illustrate, skills and understanding progress over time, which
means that students must learn new material and must also apply what they have
previously learned in more sophisticated ways. To support those inferences, ACT
Aspire is vertically scaled, and links directly to the well-established scale of the
ACT. The ACT and ACT Aspire have a variety of scores and reporting categories
that give a detailed profile, leading to instructionally actionable insights not
possible with less-detailed information. Using this approach, educators can more
easily identify deficits and address them.

It is important to note, however, that certain kinds of standards are not

covered on ACT’s assessments. Standards requiring inferences about students’
abilities to collaborate, speak and listen, extend and refine a practice over

time, or execute their own research are not covered by the ACT summative
assessments. Evidence to support such standards would best be gathered directly
from activities that are not currently practical in large-scale summative test
administration conditions.

Arizona’s College and Career Ready Standards are robust frameworks for
aligning assessments with instruction across the academic continuum, with the
goal of ensuring that all students are academically on track to succeed. ACT’s
longitudinal testing program offers an unparalleled design, built on a foundation
of validity evidence, to support students and teachers. Through ACT’s data-
driven, domain-sampling approach, each test targets the most important college
and career readiness skills in a focused and coherent way. ACT is able to report
on these skills in instructionally meaningful ways.




Executive Summary (continued)

The empirical foundations of ACT’s college and career readiness
assessments

ACT’s college and career readiness assessments—ACT Aspire and the ACT—
are longitudinally validated with empirical data about what students actually
need to know and be able to do in postsecondary education after high school and
how they actually perform once they get there. No other organization can make
the research-driven claims that ACT can make about student readiness.

To better understand the different types of empirical research that shape the
ACT assessments, the design process should be visualized as a set of “feedback
loops™:

Figure 1: The Science of ACT Assessments

Does the test measure
what it purports?

Does the test correctly
predict performance?

National Curriculum
Survey

Test College Course
Blueprint Performance J

A A

|

Test Scores/
Results

; !

College College
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Students & HS
Tell me what | know
& need to do to
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Postsecondary
Tell me what students
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leads to success
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One source of data pictured here is ACT’s National Curriculum Survey.
Conducted every three to four years, it is the only survey of its kind in the
United States. ACT first identifies what postsecondary faculty—including those
who teach entry-level college and workforce training program courses—expect
of their entering students. The survey allows ACT to determine the knowledge
and skills students need to demonstrate in order to be ready for entry-level
college courses. ACT then compares these postsecondary expectations to
elementary, middle, and high school practice—to what’s really happening in
classrooms. ACT uses the results of these comparisons to guide its test blueprints
and thereby determine what skills and knowledge should be measured on ACT’s
readiness assessments.

Additional research shapes ACT’s own achievement standards, which, in turn,
inform the test designs. Whereas expert judgment can vary dramatically from
one expert to another, the ACT College and Career Readiness Standards

have two research-based components: 1) standards that describe in detail

what students should know and be able to do at different levels of ability
corresponding to ACT score ranges; and 2) the progression of skills across ACT
score ranges, which provide students and teachers a clear map of progress
towards readiness for postsecondary opportunities. The standards are based

on analysis of thousands of actual student responses across multiple test forms
developed from the test blueprints. Both components work together with
ACT’s longitudinal data from students who continue on to college. Using this
stream of data, ACT has been able to validate its own system of College and
Career Readiness Standards and use the standards to give further insights about
postsecondary readiness.

Student performance on the assessments is anchored by ACT’s College
Readiness Benchmark scores. The ACT College Readiness Benchmarks

are the minimum scores required in each subject test on the ACT (English,
mathematics, reading, and science) that students must achieve in order to have
a high probability of success in credit-bearing, entry-level college courses in that
subject area. ACT has College Readiness Benchmarks for the most commonly
taken entry-level college courses (English Composition, College Algebra,
introductory social science courses, and Biology) as well as for other courses
(e.g., Calculus, Chemistry).

Students who meet a Benchmark on the ACT have approximately a 50-percent
likelihood of earning a B or better, and approximately a 75-percent likelihood
of earning a C or better, in the corresponding college course or course area,
without remediation. The ACT College Readiness Benchmarks give students,
parents, and counselors useful guidelines to assess whether a student has
mastered the necessary skills and has a reasonable chance of success in




Executive Summary (continued)

postsecondary education. By mapping these Benchmarks from the first year of
postsecondary education back through the third grade with a series of linking
studies, ACT is able to provide students, families, and educators with a validated,
coherent road map of what students have learned and what they are ready to
learn next as they progress from the early elementary grades through high school
graduation.

The Benchmarks were developed, and are periodically updated, based on
ACT’s data about actual student performance in college. As part of its Course
Placement Service, ACT provides colleges research services to help them place
students in entry-level courses as accurately as possible. In providing these
research services, ACT has compiled an extensive database of course-grade and
test-score data from a large number of first-year college students across a wide
range of U.S. postsecondary institutions. These data provide an overall measure
of what it takes to be successful in selected first-year college courses. Data from
214 institutions and more than 230,000 students were used to establish the
most recent iteration of the Benchmarks, which are weighted so that they are
representative of two- and four-year postsecondary institutions nationwide.

Gathering data from various sources ensures that ACT’s assessments, College
and Career Readiness Standards, and benchmarks continue to provide up-to-
date information for stakeholders at the high school and postsecondary levels,
as well as for workforce training programs. This unique approach, refined over
several years, allows ACT’s assessments to align not only to the expectations of
postsecondary education—including recruitment, admission, and placement—
but also to the college and career readiness expectations of states and their
students. For these reasons, ACT’s assessments are an ideal way for states that
have adopted college and career readiness standards to measure the progress
of their students toward meeting high-quality state standards, regardless of the
specific origin of those standards.

Arizona’s College and Career Ready Standards in English Language
Arts and Literacy in History/Social Studies, Science, and Technical
Subjects (“the Standards™)

This section of the report has highlighting to illustrate alignment with the
domain of the ACT ELA tests. Highlighting indicates which knowledge, skills,
and abilities in the standards are assessed by the three tests that make up the
ELA portion of ACT Aspire and the ACT.
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The ACT English, reading, and writing tests each target vital literacy skills,

but the tests are also designed to complement one another as a holistic system.
This design reflects the integrated approach to English language arts and
literacy exemplified by the Standards. The anchor standards provide coherence
by outlining the broad, crosscutting literacy skills that develop over the K-12
continuum, and the grade-level standards offer additional specificity and variety
that is especially important for instruction. At each grade—and across the
grades—ACT’s three ELA tests work together to assess the core skills in the
standards that offer the strongest evidence of student progress towards key
literacy benchmarks. Rich, meaningful tasks that combine reading, writing,
and language skills support the focus and coherence that the standards’ authors
intended.

Each of the ELA tests is also designed to provide key insights about individual
areas of student growth that are focal points in the Standards. Three important
threads that run through the Standards are 1) focus on reading closely and
using evidence to understand complex texts; 2) focus on writing for a range of
purposes with a variety of text types; and 3) focus on the wide range of grammar
and language skills that provide a foundation for reading, writing, speaking, and
listening.

The ACT ELA tests measure student ability to read complex texts closely and
independently. As the highlighting in the standards indicates, the tests give
students at every grade a balance of literary and informational passages on
engaging topics, and questions require students to read critically and strategically
in order to draw inferences. Technology-enhanced and constructed-response
questions on every reading test require students to provide textual evidence to
support valid inferences and synthesize information from multiple passages.

Educators know that good questions alone do not make for good language-arts
tests. To fully appreciate how the ELA tests align to the Standards, it is also
necessary to understand ACT’s approach to using high-quality, complex texts.
Students grow as readers and critical thinkers when they are challenged by
increasingly complex texts that prepare them for the reading they will do in
college and career. ACT accounts for this dimension of progress by ensuring
that all texts on the ELA tests are high quality and aligned to a scale of text
complexity that is anchored at the upper end by college-level reading. Research-
based methods are used to level the passages, and on the test at each grade,
students demonstrate the skills and strategies in the standards by reading texts
of various complexities. Based on these authentic reading tasks, ACT is able to
report scores on student progress with complex texts.




Executive Summary (continued)

ACT’s ELA tests measure writing and language skills in a variety of ways to
provide insight at different levels of detail. The highlighted standards in the
Writing strand show that ACT targets narrative, expository, and argumentative
writing by spiraling through these text types with one extended writing task at
each grade. Like the Standards, ACT’s writing tests include narrative tasks but
place more emphasis in the upper grades on informational and argumentative
writing. Each writing task is scored with an analytic rubric that produces four
domain scores, including a score for student control of language conventions in
the Language strand of the standards.

The English and reading tests provide additional measures of the knowledge
and skills in the Language strand: the English test contains real-world editing
and revision tasks that allow students to show mastery of grammar and usage
conventions, evaluate word choices, and make rhetorical decisions about style
and tone; the reading and English tests measure vocabulary knowledge with
questions that have students use context to determine meaning. Together, the
three ELA tests comprehensively measure the progression of language skills in
the “Language Progressive Skills” chart, which is also included.

One last detail related to disciplinary literacy should be considered when
evaluating the alignment between the Standards and ACT’s ELA domain. As the
highlighting indicates, ACT’s tests have been designed to measure progress with
many of the skills related to learning and thinking critically in content areas such
as history, social studies, and the sciences. ACT achieves this cross-disciplinary
perspective by using authentic social science and natural science texts on the
reading tests, and by asking students to communicate their own ideas and
positions about contemporary issues through well-reasoned arguments. Students
also must demonstrate other aspects of literacy to comprehend and think
critically about the mixed-media passages on the science test.

Arizona’s College and Career Ready Standards—Mathematics

The mathematics section of this report uses highlighting to show alignment with
the domain of the ACT and of ACT Aspire. Most topics are highlighted, meaning
that those topics are in the domain and could be assessed when a student takes
the test.
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ACT takes a thoughtful approach to assessing college and career readiness, one
that is strongly aligned with the Standards. The ACT assesses the important
essentials of mathematics that define the college and career readiness level
expected of all students and then the ACT adds on a small component of
advanced standards so that students, schools, and states will know about science,
technology, engineering, and mathematics (STEM) levels of readiness. As part
of this assessment of readiness, the ACT reports on the important foundational
skills of the Standards upon which much of mathematical reasoning is based.

ACT Aspire assesses the mathematics of the grade, looking for evidence that

the student is on track for college and career readiness by the end of high
school. The mathematics in the Standards is connected and coherent, and ACT
Aspire respects this by assessing the whole of a student’s mathematical thinking,
including the new material for the grade and growth in what the student can do
with important mathematics learned in prior grades. A multitude of reporting
categories, showing different views of the assessment information, push teachers
toward insights about their students.

ACT’s thoughtful approach extends to the Mathematical Practices, ensuring
that students with command of the Mathematical Practices can use their skills
and understandings to better solve problems and likely achieve higher scores.
ACT Aspire provides additional support to teachers and students by calling out
some of the information in the Modeling (MP4) and in the Justification and
Explanation (MP3) reporting categories.

The approach and depth of the Standards is specified in a way new to state
standards. But, we know that many good teachers have long been teaching to this
depth for their students. ACT has worked with such teachers and understands
this level of depth and rigor. ACT data includes student performances with this
level of expectation. (That’s one of the reasons why our research and data shaped
Common Core.)

We put all of our research and data behind the ACT and ACT Aspire, keeping
them fresh and relevant, and we want these assessments to be used to help
students and teachers. Alignment to Arizona’s College and Career Ready
Standards is very strong. Scores are informative and, for the ACT, desired by
colleges.




Executive Summary (continued)

Comparison of the ACT and ACT Aspire Science Tests to Arizona’s
Academic Standards for Science

When comparing the ACT and ACT Aspire science tests to the Arizona
Academic Content Standards for Science (Arizona Science Standards), it is
important to recognize that the Arizona Science Standards are intended to be
the basis for science curricula, while the ACT and ACT Aspire science tests are
part of an assessment system designed to measure college and career readiness.
This document will demonstrate strong overlap between the two entities,

but they are inherently different. The ACT and ACT Aspire science tests are
designed to give all students—those with stronger science backgrounds, those
with weaker science backgrounds, and those in between—actionable measures
of college and career readiness in science. Because the ACT and ACT Aspire
science tests measure college and career readiness in science and are not tied to
any one set of standards, they can provide reliable independent measures of how
well a set of standards or curriculum framework, such as the Arizona Science
Standards, and its implementation are helping students prepare for success at
the next level.

The Nature of the ACT and ACT Aspire Science Tests: What do they

measure?

The ACT and ACT Aspire science tests assess and report on science knowledge
and process skills across three domains:

e Interpretation of Data
* Scientific Investigation
¢ Evaluation of Models, Inferences, and Experimental Results

These three domains, and the knowledge and skills encompassed in each
domain, were derived from ACT’s decades of empirical data and research on
college and career readiness in science. The domains and their skills comprise
the ACT College and Career Readiness Standards for Science, which link
specific skills and knowledge with quantitatively determined score ranges for
the ACT science test and a benchmark science score that is predictive of success
in science at the postsecondary level. The ACT Aspire science tests are built
on these same skills that students need to learn early, and then continually
refine, in order to be on a path to college and career readiness in science. As
stated in the key design elements for the Arizona Science Standards: “Science
instruction must begin at the early grades and progress to more sophisticated
understandings at higher grades.” (page ix) All questions on the ACT and ACT
Aspire science tests are based on authentic scientific scenarios that are built
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around important scientific concepts and are designed to mirror the experiences
of students and working scientists engaging in real science. Again from the
Arizona Science Standards: “Science education is much more than merely
learning content. It is the active process of investigation and the critical review
of evidence related to the world around us, both visible and invisible. Science is
a dynamic process of gathering and evaluating information, looking for patterns,
and then devising and testing possible explanations.” (page ix) Some of the
questions require that the students have discipline-specific content knowledge
(e.g., on the ACT science test, knowledge specific to an introductory high school
physical science or biology course), but science content is always assessed

in concert with science process. ACT’s research on science curricula and
instruction at the high school and postsecondary levels shows that while science
content is important, science process skills are more strongly tied to college and
career readiness in science. The ACT and ACT Aspire science tests focus on
measuring the science skills and knowledge that are empirically tied to college
and career readiness.

How does the content of the ACT and ACT Aspire Science Tests relate
to the Arizona Science Standards?

At all grade levels and for each of the individual courses detailed in the Arizona
Science Standards, there are performance objectives pertaining to inquiry
process (or science practices—those activities essential to science that span

all the science disciplines), and other performance objectives that focus on
discipline-specific content. The latter, though, typically involve an active process
(such as investigating, analyzing, evaluating, etc.). The emphasis on science
processes like inquiry, and then the integration of content and process, is central
to the Arizona Science Standards and to the ACT and ACT Aspire science tests.

On the ACT and ACT Aspire science tests, students must apply important
science skills, such as data analysis and inquiry, to authentic, content-rich
scenarios. While the ACT and ACT Aspire science tests do not focus on recall of
science content knowledge, students who bring fundamental science content to
the tests will be more readily able to navigate the scientific data, investigations,
and debates in which science college and career readiness skills are assessed.
The ACT and ACT Aspire science tests assess scientific inquiry—from how data
should be gathered, to how the data can be interpreted, and how interpretations
can be evaluated and debated—in ways that are empirically predictive of college
and career readiness. This aligns well with the statement that: “Inquiry Process
establishes the basis for students’ learning in science.” (page xii)




Executive Summary (continued)

What is tested at the different grade levels of the ACT Aspire Science
Tests?

The ACT Aspire science assessment system measures college and career
readiness in science. The assessments were designed to provide a measure of
college and career readiness, at each grade level tested, that is empirically linked
to the ACT science test and to college and career readiness. ACT Aspire has a
standalone science test because years of assessing college and career readiness in
science led to the conclusion that data from ELA and mathematics tests, even if
questions on those tests pertain to science, do not provide the rich and accurate
information that can be gleaned from a test that is solely focused on science. The
skills assessed on ACT and ACT Aspire science tests are derived directly from
the ACT College and Career Readiness Standards for Science. These core skills
are largely the same across the grade continuum, as our research shows these
skills should be taught early, and continually refined, as a student progresses
through school. What differs most from grade to grade in ACT Aspire science

is the complexity of the contexts in which science skills and knowledge are
assessed. The contexts used on the ACT and ACT Aspire science tests place the
students in rich and authentic scientific scenarios that require that the students
apply their knowledge and skills in science to both familiar and unfamiliar
situations. With increasing grade level, the scenarios have increasingly complex
scientific graphics and experimental designs and are based on increasingly
complex concepts. The students must then apply their knowledge and skills with
increasing levels of sophistication. The amount of assumed discipline-specific
science content knowledge a student needs to answer questions on the tests also
increases. The following graphic illustrates this continuum.

ACT and ACT Aspire Science Content Complexity Continuum

ness and content complexity

Grade 3 Grade 4

Science Practices are
within authentic, informal, student-
ios, such as

Practi are
within authentic, informal and formal
scientific scenarios, such as

F are
within authentic, formal scientific
scenarios, such as students or

data in i
Scenarios are scientific in nature, yet
involve content familiar to students of
all ages (e.g., weather).

or

or p i ing models to
explain scientific phenomena.
Scenarios are complex and
scientific in nature and some topics
may be unfamiliar to students, but
the underlying science content will
be familiar to students taking high
school science courses.

for observations. Scenarios are
scientific in nature, but the
underlying science content will be
familiar to students taking middle
school science courses.
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Why have a separate science test on a college and career readiness
assessment?

A stark difference between the ACT and other assessments has long been that
the ACT has a science test. Recent redesign announcements regarding changes
to other testing programs revealed the intent to include a science score while
still not having a science test. In place of an actual science test, certain questions
on reading, writing, and mathematics tests will not only contribute to a student’s
score on the reading, writing, and mathematics tests, respectively, but also
contribute to a science score.

So, why have the ACT science test? Can a useful science score be obtained

by assessing a student’s ability in reading, writing, or mathematics in a science
context? Science certainly involves reading, writing, and mathematics, but
science is a unique way of understanding and knowing that cannot be thoroughly
and accurately assessed by multipurpose questions on a reading, writing, or
mathematics test.

The ACT science test is a separate test for which all of its questions contribute
to students” science scores—questions on the ACT mathematics, reading,
English, and writing tests are not repurposed to contribute to the science score.
Decades of research on science curricula and on college and career readiness

in science has confirmed that what the ACT science test measures is different
from what the ACT mathematics, English, reading, and writing tests measure.
The ACT National Curriculum Survey not only serves to validate that the ACT
science test’s content is vital to college and career readiness, but it also shows
that educators at all levels, from elementary through postsecondary, think that
science is better assessed using a science test rather than a reading, writing, or
mathematics test. The ACT science test is part of the ACT because it provides
unique, actionable evidence to educators, students, districts, states, and other
stakeholders that is specific to science. This evidence is not anecdotal; rather,
the score a student receives on the ACT science test is a quantitative measure of
college and career readiness in science that is empirically linked to a benchmark
score that predicts college and career success.

Testing reading in a science context is vital and aligns with most college and
career readiness state standards, and because of that, it is assessed on the ACT
reading test, which always has a Natural Science Reading passage. But this type
of passage is not meant to elicit information about achievement in science, and
none of the questions associated with that passage count toward a science score.




Arizona’s College and Career Ready Standards for
English Language Arts alignment with ACT’s ELA Tests

ACT reporting caiegories for Arizona’s College and Career Ready Standards for English Language Arts, reproduced in the following section, has
skills that ulign to the standard highlighting to illustrate alignment with the domain of the ACT ELA tests. Highlighting indicates which knowledge, skills,
and abilities in the standards are assessed by the three tests that comprise the ELA portion of ACT Aspire and the ACT. The

are listed of the end of each “Language Progressive Skills” chart from the Language strand is also included to show how the ELA tests comprehensively

standard. Codes are provided measure the core progression of language skills that must be developed across several grades.
for standards; all statements
listed below the standard level Example:

are covered by the reporting
categories aligned to the
superordinate standard.

Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences

from it; cite specific textual evidence when writing or speaking to support conclusions
drawn from the text. (R: KID, CS, IKI)

Key: T
Reading—R T
Key Ideas and Details — KID
Craft and Structure— CS
Integration of Knowledge and Ideas — IKT
Progress with Text Complexity — PTC

Understanding Complex Texts Progress
Indicator —UCT

English—E
Production of Wrifing— POW
Knowledge of Language — KLLA
Conventions of Standard English— CSE
Writing — w
Ideas and Analysis—IA
Development and Support — DS
Organization— ORG
Language Use and Conventions— LLUC
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ACT reporting categories for
skills that align to the standard
are listed af the end of each
standard. Codes are provided
for standards; all statements
listed below the standard level
are covered by the reporting
categories aligned to the
superordinate standard.
Key:
Reading—R
Key Ideas and Details — KID
Craft and Structure— CS
Integration of Knowledge and Ideas — IKT
Progress with Text Complexity — PTC

Understanding Complex Texts Progress
Indicator —UCT

English—E
Production of Wrifing— POW
Knowledge of Language — KLLA
Conventions of Standard English— CSE
Writing — w
Ideas and Analysis—IA
Development and Support— DS
Organization— ORG
Language Use and Conventions— LUC

Anchor Standards for Reading

Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from
it; cite specific textual evidence when writing or speaking to support conclusions drawn from
the text. (R: KID, CS, IKI)

2. Determine central ideas or themes of a text and analyze their development; summarize the
key supporting details and ideas. (R: KID)

3. Analyze how and why individuals, events, and ideas develop and interact over the course of a
text. (R: KID)

Craft and Structure

4. Interpret words and phrases as they are used in a text, including determining technical,
connotative, and figurative meanings, and analyze how specific word choices shape meaning
or tone. (R: CS)

5. Analyze the structure of texts, including how specific sentences, paragraphs, and larger
portions of the text (e.g., a section, chapter, scene, or stanza) relate to each other and the
whole. (R: CS)

6. Assess how point of view or purpose shapes the content and style of a text. (R: CS)

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse media and formats, including visually
and quantitatively, as well as in words. (R: IKI)

8. Delineate and evaluate the argument and specific claims in a text, including the validity of
the reasoning as well as the relevance and sufficiency of the evidence.
(R: IKI)

9. Analyze how two or more texts address similar themes or topics in order to build knowledge
or to compare the approaches the authors take. (R: IKI)

Range of Reading and Level of Text Complexity

10. Read and comprehend complex literary and informational texts independently and
proficiently. (R: KID, CS, IKI, PTC/UCT)
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Anchor Standards for Writing

Text Types and Purposes

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid
reasoning and relevant and sufficient evidence. (W: IA, DS, ORG, LUC)

2. Write informative/explanatory texts to examine and convey complex ideas and information
clearly and accurately through the effective selection, organization, and analysis of content.
(W: IA, DS, ORG, LUC)

3. Write narratives to develop real or imagined experiences or events using effective technique,
well-chosen details, and well-structured event sequences. (W: IA, DS, ORG, LUC)

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are
appropriate to task, purpose, and audience. (W: IA, DS, ORG, LUC)
R 5. Develop and sgengthen writing as needed by planning, revising, editing, rewriting, or trying
Key \deas and Details— KID anew approach. (E: POW, KLA, CSE) (W: IA, DS, ORG, LUC)

Craft and Structure— CS 6. Use technology, including the Internet, to produce and publish writing and to interact and

. ollaborate with others.
Integration of Knowledge and Ideas — IKT cofiabotatie with OThers

Progress with Text Complexity — PTC Research to Build and Present Knowledge
Understanding Complex Texts Progress

: 7. Conduct short as well as more sustained research projects based on focused questions,
Indicator —UCT Pro] q

demonstrating understanding of the subject under investigation.

E 8. Gather relevant information from multiple print and digital sources, assess the credibility and
Production of Writing— POW accuracy of each source, and integrate the information while avoiding plagiarism. (R: IKI)
Knowledge of Language — KLLA 9. Draw evidence from literary or informational texts to support analysis, reflection, and
Conventions of Standard English — CSE research. (R: KID, CS, IKI, PTC/UCT)

W

Range of Writing
Ideas and Analysis— 1A

10. Write routinely over extended time frames (time for research, reflection, and revision) and
Development and Support— DS

A shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and
Organization —ORG audiences. (W: IA, DS, ORG, LUC)
Language Use and Conventions— LUC
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Anchor Standards for Speaking and Listening

Comprehension and Collaboration

The standards for Comprehension and Collaboration are not currently measured by ACT assessments.

Presentation of Knowledge and Ideas

The standards for Presentation of Knowledge and Ideas are not currently measured by ACT assessments.
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ACT reporting categories for
skills that align to the standard
are listed af the end of each
standard. Codes are provided
for standards; all statements
listed below the standard level
are covered by the reporting
categories aligned to the
superordinate standard.
Key:
Reading—R
Key Ideas and Details — KID
Craft and Structure— CS
Integration of Knowledge and Ideas — IKT
Progress with Text Complexity — PTC

Understanding Complex Texts Progress
Indicator —UCT

English—E
Production of Wrifing— POW
Knowledge of Language — KLLA
Conventions of Standard English— CSE
Writing — w
Ideas and Analysis—IA
Development and Support— DS
Organization— ORG
Language Use and Conventions— LUC

Anchor Standards for Language

Conventions of Standard English

1.

Demonstrate command of the conventions of standard English grammar and usage when
writing or speaking. (E: KLA, CSE) (W: IA, DS, ORG, LUC)

Demonstrate command of the conventions of standard English capitalization, punctuation,
and spelling when writing. (E: CSE) (W: LUC)

Knowledge of Language

3.

Apply knowledge of language to understand how language functions in different contexts, to
make effective choices for meaning or style, and to comprehend more fully when reading or
listening. (E: KLA) (W: LUC) (R: CS)

Vocabulary Acquisition and Use

4.

Determine or clarify the meaning of unknown and multiple-meaning words and phrases by
using context clues, analyzing meaningful word parts, and consulting general and specialized
reference materials, as appropriate. (E: KLA) (R: CS)

Demonstrate understanding of figurative language, word relationships, and nuances in word
meanings. (E: KLA) (R: CS)

. Acquire and use accurately a range of general academic and domain-specific words and

phrases sufficient for reading, writing, speaking, and listening at the college and career
readiness level; demonstrate independence in gathering vocabulary knowledge when
encountering an unknown term important to comprehension or expression.

(E: KLA) (R: CS) (W: LUC)
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A(:TwAspire

Key Ideas and Details

3.RL.1 Ask and answer questions to demonstrate
understanding of a text, referring explicitly to the text
as the basis for the answers. (R: KID, CS, IKI)

3.RL.2 Recount stories, including fables, folktales, and
myths from diverse cultures; determine the central
message, lesson, or moral and explain how it is
conveyed through key details in the text. (R: KID)

3.RL.3 Describe characters in a story (e.g., their traits,
motivations, or feelings) and explain how their
actions contribute to the sequence of events.
(R: KID)

Craft and Structure

3.RL.4 Determine the meaning of words and phrases as
they are used in a text, distinguishing literal from
nonliteral language. (R: CS)

3.RL.5 Refer to parts of stories, dramas, and poems when
writing or speaking about a text, using terms such
as chapter, scene, and stanza; describe how each
successive part builds on earlier sections. (R: CS)

3.RL.6 Distinguish their own point of view from that of the
narrator or those of the characters. (R: CS)

Integration of Knowledge and Ildeas

3.RL.7 Explain how specific aspects of a text’s illustrations
contribute to what is conveyed by the words in a
story (e.g., create mood, emphasize aspects of a
character or setting).

3.RL.8 (Not applicable to literature)
3.RL.9 Compare and contrast the themes, settings, and plots
of stories written by the same author about the same

or similar characters (e.g., in books from a series).
(R: IKI)

A(:TeAspire

A(:TwAspire

S Gradea W Grades

Reading Standards for Literature

4.RL.1 Refer to details and examples in a text when
explaining what the text says explicitly and when
drawing inferences from the text. (R: KID, CS, IKI)

4.RL.2 Determine a theme of a story, drama, or poem from
details in the text; summarize the text. (R: KID)

4.RL.3 Describe in depth a character, setting, or event in a
story or drama, drawing on specific details in the text
(e.g., a character’s thoughts, words, or actions).
(R: KID)

4.RL.4 Determine the meaning of words and phrases as
they are used in a text, including those that allude to
significant characters found in mythology
(e.g., Herculean). (R: CS)

4.RL.5 Explain major differences between poems, drama,
and prose, and refer to the structural elements of
poems (e.g., verse, rhythm, meter) and drama
(e.g., casts of characters, settings, descriptions,
dialogue, stage directions) when writing or speaking
about a text.

4.RL.6 Compare and contrast the point of view from
which different stories are narrated, including the

difference between first- and third-person narrations.

(R: CS)

4.RL.7 Make connections between the text of a story or
drama and a visual or oral presentation of the text,
identifying where each version reflects specific
descriptions and directions in the text.

4.RL.8 (Not applicable to literature)

4.RL.9 Compare and contrast the treatment of similar
themes and topics (e.g., opposition of good and evil)
and patterns of events (e.g., the quest) in stories,

myths, and traditional literature from different
cultures. (R: IKI)
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5.RL.1 Quote accurately from a text when explaining what
the text says explicitly and when drawing inferences
from the text. (R: KID, CS, IKI)

5.RL.2 Determine a theme of a story, drama, or poem from
details in the text, including how characters in a story
or drama respond to challenges or how the speaker in
a poem reflects upon a topic; summarize the text.
(R: KID)

5.RL.3 Compare and contrast two or more characters,
settings, or events in a story or drama, drawing
on specific details in the text (e.g., how characters
interact). (R: KID)

5.RL.4 Determine the meaning of words and phrases as they
are used in a text, including figurative language such
as metaphors and similes. (R: CS)

5.RL.5 Explain how a series of chapters, scenes, or stanzas
fits together to provide the overall structure of a
particular story, drama, or poem. (R: CS)

5.RL.6 Describe how a narrator’s or speaker’s point of view
influences how events are described. (R: CS)

5.RL.7 Analyze how visual and multimedia elements
contribute to the meaning, tone, or beauty of a text
(e.g., graphic novel, multimedia presentation of
fiction, folktale, myth, poem).

5.RL.8 (Not applicable to literature)

5.RL.9 Compare and contrast stories in the same genre
(e.g., mysteries and adventure stories) on their
approaches to similar themes and topics. (R: IKI)




A(:TwAspire

A(:TeAspire

A(:TwAspire

T Grades W Graded W Grades

Reading Standards for Literature (continued)
Range of Reading and Level of Text Complexity

3.RL.10 By the end of the year, read and comprehend

literature, including stories, dramas, and poetry, at
the high end of the grades 2-3 text complexity band
independently and proficiently.

(R: KID, CS, IKI, PTC)

4.RL.10 By the end of the year, read and comprehend

literature, including stories, dramas, and poetry, in
the grades 4-5 text complexity band proficiently,
with scaffolding as needed at the high end of the
range. (R: KID, CS, IKI, PTC)

5.RL.10 By the end of the year, read and comprehend

Reading Standards for Informational Text

Key Ideas and Details

3.RIL.1

3.RL.2

3.RL.3

Ask and answer questions to demonstrate
understanding of a text, referring explicitly to the text
as the basis for the answers. (R: KID, CS, IKI)

Determine the main idea of a text; recount the key
details and explain how they support the main idea.
(R: KID)

Describe the relationship between a series of
historical events, scientific ideas or concepts, or steps
in technical procedures in a text, using language that
pertains to time, sequence, and cause/effect.

(R: KID)

Craft and Structure

3.R1.4

3.RL5

3.RI.6

Determine the meaning of general academic and
domain-specific words and phrases in a text relevant
to a grade 3 topic or subject area. (R: CS)

Use text features and search tools (e.g., key words,
sidebars, hyperlinks) to locate information relevant to
a given topic efficiently. (R: CS)

Distinguish their own point of view from that of the
author of a text. (R: CS)

Integration of Knowledge and Ideas

3.RL.7

3.RIL.8

Use information gained from illustrations (e.g., maps,
photographs) and the words in a text to demonstrate
understanding of the text (e.g., where, when, why,
and how key events occur).

Describe the logical connection between particular
sentences and paragraphs in a text (e.g., comparison,
cause/effect, first/second/third in a sequence).

(R: TKI)

4.RI.1

4.RI.2

4.RIL.3

4.R1.4

4.RL5

4.RI1.6

4.RL.7

4.RI8

Refer to details and examples in a text when
explaining what the text says explicitly and when
drawing inferences from the text. (R: KID, CS, IKI)

Determine the main idea of a text and explain how it
is supported by key details; summarize the text.
(R: KID)

Explain events, procedures, ideas, or concepts in a
historical, scientific, or technical text, including what
happened and why, based on specific information in
the text. (R: KID)

Determine the meaning of general academic and
domain-specific words or phrases in a text relevant to
a grade 4 topic or subject area. (R: CS)

Describe the overall structure (e.g., chronology,
comparison, cause/effect, problem/solution) of
events, ideas, concepts, or information in a text or
part of a text. (R: CS)

Compare and contrast a firsthand and secondhand
account of the same event or topic; describe the
differences in focus and the information provided.

Interpret information presented visually, orally, or
quantitatively (e.g., in charts, graphs, diagrams, time
lines, animations, or interactive elements on Web
pages) and explain how the information contributes
to an understanding of the text in which it appears.

Explain how an author uses reasons and evidence to
support particular points in a text. (R: IKI)

Confidential—ACT, Inc.

5.RI.1

5.RI1.2

5.RI1.3

5.RI1.4

5.RL5

5.RI1.6

5.RL.7

5.RLS8

literature, including stories, dramas, and poetry, at
the high end of the grades 4-5 text complexity band
independently and proficiently.

(R: KID, CS, IKI, PTC)

Quote accurately from a text when explaining what
the text says explicitly and when drawing inferences
from the text. (R: KID, CS, IKI)

Determine two or more main ideas of a text and
explain how they are supported by key details;
summarize the text. (R: KID)

Explain the relationships or interactions between
two or more individuals, events, ideas, or concepts
in a historical, scientific, or technical text based on
specific information in the text. (R: KID)

Determine the meaning of general academic and
domain-specific words and phrases in a text relevant
to a grade 5 topic or subject area. (R: CS)

Compare and contrast the overall structure

(e.g., chronology, comparison, cause/effect, problem/
solution) of events, ideas, concepts, or information in
two or more texts. (R: CS)

Analyze multiple accounts of the same event or topic,
noting important similarities and differences in the
point of view they represent.

Draw on information from multiple print or digital
sources, demonstrating the ability to locate an
answer to a question quickly or to solve a problem
efficiently. (R: IKI)

Explain how an author uses reasons and evidence to
support particular points in a text, identifying which
reasons and evidence support which point(s).

(R: IKI)




A(ijAspire' A(:TeAspire A(:TwAspire'

T Grades W Graded W Grades

Reading Standards for Informational Text (continued)

Integration of Knowledge and ldeas (continued)

5.RL9 Integrate information from several texts on the same
topic in order to write or speak about the subject

knowledgeably. (R: IKI)

4.RL9 Integrate information from two texts on the same
topic in order to write or speak about the subject
knowledgeably. (R: IKI)

3.RL9 Compare and contrast the most important points and
key details presented in two texts on the same topic.
(R: IKI)

Range of Reading and Level of Text Complexity

4.RI.10

3.RI.10 By the end of the year, read and comprehend By the end of year, read and comprehend 5.RL.10 By the end of the year, read and comprehend

informational texts, including history/social studies,
science, and technical texts, at the high end of the
grades 2-3 text complexity band independently and
proficiently. (R: KID, CS, IKI, PTC)

a. By the end of the year, read and comprehend
functional texts, including history/social studies,
science, and technical texts, at the high end of the

informational texts, including history/social studies,
science, and technical texts, in the grades 4-5 text
complexity band proficiently, with scaffolding as
needed at the high end of the range.

(R: KID, CS, IKI, PTC)

a. By the end of year, read and comprehend
functional texts, including history/social studies,

informational texts, including history/social studies,
science, and technical texts, at the high end of the
grades 4-5 text complexity band independently and
proficiently. (R: KID, CS, IKI, PTC)

a. By the end of the year, read and comprehend
functional texts, including history/social studies,
science, and technical texts, at the high end of the

grades 4-5 text complexity band independently

science, and technical texts, in the grades 4-5 text
and proficiently. (AZ.5.R1.10)

complexity band proficiently, with scaffolding as
needed at the high end of the range. (AZ.4.RI.10)

grades 2-3 text complexity band independently
and proficiently. (AZ.3.R1.10)

Reading Standards: Foundational Skills

Phonics and Word Recognition

The standards for Phonics and Word Recognition are not currently measured by ACT assessments.

Fluency

The standards for Fluency are not currently measured by ACT assessments.
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A(:TwAspire A(:TeAspire A(:TwAspire

T Grades W Graded W Grades

Writing Standards
Text Types and Purposes

3.W.1 Write opinion pieces on topics or texts, supporting a 4.W.1 Write opinion pieces on topics or texts, supporting a 5.W.1 Write opinion pieces on topics or texts, supporting a

point of view with reasons.

a. Introduce the topic or text they are writing about,
state an opinion, and create an organizational
structure that lists reasons.

b. Provide reasons that support the opinion.

c. Use linking words and phrases (e.g., because,
therefore, since, for example) to connect opinion
and reasons.

d. Provide a concluding statement or section.

3.W.2 Write informative/explanatory texts to examine a

topic and convey ideas and information clearly.

a. Introduce a topic and group related information
together; include illustrations when useful to
aiding comprehension.

b. Develop the topic with facts, definitions, and
details.

c. Use linking words and phrases (e.g., also, another,
and, more, but) to connect ideas within categories
of information.

d. Provide a concluding statement or section.

3.W.3 Write narratives to develop real or imagined

experiences or events using effective technique,

descriptive details, and clear event sequences.

(W: IA, DS, ORG, LUC)

a. Establish a situation and introduce a narrator and/
or characters; organize an event sequence that
unfolds naturally.

b. Use dialogue and descriptions of actions, thoughts,
and feelings to develop experiences and events or
show the response of characters to situations.

c. Use temporal words and phrases to signal event
order.

d. Provide a sense of closure.

point of view with reasons and information.

a. Introduce a topic or text clearly, state an opinion,
and create an organizational structure in which
related ideas are grouped to support the writer’s
purpose.

b. Provide reasons that are supported by facts and
details.

c. Link opinion and reasons using words and phrases
(e.g., for instance, in order to, in addition).

d. Provide a concluding statement or section related
to the opinion presented.

4.W.2 Write informative/explanatory texts to examine a

topic and convey ideas and information clearly.

(W: IA, DS, ORG, LUC)

a. Introduce a topic clearly and group related
information in paragraphs and sections; include
formatting (e.g., headings), illustrations, and
multimedia when useful to aiding comprehension.

b. Develop the topic with facts, definitions, concrete
details, quotations, or other information and
examples related to the topic.

c. Link ideas within categories of information using
words and phrases (e.g., another, for example,
also, because).

d. Use precise language and domain-specific
vocabulary to inform about or explain the topic.

e. Provide a concluding statement or section related
to the information or explanation presented.

4.W.3 Write narratives to develop real or imagined

experiences or events using effective technique,

descriptive details, and clear event sequences.

a. Orient the reader by establishing a situation and
introducing a narrator and/or characters; organize
an event sequence that unfolds naturally.

b. Use dialogue and description to develop
experiences and events or show the responses of
characters to situations.

c. Use a variety of transitional words and phrases to
manage the sequence of events.

d. Use concrete words and phrases and sensory
details to convey experiences and events precisely.
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point of view with reasons and information.

(W: IA, DS, ORG, LUC)

a. Introduce a topic or text clearly, state an opinion,
and create an organizational structure in which
ideas are logically grouped to support the writer’s
purpose.

b. Provide logically ordered reasons that are
supported by facts and details.

c. Link opinion and reasons using words, phrases,
and clauses (e.g., consequently, specifically).

d. Provide a concluding statement or section related
to the opinion presented.

5.W.2 Write informative/explanatory texts to examine a

topic and convey ideas and information clearly.

a. Introduce a topic clearly, provide a general
observation and focus, and group related
information logically; include formatting
(e.g., headings), illustrations, and multimedia
when useful to aiding comprehension.

b. Develop the topic with facts, definitions, concrete
details, quotations, or other information and
examples related to the topic.

c. Link ideas within and across categories of
information using words, phrases, and clauses
(e.g., in contrast, especially).

d. Use precise language and domain-specific
vocabulary to inform about or explain the topic.

e. Provide a concluding statement or section related
to the information or explanation presented.

5.W.3 Write narratives to develop real or imagined

experiences or events using effective technique,
descriptive details, and clear event sequences.

a. Orient the reader by establishing a situation and
introducing a narrator and/or characters; organize
an event sequence that unfolds naturally.

b. Use narrative techniques, such as dialogue,
description, and pacing, to develop experiences
and events or show the responses of characters to
situations.

c. Use a variety of transitional words, phrases, and
clauses to manage the sequence of events.

d. Use concrete words and phrases and sensory
details to convey experiences and events precisely.
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Text Types and Purposes (continued)

Production and Distribution of Writing

3.W.4 With guidance and support from adults, produce
writing in which the development and organization
are appropriate to task and purpose.

(W: IA, DS, ORG, LUC)

a. With guidance and support from adults, produce
functional writing (e.g., friendly and formal letters,
recipes experiments, notes/messages, labels,
graphs/tables, procedures, invitations, envelopes)
in which the development and organization are
appropriate to task and purpose. (AZ.3.W.4)

3.W.5 With guidance and support from peers and adults,
develop and strengthen writing as needed by
planning, revising, and editing.

(E: POW, KLA, CSE)

3.W.6 With guidance and support from adults, use
technology to produce and publish writing (using
keyboarding skills) as well as to interact and
collaborate with others.

Research to Build and Present Knowledge

3.W.7 Conduct short research projects that build
knowledge about a topic.

3.W.8 Recall information from experiences or gather
information from print and digital sources; take brief
notes on sources and sort evidence into provided
categories. (R: IKI)

3.W.9 (Begins in grade 4)

A(:TeAspire

Writing Standards (continued)

e. Provide a conclusion that follows from the
narrated experiences or events.

4.W .4 Produce clear and coherent writing in which the
development and organization are appropriate to
task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing
(e.g., friendly and formal letters, recipes,
experiments, notes/messages, labels, graphs/tables,
procedures, invitations, envelopes) in which the
development and organization are appropriate to
task and purpose. (AZ.4.W.4)

4.W.5 With guidance and support from peers and adults,
develop and strengthen writing as needed by
planning, revising, and editing.

(E: POW, KLA, CSE)

4.W.6 With some guidance and support from adults, use
technology, including the Internet, to produce and
publish writing as well as to interact and collaborate
with others; demonstrate sufficient command of
keyboarding skills to type a minimum of one page in
a single sitting.

4.W.7 Conduct short research projects that build
knowledge through investigation of different aspects
of a topic.

4.W.8 Recall relevant information from experiences or
gather relevant information from print and digital
sources; take notes and categorize information, and
provide a list of sources. (R: IKI)

4.W.9 Draw evidence from literary or informational texts to
support analysis, reflection, and research.
(R: KID, CS, IKI, PTC)

a. Apply grade 4 Reading standards to literature
(e.g., “Describe in depth a character, setting, or
event in a story or drama, drawing on specific
details in the text [e.g., a character’s thoughts,

»

words, or actions].”).
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e. Provide a conclusion that follows from the
narrated experiences or events.

5.W.4 Produce clear and coherent writing in which the
development and organization are appropriate to
task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing
(e.g., formal letters, recipes, experiments, notes/
messages, labels, timelines, graphs/tables,
procedures, invitations, envelopes) in which the
development and organization are appropriate to
task and purpose. (AZ.5.W.4)

5.W.5 With guidance and support from peers and adults,
develop and strengthen writing as needed by
planning, revising, editing, rewriting, or trying a new
approach. (E: POW, KLA, CSE)

5.W.6 With some guidance and support from adults, use
technology, including the Internet, to produce and
publish writing as well as to interact and collaborate
with others; demonstrate sufficient command of
keyboarding skills to type a minimum of two pages in
a single sitting.

5.W.7 Conduct short research projects that use several
sources to build knowledge through investigation of
different aspects of a topic.

5.W.8 Recall relevant information from experiences or
gather relevant information from print and digital
sources; summarize or paraphrase information in
notes and finished work, and provide a list of sources.
(R: KID, IKI)

5.W.9 Draw evidence from literary or informational texts to
support analysis, reflection, and research.

(R: KID, CS, IKI, PTC)

a. Apply grade 5 Reading standards to literature
(e.g., “Compare and contrast two or more
characters, settings, or events in a story or a
drama, drawing on specific details in the text
[e.g., how characters interact]”).
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Writing Standards (continued)

Research to Build and Present Knowledge (continued)

b. Apply grade 4 Reading standards to informational b. Apply grade 5 Reading standards to informational
texts (e.g., “Explain how an author uses reasons texts (e.g., “Explain how an author uses reasons
and evidence to support particular points in a and evidence to support particular points in a text,
text”). identifying which reasons and evidence support

which point[s]”).
Range of Writing

3.W.10 Write routinely over extended time frames (time for 4.W.10 Write routinely over extended time frames (time for 5.W.10 Write routinely over extended time frames (time for
research, reflection, and revision) and shorter time research, reflection, and revision) and shorter time research, reflection, and revision) and shorter time
frames (a single sitting or a day or two) for a range of frames (a single sitting or a day or two) for a range of frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences. discipline-specific tasks, purposes, and audiences. discipline-specific tasks, purposes, and audiences.
(W: 1A, DS, ORG, LUC) (W: IA, DS, ORG, LUC) (W: IA, DS, ORG, LUC)
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T Grades W Graded W Grades

Conventions of Standard English

3.L.1 Demonstrate command of the conventions of
standard English grammar and usage when writing
or speaking. (E: CSE) (W: IA, DS, ORG, LUC)

3.L.2

a.

o o0 o

h.

j-

Explain the function of nouns, pronouns, verbs,
adjectives, and adverbs in general and their
functions in particular sentences.

. Form and use regular and irregular plural nouns.
. Use abstract nouns (e.g., childhood).

. Form and use regular and irregular verbs.

. Form and use the simple (e.g., [ walked; I walk; I

will walk) verb tenses.

. Ensure subject-verb and pronoun-antecedent

agreement.

. Form and use comparative and superlative

adjectives and adverbs, and choose between them
depending on what is to be modified.

Use coordinating and subordinating conjunctions.

. Produce simple, compound, and complex

sentences.

Write multiple sentences in an order that supports
a main idea or story. (AZ.3.L.1)

Demonstrate command of the conventions of
standard English capitalization, punctuation, and
spelling when writing. (E: CSE) (W: LUC)

a.

b.

c.
d.
e.

Capitalize appropriate words in titles.

Use commas in addresses.

Use commas and quotation marks in dialogue.
Form and use possessives.

Use conventional spelling for high-frequency and
other studied words and for adding suffixes to base
words (e.g., sitting, smiled, cries, happiness).

. Use spelling patterns and generalizations

(e.g., word families, position-based spellings,
syllable patterns, ending rules, meaningful
word parts) in writing words.

. Consult reference materials, including beginning

dictionaries, as needed to check and correct

spellings.

4.L.1

4L.2

Language Standards

Demonstrate command of the conventions of
standard English grammar and usage when writing
or speaking.

(E: KLA, CSE) (W: IA, DS, ORG, LUC)

a. Use relative pronouns (who, whose, whom, which,
that) and relative adverbs (where, when, why).

b. Form and use the progressive (e.g., I was walking;
I am walking; I will be walking) verb tenses.

¢. Use modal auxiliaries (e.g., can, may, must) to
convey various conditions.

d. Order adjectives within sentences according to
conventional patterns (e.g., a small red bag rather
than a red small bag).

e. Form and use prepositional phrases.

f. Produce complete sentences, recognizing and
correcting inappropriate fragments and run-ons.

g. Correctly use frequently confused words (e.g., to,
too, two; there, their).

h. Write and organize one or more paragraphs about
a topic. (AZ.4.L.1)

Demonstrate command of the conventions of
standard English capitalization, punctuation, and
spelling when writing. (E: CSE) (W: LUC)

a. Use correct capitalization.

b. Use commas and quotation marks to mark direct
speech and quotations from a text.

c. Use a comma before a coordinating conjunction in
a compound sentence.

d. Spell grade-appropriate words correctly,
consulting references as needed.
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5.L.1 Demonstrate command of the conventions of
standard English grammar and usage when writing
or speaking.

(E: KLA, CSE) (W: IA, DS, ORG, LUC)

5.L.2

a.

Explain the function of conjunctions, prepositions,
and interjections in general and their function in
particular sentences.

. Form and use the perfect (e.g., I had walked; I

have walked; I will have walked) verb tenses.

. Use verb tense to convey various times, sequences,

states, and conditions.

. Recognize and correct inappropriate shifts in verb

tense.

. Use correlative conjunctions (e.g., either/or,

neither/nor).

. Construct one or more paragraphs that contain:

* a topic sentence,

e supporting details,

¢ relevant information, and
e concluding sentences.
(AZ.5.1..1)

Demonstrate command of the conventions of
standard English capitalization, punctuation, and
spelling when writing. (E: CSE) (W: LUC)

a.

b.

Use punctuation to separate items in a series.

Use a comma to separate an introductory element
from the rest of the sentence.

. Use a comma to set off the words yes and no

(e.g., Yes, thank you), to set off a tag question from
the rest of the sentence (e.g., It’s true, isn’t it?),
and to indicate direct address (e.g., Is that you,
Steve?).

. Use underlining, quotation marks, or italics to

indicate titles of works.

. Spell grade-appropriate words correctly,

consulting references as needed.




A(:TwAspire

Knowledge of Language

3.L.3

Use knowledge of language and its conventions when
writing, speaking, reading, or listening.

(W: LUC) (R: CS)

a. Choose words and phrases for effect.

b. Recognize and observe differences between
the conventions of spoken and written standard
English.

Vocabulary Acquisition and Use

3.L4

3.L5

Determine or clarify the meaning of unknown and
multiple-meaning word and phrases based on
grade 3 reading and content, choosing flexibly
from a range of strategies. (R: CS)

a. Use sentence-level context as a clue to the
meaning of a word or phrase.

b. Determine the meaning of the new word formed
when a known affix is added to a known word
(e.g., agreeable/disagreeable, comfortable/
uncomfortable, carelcareless, heat/preheat).

c. Use a known root word as a clue to the meaning
of an unknown word with the same root
(e.g., company, companion).

d. Use glossaries or beginning dictionaries, both print
and digital, to determine or clarify the precise
meaning of key words and phrases.

Demonstrate understanding of word relationships
and nuances in word meanings. (R: CS)

a. Distinguish the literal and nonliteral meanings of
words and phrases in context (e.g., take steps).

b. Identify real-life connections between words and
their use (e.g., describe people who are friendly or
helpful).

c. Distinguish shades of meaning among related
words that describe states of mind or degrees of
certainty (e.g., knew, believed, suspected, heard,
wondered).

A(:TeAspire
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S Gradea W Grades

Language Standards (continued)

4.L.3

4L4

4L.5

Use knowledge of language and its conventions when

writing, speaking, reading, or listening.

(E: KLA) (W: LUC) (R: CS)

a. Choose words and phrases to convey ideas
precisely.

b. Choose punctuation for effect.

c. Differentiate between contexts that call for formal
English (e.g., presenting ideas) and situations
where informal discourse is appropriate
(e.g., small-group discussion).

Determine or clarify the meaning of unknown and
multiple-meaning words and phrases based on
grade 4 reading and content, choosing flexibly
from a range of strategies. (E: KLA) (R: CS)

a. Use context (e.g., definitions, examples, or
restatements in text) as a clue to the meaning of a
word or phrase.

b. Use common, grade-appropriate Greek and Latin
affixes and roots as clues to the meaning of a word
(e.g., telegraph, photograph, autograph).

c. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to
find the pronunciation and determine or clarify
the precise meaning of key words and phrases.

Demonstrate understanding of figurative language,
word relationships, and nuances in word meanings.
(E: KLA) (R: CS)
a. Explain the meaning of simple similes and
metaphors (e.g., as pretty as a picture) in context.
b. Recognize and explain the meaning of common
idioms, adages, and proverbs.
c. Demonstrate understanding of words by relating
them to their opposites (antonyms) and to
words with similar but not identical meanings

(synonyms).
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5.L.3

5.L.4

5.L.5

Use knowledge of language and its conventions when

writing, speaking, reading, or listening.

(E: KLA) (W: LUC) (R: CS)

a. Expand, combine, and reduce sentences for
meaning, reader/listener interest, and style.

b. Compare and contrast the varieties of English
(e.g., dialects, registers) used in stories, dramas, or
poerns.

Determine or clarify the meaning of unknown and
multiple-meaning words and phrases based on
grade 5 reading and content, choosing flexibly
from a range of strategies. (E: KLA) (R: CS)

a. Use context (e.g., cause/effect relationships and
comparisons in text) as a clue to the meaning of a
word or phrase.

b. Use common, grade-appropriate Greek and Latin
affixes and roots as clues to the meaning of a word
(e.g., photograph, photosynthesis).

c. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to
find the pronunciation and determine or clarify
the precise meaning of key words and phrases.

Demonstrate understanding of figurative language,

word relationships, and nuances in word meanings.

(E: KLA) (R: CS)

a. Interpret figurative language, including similes
and metaphors, in context.

b. Recognize and explain the meaning of common
idioms, adages, and proverbs.

c. Use the relationship between particular words
(e.g., synonyms, antonyms, homographs) to better
understand each of the words.
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Language Standards (continued)

Vocabulary Acquisition and Use (continued)

3.L.6 Acquire and use accurately grade-appropriate 4.L.6 Acquire and use accurately grade-appropriate 5.L.6 Acquire and use accurately grade-appropriate
conversational, general academic, and domain- general academic and domain-specific words and general academic and domain-specific words
specific words and phrases, including those that phrases, including those that signal precise actions, and phrases, including those that signal contrast,
signal spatial and temporal relationships (e.g., After emotions, or states of being (e.g., quizzed, whined, addition, and other logical relationships
dinner that night we went looking for them). stammered) and that are basic to a particular topic (e.g., however, although, nevertheless, similarly,

(R: CS) (W: LUC) (e.g., wildlife, conservation, and endangered when moreover, in addition). (E: KLA) (R: CS) (W: LUC)

discussing animal preservation).
(E: KLA) (R: CS) (W: LUC)
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Key Ideas and Details

6.RL.1 Cite textual evidence to support analysis of what the
text says explicitly as well as inferences drawn from
the text. (R: KID, CS, IKI)

6.RL.2 Determine a theme or central idea of a text and how
it is conveyed through particular details; provide a
summary of the text distinct from personal opinions
or judgments. (R: KID)

6.RL.3 Describe how a particular story’s or drama’s plot
unfolds in a series of episodes as well as how the
characters respond or change as the plot moves
toward a resolution. (R: KID)

Craft and Structure

6.RL.4 Determine the meaning of words and phrases as
they are used in a text, including figurative and
connotative meanings; analyze the impact of a
specific word choice on meaning and tone. (R: CS)

6.RL.5 Analyze how a particular sentence, chapter, scene,
or stanza fits into the overall structure of a text and
contributes to the development of the theme, setting,
or plot. (R: CS)

6.RL.6 Explain how an author develops the point of view of
the narrator or speaker in a text. (R: CS)

Integration of Knowledge and Ideas

6.RL.7 Compare and contrast the experience of reading a
story, drama, or poem to listening to or viewing an
audio, video, or live version of the text, including
contrasting what they “see” and “hear” when reading
the text to what they perceive when they listen or
watch.

6.RL.8 (Not applicable to literature)

6.RL.9 Compare and contrast texts in different forms or
genres (e.g., stories and poems; historical novels
and fantasy stories) in terms of their approaches to
similar themes and topics. (R: IKI)

A(:TeAspire

Reading Standards for Literature

7.RL.1 Cite several pieces of textual evidence to support
analysis of what the text says explicitly as well as
inferences drawn from the text. (R: KID, CS, IKI)

7.RL.2 Determine a theme or central idea of a text and
analyze its development over the course of the text;
provide an objective summary of the text. (R: KID)

7.RL.3 Analyze how particular elements of a story or drama
interact (e.g., how setting shapes the characters or
plot). (R: KID)

7.RL.4 Determine the meaning of words and phrases as
they are used in a text, including figurative and
connotative meanings; analyze the impact of rhymes
and other repetitions of sounds (e.g., alliteration) on
a specific verse or stanza of a poem or section of a
story or drama. (R: CS)

7.RL.5 Analyze how a drama’s or poem’s form or structure
(e.g., soliloquy, sonnet) contributes to its meaning.

7.RL.6 Analyze how an author develops and contrasts the
points of view of different characters or narrators in a
text. (R: CS)

7.RL.7 Compare and contrast a written story, drama, or
poem to its audio, filmed, staged, or multimedia
version, analyzing the effects of techniques unique to
each medium (e.g., lighting, sound, color, or camera
focus and angles in a film).

7.RL.8 (Not applicable to literature)

7.RL.9 Compare and contrast a fictional portrayal of a
time, place, or character and a historical account of
the same period as a means of understanding how
authors of fiction use or alter history.
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8.RL.1 Cite the textual evidence that most strongly supports
an analysis of what the text says explicitly as well as
inferences drawn from the text. (R: KID, CS, IKI)

8.RL.2 Determine a theme or central idea of a text and
analyze its development over the course of the text,
including its relationship to the characters, setting,
and plot; provide an objective summary of the text.
(R: KID)

8.RL.3 Analyze how particular lines of dialogue or incidents

in a story or drama propel the action, reveal aspects
of a character, or provoke a decision. (R: KID)

8.RL.4 Determine the meaning of words and phrases as
they are used in a text, including figurative and
connotative meanings; analyze the impact of specific
word choices on meaning and tone, including
analogies or allusions to other texts. (R: CS)

8.RL.5 Compare and contrast the structure of two or more
texts and analyze how the differing structure of each
text contributes to its meaning and style. (R: CS)

8.RL.6 Analyze how differences in the points of view of the
characters and the audience or reader (e.g., created
through the use of dramatic irony) create such
effects as suspense or humor. (R: CS)

8.RL.7 Analyze the extent to which a filmed or live
production of a story or drama stays faithful to or
departs from the text or script, evaluating the choices
made by the director or actors.

8.RL.8 (Not applicable to literature)

8.RL.9 Analyze how a modern work of fiction draws on
themes, patterns of events, or character types from
myths, traditional stories, or religious works such as
the Bible, including describing how the material is
rendered new.
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Reading Standards for Literature (continued)
Range of Reading and Level of Text Complexity

6.RL.10 By the end of the year, read and comprehend 7.RL.10 By the end of the year, read and comprehend 8.RL.10 By the end of the year, read and comprehend
literature, including stories, dramas, and poems, in literature, including stories, dramas, and poems, in literature, including stories, dramas, and poems,
the grades 6-8 text complexity band proficiently, the grades 6-8 text complexity band proficiently, at the high end of grades 6-8 text complexity band
with scaffolding as needed at the high end of the with scaffolding as needed at the high end of the independently and proficiently.
range. (R: KID, CS, IKI, PTC) range. (R: KID, CS, IKI, PTC) (R: KID, CS, IKI, PTC)
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Grades 9-10

"ACT

Reading Standards for Literature

Key Ideas and Details

9-10.RL.1 Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text. (R: KID, CS, IKI)

9-10.RL.2 Determine a theme or central idea of a text and analyze in detail its
development over the course of the text, including how it emerges and is
shaped and refined by specific details; provide an objective summary of the text.
(R: KID)

9-10.RL.3 Analyze how complex characters (e.g., those with multiple or conflicting
motivations) develop over the course of a text, interact with other characters,
and advance the plot or develop the theme. (R: KID)

Craft and Structure

9-10.RL.4 Determine the meaning of words and phrases as they are used in the text,
including figurative and connotative meanings; analyze the cumulative impact
of specific word choices on meaning and tone (e.g., how the language evokes a
sense of time and place; how it sets a formal or informal tone). (R: CS)

9-10.RL.5 Analyze how an author’s choices concerning how to structure a text, order
events within it (e.g., parallel plots), and manipulate time (e.g., pacing,
flashbacks) create such effects as mystery, tension, or surprise. (R: CS)

9-10.RL.6 Analyze a particular point of view or cultural experience reflected in a work of
literature from outside the United States, drawing on a wide reading of world
literature.

Integration of Knowledge and Ideas

9-10.RL.7 Analyze the representation of a subject or a key scene in two different artistic
mediums, including what is emphasized or absent in each treatment
(e.g., Auden’s “Musée des Beaux Arts” and Breughel’s Landscape with the
Fall of Icarus).

9-10.RL.8 (Not applicable to literature)

9-10.RL.9 Analyze how an author draws on and transforms source material in a specific
work (e.g., how Shakespeare treats a theme or topic from Ovid or the Bible or
how a later author draws on a play by Shakespeare).

Range of Reading and Level of Text Complexity

9-10.RL.10 By the end of grade 9, read and comprehend literature, including stories,
dramas, and poems, in the grades 9-10 text complexity band proficiently, with
scaffolding as needed at the high end of the range. By the end of grade 10, read
and comprehend literature, including stories, dramas, and poems, at the high
end of the grades 9-10 text complexity band independently and proficiently.
(R: KID, CS, IKIL, PTC)

11-12.RL.1 Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text, including determining
where the text leaves matters uncertain. (R: KID, CS, IKI)

11-12.RL.2 Determine two or more themes or central ideas of a text and analyze their
development over the course of the text, including how they interact and build
on one another to produce a complex account; provide an objective summary of
the text. (R: KID)

11-12.RL.3 Analyze the impact of the author’s choices regarding how to develop and
relate elements of a story or drama (e.g., where a story is set, how the action is
ordered, how the characters are introduced and developed). (R: KID)

11-12.RL.4 Determine the meaning of words and phrases as they are used in the text,
including figurative and connotative meanings; analyze the impact of specific
word choices on meaning and tone, including words with multiple meanings or
language that is particularly fresh, engaging, or beautiful. (Include Shakespeare
as well as other authors.) (R: CS)

11-12.RL.5 Analyze how an author’s choices concerning how to structure specific parts of
a text (e.g., the choice of where to begin or end a story, the choice to provide a
comedic or tragic resolution) contribute to its overall structure and meaning as
well as its aesthetic impact. (R: CS)

11-12.RL.6 Analyze a case in which grasping point of view requires distinguishing what is
directly stated in a text from what is really meant (e.g., satire, sarcasm, irony, or
understatement). (R: CS)

11-12.RL.7 Analyze multiple interpretations of a story, drama, or poem (e.g., recorded or
live production of a play or recorded novel or poetry), evaluating how each
version interprets the source text. (Include at least one play by Shakespeare and
one play by an American dramatist.)

11-12.RL.8 (Not applicable to literature)
11-12.RL.9 Demonstrate knowledge of eighteenth-, nineteenth- and early-twentieth-

century foundational works of American literature, including how two or more
texts from the same period treat similar themes or topics.

11-12.RL.10 By the end of grade 11, read and comprehend literature, including stories,

dramas, and poems, in the grades 11-CCR text complexity band proficiently,
with scaffolding as needed at the high end of the range. By the end of

grade 12, read and comprehend literature, including stories, dramas,

and poems, at the high end of the grades 11-CCR text complexity band
independently and proficiently. (R: KID, CS, IKI, UCT)
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Reading Standards for Informational Text

Key Ideas and Details

6.RI.1

6.RI1.2

6.RL.3

Cite textual evidence to support analysis of what the
text says explicitly as well as inferences drawn from
the text. (R: KID, CS, IKI)

Determine a central idea of a text and how it is
conveyed through particular details; provide a
summary of the text distinct from personal opinions
or judgments. (R: KID)

Analyze in detail how a key individual, event, or idea
is introduced, illustrated, and elaborated in a text
(e.g., through examples or anecdotes). (R: KID)

Craft and Structure

6.R1.4

6.RI1.5

6.RI.6

Determine the meaning of words and phrases as they
are used in a text, including figurative, connotative,
and technical meanings. (R: CS)

Analyze how a particular sentence, paragraph,
chapter, or section fits into the overall structure of a
text and contributes to the development of the ideas.
(R: CS)

Determine an author’s point of view or purpose in a

text and explain how it is conveyed in the text.
(R: CS)

Integration of Knowledge and Ideas

6.RI1.7

6.RI.8

6.R1.9

Integrate information presented in different media
or formats (e.g., visually, quantitatively) as well as in
words to develop a coherent understanding of a topic
orissue. (R: IKI)

Trace and evaluate the argument and specific claims
in a text, distinguishing claims that are supported by
reasons and evidence from claims that are not.

(R: TKI)

Compare and contrast one author’s presentation of
events with that of another (e.g., a memoir written by
and a biography on the same person). (R: IKI)

7.RI.1

7.RI.2

7.RI.3

7.RI1.4

7.RL5

7.RI.6

7.RL7

7.RLS

7.RL9

Cite several pieces of textual evidence to support
analysis of what the text says explicitly as well as
inferences drawn from the text. (R: KID, CS, IKI)

Determine two or more central ideas in a text and
analyze their development over the course of the
text; provide an objective summary of the text.

(R: KID)

Analyze the interactions between individuals,
events, and ideas in a text (e.g., how ideas influence
individuals or events, or how individuals influence
ideas or events). (R: KID)

Determine the meaning of words and phrases as they
are used in a text, including ﬁgurative, connotative,
and technical meanings; analyze the impact of a
specific word choice on meaning and tone. (R: CS)

Analyze the structure an author uses to organize a
text, including how the major sections contribute to
the whole and to the development of the ideas.

(R: CS)

Determine an author’s point of view or purpose in a
text and analyze how the author distinguishes his or
her position from that of others. (R: CS)

Compare and contrast a text to an audio, video,

or multimedia version of the text, analyzing each
medium’s portrayal of the subject (e.g., how the
delivery of a speech affects the impact of the words).

Trace and evaluate the argument and specific claims
in a text, assessing whether the reasoning is sound
and the evidence is relevant and sufficient to support
the claims. (R: IKI)

Analyze how two or more authors writing about

the same topic shape their presentations of key
information by emphasizing different evidence or
advancing different interpretations of facts. (R: IKI)
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8.RI.1

8.RI.2

8.RL.3

8.R1.4

8.RL5

8.RI1.6

8.RL.7

8.RI.8

8.RI1.9

Cite the textual evidence that most strongly supports
an analysis of what the text says explicitly as well as
inferences drawn from the text. (R: KID, CS, IKI)

Determine a central idea of a text and analyze its
development over the course of the text, including its
relationship to supporting ideas; provide an objective
summary of the text. (R: KID)

Analyze how a text makes connections among and
distinctions between individuals, ideas, or events
(e.g., through comparisons, analogies, or categories).
(R: KID)

Determine the meaning of words and phrases as they
are used in a text, including figurative, connotative,
and technical meanings; analyze the impact of
specific word choices on meaning and tone, including
analogies or allusions to other texts. (R: CS)

Analyze in detail the structure of a specific paragraph
in a text, including the role of particular sentences in
developing and refining a key concept. (R: CS)

Determine an author’s point of view or purpose in a
text and analyze how the author acknowledges and
responds to conflicting evidence or viewpoints.

(R: CS)

Evaluate the advantages and disadvantages of using
different mediums (e.g., print or digital text, video,
multimedia) to present a particular topic or idea.

Delineate and evaluate the argument and specific
claims in a text, assessing whether the reasoning is
sound and the evidence is relevant and sufficient;
recognize when irrelevant evidence is introduced.

(R: IKI)

Analyze a case in which two or more texts provide
conflicting information on the same topic and
identify where the texts disagree on matters of fact or
interpretation. (R: IKI)
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Reading Standards for Informational Text (continued)

Range of Reading and Level of Text Complexity
6.RI1.10 By the end of the year, read and comprehend literary ~ 7.R1.10 By the end of the year, read and comprehend literary ~ 8.R1.10 By the end of the year, read and comprehend literary

nonfiction in the grades 6-8 text complexity band nonfiction in the grades 6-8 text complexity band nonfiction at the high end of the grades 6-8 text

proficiently, with scaffolding as needed at the high proficiently, with scaffolding as needed at the high complexity band independently and proficiently.

end of the range. (R: KID, CS, IKI, PTC) end of the range. (R: KID, CS, IKI, PTC) (R: KID, CS, IKI, PTC)

a. By the end of the year, read and comprehend a. By the end of the year, read and comprehend a. By the end of the year, read and comprehend
informational and functional text, including informational and functional text, including informational and functional text, including
history/social studies, science, and technical history/social studies, science, and technical history/social studies, science, and technical
texts, in the grades 6-8 text complexity band texts, in the grades 6-8 text complexity band texts, in the grades 6-8 text complexity band
proficiently, with scaffolding as needed at the high proficiently, with scaffolding as needed at the high independently and proficiently. (AZ.8.RI.10)
end of the range. (AZ.6.R1.10) end of the range. (AZ.7.R1.10)
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Grades 9-10

.A(:TaAspire

Key Ideas and Details

9-10.RI.1

9-10.RI1.2

9-10.RL.3

Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text. (R: KID, CS, IKI)

Determine a central idea of a text and analyze its development over the course
of the text, including how it emerges and is shaped and refined by specific
details; provide an objective summary of the text. (R: KID)

Analyze how the author unfolds an analysis or series of ideas or events,
including the order in which the points are made, how they are introduced and
developed, and the connections that are drawn between them. (R: KID)

Craft and Structure

9-10.R1.4

9-10.RL.5

9-10.RI.6

Determine the meaning of words and phrases as they are used in a text,
including figurative, connotative, and technical meanings; analyze the
cumulative impact of specific word choices on meaning and tone (e.g., how the
language of a court opinion differs from that of a newspaper). (R: CS)

Analyze in detail how an author’s ideas or claims are developed and refined by
particular sentences, paragraphs, or larger portions of a text (e.g., a section or
chapter). (R: CS)

Determine an author’s point of view or purpose in a text and analyze how an
author uses rhetoric to advance that point of view or purpose. (R: CS)

Integration of Knowledge and Ideas

9-10.R1.7

9-10.RIL.8

9-10.RL.9

Analyze various accounts of a subject told in different mediums (e.g., a
person’s life story in both print and multimedia), determining which details are
emphasized in each account.

Delineate and evaluate the argument and specific claims in a text, assessing
whether the reasoning is valid and the evidence is relevant and sufficient;
identify false statements and fallacious reasoning. (R: IKT)

Analyze seminal U.S. documents of historical and literary significance
(e.g., Washington’s Farewell Address, the Gettysburg Address, Roosevelt’s
Four Freedoms speech, King’s “Letter from Birmingham Jail”), including
how they address related themes and concepts.

"ACT

Reading Standards for Informational Text

11-12.RI.1

11-12.RI1.2

11-12.RIL.3

11-12.R1.4

11-12.RIL.5

11-12.RI1.6

11-12.RI1.7

11-12.RI.8

11-12.RI1.9

Confidential—ACT, Inc.

Cite strong and thorough textual evidence to support analysis of what the text
says explicitly as well as inferences drawn from the text, including determining
where the text leaves matters uncertain. (R: KID, CS, IKI)

Determine two or more central ideas of a text and analyze their development
over the course of the text, including how they interact and build on one
another to provide a complex analysis; provide an objective summary of the text.
(R: KID)

Analyze a complex set of ideas or sequence of events and explain how specific
individuals, ideas, or events interact and develop over the course of the text.
(R: KID)

Determine the meaning of words and phrases as they are used in a text,
including figurative, connotative, and technical meanings; analyze how an
author uses and refines the meaning of a key term or terms over the course of a
text (e.g., how Madison defines faction in Federalist No. 10). (R: CS)

Analyze and evaluate the effectiveness of the structure an author uses in his or
her exposition or argument, including whether the structure makes points clear,
convincing, and engaging. (R: CS)

Determine an author’s point of view or purpose in a text in which the rhetoric is
particularly effective, analyzing how style and content contribute to the power,
persuasiveness, or beauty of the text. (R: CS)

Integrate and evaluate multiple sources of information presented in different
media or formats (e.g., visually, quantitatively) as well as in words in order to
address a question or solve a problem. (R: IKI)

Delineate and evaluate the reasoning in seminal U.S. texts, including the
application of constitutional principles and use of legal reasoning (e.g., in U.S.
Supreme Court majority opinions and dissents) and the premises, purposes,
and arguments in works of public advocacy (e.g., The Federalist, presidential
addresses). (R: IKI)

Analyze seventeenth-, eighteenth-, and nineteenth-century foundational U.S.
documents of historical and literary significance (including The Declaration

of Independence, the Preamble to the Constitution, the Bill of Rights, and
Lincoln’s Second Inaugural Address) for their themes, purposes, and rhetorical
features.
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Grades 910 e  Grades =12

Reading Standards for Informational Text (continued)
Range of Reading and Level of Text Complexity

9-10.RI.10 By the end of grade 9, read and comprehend literary nonfiction in the 11-12.R1.10 By the end of grade 11, read and comprehend literary nonfiction in the

grades 9-10 text complexity band proficiently, with scaffolding as needed grades 11-CCR text complexity band proficiently, with scaffolding as needed

at the high end of the range. at the high end of the range.

a. By the end of grade 9, read and comprehend informational and functional a. By the end of grade 11, read and comprehend informational and functional
text, including history/social studies, science, and technical texts, in the text, including history/social studies, science, and technical texts, in the
grades 9-10 text complexity band proficiently, with scaffolding as needed at grades 11— CCR text complexity band proficiently, with scaffolding as needed
the high end of the range. (AZ.9-10.RI.10) at the high end of the range. (AZ.11-12.RI.10)

9-10.R1.10 By the end of grade 10, read and comprehend literary nonfiction at the high 11-12.R1.10 By the end of grade 12, read and comprehend literary nonfiction at the high
end of the grades 9-10 text complexity band independently and proficiently. end of the grades 11-CCR text complexity band independently and proficiently.

(R: KID, CS, IKI, PTC) (R: KID, CS, IKI, UCT)

a. By the end of grade 10, read and comprehend informational and functional a. By the end of grade 12, read and comprehend informational and functional
text, including history/social studies, science, and technical texts, at the high text, including history/social studies, science, and technical texts, at the
end of the grades 9-10 text complexity band independently and proficiently. high end of the grades 11-CCR text complexity band independently and
(AZ.9-10.RI.10) proficiently. (AZ.11-12.RI.10)
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Writing Standards
Text Types and Purposes
6.W.1 Write arguments to support claims with clear reasons

7.W.1 Write arguments to support claims with clear reasons 8.W.1 Write arguments to support claims with clear reasons

and relevant evidence.

a. Introduce claim(s) and organize the reasons and
evidence clearly.

b. Support claim(s) with clear reasons and
relevant evidence, using credible sources and
demonstrating an understanding of the topic or
text.

c. Use words, phrases, and clauses to clarify the
relationships among claim(s) and reasons.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section that
follows from the argument presented.

6.W.2 Write informative/explanatory texts to examine a

topic and convey ideas, concepts, and information

through the selection, organization, and analysis of

relevant content.

a. Introduce a topic; organize ideas, concepts, and
information, using strategies such as definition,
classification, comparison/contrast, and cause/
effect; include formatting (e.g., headings), graphics
(e.g., charts, tables), and multimedia when useful
to aiding comprehension.

b. Develop the topic with relevant facts, definitions,
concrete details, quotations, or other information
and examples.

c. Use appropriate transitions to clarify the
relationships among ideas and concepts.

d. Use precise language and domain-specific
vocabulary to inform about or explain the topic.

e. Establish and maintain a formal style.

f. Provide a concluding statement or section that
follows from the information or explanation
presented.

and relevant evidence.

a. Introduce claim(s), acknowledge alternate or
opposing claims, and organize the reasons and
evidence logically.

b. Support claim(s) with logical reasoning and
relevant evidence, using accurate, credible sources
and demonstrating an understanding of the topic
or text.

c. Use words, phrases, and clauses to create cohesion
and clarify the relationships among claim(s),
reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section
that follows from and supports the argument
presented.

7.W.2 Write informative/explanatory texts to examine a

topic and convey ideas, concepts, and information
through the selection, organization, and analysis of
relevant content. (W: IA, DS, ORG, LUC)

a. Introduce a topic clearly, previewing what is to
follow; organize ideas, concepts, and information,
using strategies such as definition, classification,
comparison/contrast, and cause/ effect; include
formatting (e.g., headings), graphics (e.g., charts,
tables), and multimedia when useful to aiding
comprehension.

b. Develop the topic with relevant facts, definitions,
concrete details, quotations, or other information
and examples.

c. Use appropriate transitions to create cohesion and
clarify the relationships among ideas and concepts.

d. Use precise language and domain-specific
vocabulary to inform about or explain the topic.

e. Establish and maintain a formal style.

f. Provide a concluding statement or section that
follows from and supports the information or
explanation presented.
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and relevant evidence. (W: IA, DS, ORG, LUC)

a. Introduce claim(s), acknowledge and distinguish
the claim(s) from alternate or opposing claims, and
organize the reasons and evidence logically.

b. Support claim(s) with logical reasoning and
relevant evidence, using accurate, credible sources
and demonstrating an understanding of the topic
or text.

c. Use words, phrases, and clauses to create cohesion
and clarify the relationships among claim(s),
counterclaims, reasons, and evidence.

d. Establish and maintain a formal style.

e. Provide a concluding statement or section
that follows from and supports the argument
presented.

8.W.2 Write informative/explanatory texts to examine a

topic and convey ideas, concepts, and information

through the selection, organization, and analysis of

relevant content.

a. Introduce a topic clearly, previewing what is to
follow; organize ideas, concepts, and information
into broader categories; include formatting
(e.g., headings), graphics (e.g., charts, tables), and
multimedia when useful to aiding comprehension.

b. Develop the topic with relevant, well-chosen facts,
definitions, concrete details, quotations, or other
information and examples.

c. Use appropriate and varied transitions to create
cohesion and clarify the relationships among ideas
and concepts.

d. Use precise language and domain-specific
vocabulary to inform about or explain the topic.

e. Establish and maintain a formal style.

f. Provide a concluding statement or section that
follows from and supports the information or
explanation presented.
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Text Types and Purposes (continued)

6.W.3 Write narratives to develop real or imagined
experiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

(W: 1A, DS, ORG, LUC)

a. Engage and orient the reader by establishing
a context and introducing a narrator and/or
characters; organize an event sequence that
unfolds naturally and logically.

b. Use narrative techniques, such as dialogue, pacing,
and description, to develop experiences, events,
and/or characters.

c. Use a variety of transition words, phrases, and
clauses to convey sequence and signal shifts from
one time frame or setting to another.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to convey
experiences and events.

e. Provide a conclusion that follows from the
narrated experiences or events.

Production and Distribution of Writing

6.W.4 Produce clear and coherent writing in which the
development, organization, and style are appropriate
to task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing
(e.g., formal letters, recipes, experiments, notes/
messages, labels, timelines, graphs/tables,
procedures, invitations, envelopes, maps, captions)
in which the development and organization are
appropriate to the task, purpose, and audience.
(AZ.6.W 4)

6.W.5 With some guidance and support from peers and
adults, develop and strengthen writing as needed by
planning, revising, editing, rewriting, or trying a new
approach. (E: POW, KLA, CSE)

6.W.6 Use technology, including the Internet, to produce
and publish writing as well as to interact and
collaborate with others; demonstrate sufficient
command of keyboarding skills to type a minimum of
three pages in a single sitting.

A(:TeAspire
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Writing Standards (continued)

7.W.3 Write narratives to develop real or imagined
experiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

a. Engage and orient the reader by establishing
a context and point of view and introducing a
narrator and/or characters; organize an event
sequence that unfolds naturally and logically.

b. Use narrative techniques, such as dialogue, pacing,
and description, to develop experiences, events,
and/or characters.

c. Use a variety of transition words, phrases, and
clauses to convey sequence and signal shifts from
one time frame or setting to another.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to
capture the action and convey experiences and
events.

e. Provide a conclusion that follows from and reflects
on the narrated experiences or events.

7.W.4 Produce clear and coherent writing in which the
development, organization, and style are appropriate
to task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing
(e.g., formal letters, experiments, notes/messages,
labels, timelines, graphs/tables, procedures,
invitations, envelopes, maps, captions, diagrams)
in which the development and organization are
appropriate to the task, purpose, and audience.
(AZ.TW 4)

7.W.5 With some guidance and support from peers and
adults, develop and strengthen writing as needed
by planning, revising, editing, rewriting, or trying a
new approach, focusing on how well purpose and
audience have been addressed.
(E: POW, KLA, CSE)

7.W.6 Use technology, including the Internet, to produce
and publish writing and link to and cite sources
as well as to interact and collaborate with others,
including linking to and citing sources.
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8.W.3 Write narratives to develop real or imagined
experiences or events using effective technique,
relevant descriptive details, and well-structured
event sequences.

a. Engage and orient the reader by establishing
a context and point of view and introducing a
narrator and/or characters; organize an event
sequence that unfolds naturally and logically.

b. Use narrative techniques, such as dialogue, pacing,
description, and reflection, to develop experiences,
events, and/or characters.

c. Use a variety of transition words, phrases, and
clauses to convey sequence, signal shifts from one
time frame or setting to another, and show the
relationships among experiences and events.

d. Use precise words and phrases, relevant
descriptive details, and sensory language to
capture the action and convey experiences and
events.

e. Provide a conclusion that follows from and reflects
on the narrated experiences or events.

8.W.4 Produce clear and coherent writing in which the
development, organization, and style are appropriate
to task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing
(e.g., formal letters, experiments, notes/messages,
labels, timelines, graphs/tables, procedures,
invitations, envelopes, maps, captions, diagrams)
in which the development and organization are
appropriate to the task, purpose, and audience.
(AZ.8.W .4)

8.W.5 With some guidance and support from peers and
adults, develop and strengthen writing as needed
by planning, revising, editing, rewriting, or trying a
new approach, focusing on how well purpose and
audience have been addressed.

(E: POW, KLA, CSE)

8.W.6 Use technology, including the Internet, to produce
and publish writing and present the relationships
between information and ideas efficiently as well as
to interact and collaborate with others.
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Research to Build and Present Knowledge

6.W.7 Conduct short research projects to answer a
question, drawing on several sources and refocusing
the inquiry when appropriate.

6.W.8 Gather relevant information from multiple print and
digital sources; assess the credibility of each source;
and quote or paraphrase the data and conclusions of
others while avoiding plagiarism and providing basic
bibliographic information for sources. (R: IKI)

6.W.9 Draw evidence from literary or informational texts to
support analysis, reflection, and research.

(R: KID, CS, IKIL, PTC)

a. Apply grade 6 Reading standards to literature
(e.g., “Compare and contrast texts in different
forms or genres [e.g., stories and poems; historical
novels and fantasy stories] in terms of their
approaches to similar themes and topics”).

b. Apply grade 6 Reading standards to literary
nonfiction (e.g., “Trace and evaluate the argument
and specific claims in a text, distinguishing claims
that are supported by reasons and evidence from
claims that are not”).

Range of Writing

6.W.10 Write routinely over extended time frames (time for
research, reflection, and revision) and shorter time
frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.
(W: IA, DS, ORG, LUC)

Writing Standards (continued)

7.W.7 Conduct short research projects to answer a
question, drawing on several sources and generating
additional related, focused questions for further
research and investigation.

7.W.8 Gather relevant information from multiple print
and digital sources, using search terms effectively;
assess the credibility and accuracy of each source;
and quote or paraphrase the data and conclusions
of others while avoiding plagiarism and following a
standard format for citation. (R: IKI)

7.W.9 Draw evidence from literary or informational texts to
support analysis, reflection, and research.

(R: KID, CS, IKL, PTC)

a. Apply grade 7 Reading standards to literature
(e.g., “Compare and contrast a fictional portrayal
of a time, place, or character and a historical
account of the same period as a means of
understanding how authors of fiction use or alter
history”).

b. Apply grade 7 Reading standards to literary
nonfiction (e.g., “Trace and evaluate the argument
and specific claims in a text, assessing whether the
reasoning is sound and the evidence is relevant
and sufficient to support the claims”).

7.W.10 Write routinely over extended time frames (time for
research, reflection, and revision) and shorter time
frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.
(W: IA, DS, ORG, LUC)
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8.W.7 Conduct short research projects to answer a question
(including a self-generated question), drawing on
several sources and generating additional related,
focused questions that allow for multiple avenues of
exploration.

8.W.8 Gather relevant information from multiple print
and digital sources, using search terms effectively;
assess the credibility and accuracy of each source;
and quote or paraphrase the data and conclusions
of others while avoiding plagiarism and following a
standard format for citation. (R: IKI)

8.W.9 Draw evidence from literary or informational texts to
support analysis, reflection, and research.
(R: KID, CS, IKI, PTC)

a. Apply grade 8 Reading standards to literature
(e.g., “Analyze how a modern work of fiction draws
on themes, patterns of events, or character types
from myths, traditional stories, or religious works
such as the Bible, including describing how the
material is rendered new”).

b. Apply grade 8 Reading standards to literary
nonfiction (e.g., “Delineate and evaluate the
argument and specific claims in a text, assessing
whether the reasoning is sound and the evidence is
relevant and sufficient; recognize when irrelevant
evidence is introduced”).

8.W.10 Write routinely over extended time frames (time for
research, reflection, and revision) and shorter time
frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.
(W: IA, DS, ORG, LUC)




Grades 9-10

Writing Standards
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Text Types and Purposes

9-10.W.1 Write arguments to support claims in an analysis of substantive topics or texts,
using valid reasoning and relevant and sufficient evidence.

a.

Introduce precise claim(s), distinguish the claim(s) from alternate
or opposing claims, and create an organization that establishes clear
relationships among claim(s), counterclaims, reasons, and evidence.

. Develop claim(s) and counterclaims fairly, supplying evidence for each while

pointing out the strengths and limitations of both in a manner that anticipates
the audience’s knowledge level and concerns.

. Use words, phrases, and clauses to link the major sections of the text, create

cohesion, and clarify the relationships between claim(s) and reasons, between
reasons and evidence, and between claim(s) and counterclaims.

. Establish and maintain a formal style and objective tone while attending to

the norms and conventions of the discipline in which they are writing.

. Provide a concluding statement or section that follows from and supports the

argument presented.

9-10.W.2  Write informative/explanatory texts to examine and convey complex ideas,
concepts, and information clearly and accurately through the effective selection,
organization, and analysis of content. (W: IA, DS, ORG, LUC)

a.

Introduce a topic; organize complex ideas, concepts, and information to make
important connections and distinctions; include formatting (e.g., headings),
graphics (e.g., figures, tables), and multimedia when useful to aiding
comprehension.

. Develop the topic with well-chosen, relevant, and sufficient facts, extended

definitions, concrete details, quotations, or other information and examples
appropriate to the audience’s knowledge of the topic.

. Use appropriate and varied transitions to link the major sections of the text,

create cohesion, and clarify the relationships among complex ideas and
concepts.

. Use precise language and domain-specific vocabulary to manage the

complexity of the topic.

. Establish and maintain a formal style and objective tone while attending to

the norms and conventions of the discipline in which they are writing.

. Provide a concluding statement or section that follows from and supports the

information or explanation presented (e.g., articulating implications or the
significance of the topic).
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11-12W.1 Write arguments to support claims in an analysis of substantive topics or texts,
using valid reasoning and relevant and sufficient evidence.
(W: IA, DS, ORG, LUC)

11-12.W.2
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a.

Introduce precise, knowledgeable claim(s), establish the significance of the
claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences claim(s), counterclaims,
reasons, and evidence.

. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most

relevant evidence for each while pointing out the strengths and limitations of
both in a manner that anticipates the audience’s knowledge level, concerns,
values, and possible biases.

. Use words, phrases, and clauses as well as varied syntax to link the major

sections of the text, create cohesion, and clarify the relationships between
claim(s) and reasons, between reasons and evidence, and between claim(s)
and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to

e.

the norms and conventions of the discipline in which they are writing.

Provide a concluding statement or section that follows from and supports the
argument presented.

Write informative/explanatory texts to examine and convey complex ideas,
concepts, and information clearly and accurately through the effective selection,
organization, and analysis of content.

a.

Introduce a topic; organize complex ideas, concepts, and information so

that each new element builds on that which precedes it to create a unified
whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and
multimedia when useful to aiding comprehension.

. Develop the topic thoroughly by selecting the most significant and relevant

facts, extended definitions, concrete details, quotations, or other information
and examples appropriate to the audience’s knowledge of the topic.

. Use appropriate and varied transitions and syntax to link the major sections of

the text, create cohesion, and clarify the relationships among complex ideas
and concepts.

. Use precise language, domain-specific vocabulary, and techniques such as

metaphor, simile, and analogy to manage the complexity of the topic.

. Establish and maintain a formal style and objective tone while attending to

the norms and conventions of the discipline in which they are writing.

. Provide a concluding statement or section that follows from and supports the

information or explanation presented (e.g., articulating implications or the
significance of the topic).




.A(:TaAspire
Grades 9-10

"ACT

Writing Standards (continued)

Text Types and Purposes (continued)

9-10.W.3 Write narratives to develop real or imagined experiences or events using
effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or
observation, establishing one or multiple point(s) of view, and introducing
a narrator and/or characters; create a smooth progression of experiences or
events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection,
and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one
another to create a coherent whole.

d. Use precise words and phrases, telling details, and sensory language to
convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced,
observed, or resolved over the course of the narrative.

Production and Distribution of Writing

9-10.W.4 Produce clear and coherent writing in which the development, organization,
and style are appropriate to task, purpose, and audience.

(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing (e.g., formal letters,
experiments, notes/messages, labels, timelines, graphs/tables, procedures,
invitations, envelopes, maps, captions, diagrams) in which the development
and organization are appropriate to the task, purpose, and audience.
(AZ.9-10.W 4)

9-10.W.5 Develop and strengthen writing as needed by planning, revising, editing,
rewriting, or trying a new approach, focusing on addressing what is most
significant for a specific purpose and audience. (E: POW, KLA, CSE)

9-10.W.6  Use technology, including the Internet, to produce, publish, and update
individual or shared writing products, taking advantage of technology’s capacity
to link to other information and to display information flexibly and dynamically.

Research to Build and Present Knowledge

9-10.W.7  Conduct short as well as more sustained research projects to answer a question
(including a self-generated question) or solve a problem; narrow or broaden
the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

9-10.W.8 Gather relevant information from multiple authoritative print and digital
sources, using advanced searches effectively; assess the usefulness of each
source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a
standard format for citation. (R: IKI)

11-12.W.3  Write narratives to develop real or imagined experiences or events using
effective technique, well-chosen details, and well-structured event sequences.

a. Engage and orient the reader by setting out a problem, situation, or
observation and its significance, establishing one or multiple point(s) of view,
and introducing a narrator and/or characters; create a smooth progression of
experiences or events.

b. Use narrative techniques, such as dialogue, pacing, description, reflection,
and multiple plot lines, to develop experiences, events, and/or characters.

c. Use a variety of techniques to sequence events so that they build on one
another to create a coherent whole and build toward a particular tone and
outcome (e.g., a sense of mystery, suspense, growth, or resolution).

d. Use precise words and phrases, telling details, and sensory language to
convey a vivid picture of the experiences, events, setting, and/or characters.

e. Provide a conclusion that follows from and reflects on what is experienced,
observed, or resolved over the course of the narrative.

11-12.W.4 Produce clear and coherent writing in which the development, organization,
and style are appropriate to task, purpose, and audience.
(W: IA, DS, ORG, LUC)

a. Produce clear and coherent functional writing (e.g., formal letters,
experiments, notes/messages, labels, timelines, graphs/tables, procedures,
invitations, envelopes, maps, captions, diagrams) in which the development
and organization are appropriate to the task, purpose, and audience.
(AZ.11-12.W 4)

11-12.W.5 Develop and strengthen writing as needed by planning, revising, editing,
rewriting, or trying a new approach, focusing on addressing what is most
significant for a specific purpose and audience.
(W: IA, DS, ORG, LUC) (E: POW, KLA, CSE)

11-12.W.6 Use technology, including the Internet, to produce, publish, and update
individual or shared writing products in response to ongoing feedback,
including new arguments or information.

11-12.W.7  Conduct short as well as more sustained research projects to answer a question
(including a self-generated question) or solve a problem; narrow or broaden
the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.

11-12.W.8  Gather relevant information from multiple authoritative print and digital
sources, using advanced searches effectively; assess the strengths and
limitations of each source in terms of the task, purpose, and audience; integrate
information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and over-reliance on any one source and following a standard format
for citation. (R: IKI)
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Grades 910 e  Grades =12

Writing Standards (continued)

Research to Build and Present Knowledge (continued)

9-10.W.9 Draw evidence from literary or informational texts to support analysis, 11-12W.9  Draw evidence from literary or informational texts to support analysis,

reflection, and research. (R: KID, CS, IKI, PTC)

a. Apply grades 9-10 Reading standards to literature (e.g., “Analyze how an
author draws on and transforms source material in a specific work [e.g., how
Shakespeare treats a theme or topic from Ovid or the Bible or how a later
author draws on a play by Shakespeare]”).

b. Apply grades 9-10 Reading standards to literary nonfiction (e.g., “Delineate
and evaluate the argument and specific claims in a text, assessing whether the
reasoning is valid and the evidence is relevant and sufficient; identify false
statements and fallacious reasoning”).

Range of Writing

reflection, and research. (R: KID, CS, IKI, UCT)

a. Apply grades 11-12 Reading standards to literature (e.g., “Demonstrate
knowledge of eighteenth-, nineteenth- and early-twentieth-century
foundational works of American literature, including how two or more texts
from the same period treat similar themes or topics”).

b. Apply grades 11-12 Reading standards to literary nonfiction (e.g., “Delineate
and evaluate the reasoning in seminal U.S. texts, including the application
of constitutional principles and use of legal reasoning [e.g., in U.S. Supreme
Court Case majority opinions and dissents] and the premises, purposes, and
arguments in works of public advocacy [e.g., The Federalist, presidential
addresses]”).

9-10.W.10 Write routinely over extended time frames (time for research, reflection, and 11-12.W.10 Write routinely over extended time frames (time for research, reflection, and

revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences. (W: IA, DS, ORG, LUC)
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revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences. (W: IA, DS, ORG, LUC)




A(:TwAspire

Conventions of Standard English

6.L.1

6.L.2

Demonstrate command of the conventions of
standard English grammar and usage when writing
or speaking. (E: KLA, CSE) (W: LUC)

a. Ensure that pronouns are in the proper case
(subjective, objective, possessive).

b. Use intensive pronouns (e.g., myself, ourselves).

c. Recognize and correct inappropriate shifts in
pronoun number and person.

d. Recognize and correct vague pronouns (i.e., ones
with unclear or ambiguous antecedents).

e. Recognize variations from standard English in
their own and others” writing and speaking, and
identify and use strategies to improve expression
in conventional language.

Demonstrate command of the conventions of

standard English capitalization, punctuation, and

spelling when writing. (E: CSE) (W: LUC)

a. Use punctuation (commas, parentheses, dashes) to
set off nonrestrictive/parenthetical elements.

b. Spell correctly.

Knowledge of Language

6.L.3

Use knowledge of language and its conventions when

writing, speaking, reading, or listening.

(E: KLA) (W: LUC) (R: CS)

a. Vary sentence patterns for meaning, reader/
listener interest, and style.

b. Maintain consistency in style and tone.

Vocabulary Acquisition and Use

6.L.4 Determine or clarify the meaning of unknown and

multiple-meaning words and phrases based on
grade 6 reading and content, choosing flexibly from
a range of strategies. (E: KLA) (R: CS)

a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s position or
function in a sentence) as a clue to the meaning of
a word or phrase.

A(:TeAspire

A(:TwAspire

7L.1

7L.2

7.L.3

7.L4

Language Standards

Demonstrate command of the conventions of

standard English grammar and usage when writing

or speaking. (E: KLA, CSE) (W: LUC)

a. Explain the function of phrases and clauses in
general and their function in specific sentences.

b. Choose among simple, compound, complex, and
compound-complex sentences to signal differing
relationships among ideas.

c. Place phrases and clauses within a sentence,
recognizing and correcting misplaced and dangling
modifiers.

Demonstrate command of the conventions of
standard English capitalization, punctuation, and
spelling when writing. (E: CSE) (W: LUC)

a. Use a comma to separate coordinate adjectives
(e.g., It was a fascinating, enjoyable movie but not
He wore an old[,] green shirt).

b. Spell correctly.

Use knowledge of language and its conventions when

writing, speaking, reading, or listening.

(E: KLA) (W: LUC) (R: CS)

a. Choose language that expresses ideas precisely and
concisely, recognizing and eliminating wordiness
and redundancy.

Determine or clarify the meaning of unknown and
multiple-meaning words and phrases based on
grade 7 reading and content, choosing flexibly from
arange of strategies. (E: KLA) (R: CS)

a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s position or
function in a sentence) as a clue to the meaning of
a word or phrase.
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8.L.1

8.L.2

8.L.3

8.L.4

Demonstrate command of the conventions of
standard English grammar and usage when writing
or speaking. (E: KLA, CSE) (W: LUC)

a. Explain the function of verbals (gerunds,
participles, infinitives) in general and their
function in particular sentences.

b. Form and use verbs in the active and passive
voice.

c. Form and use verbs in the indicative, imperative,
interrogative, conditional, and subjunctive mood.

d. Recognize and correct inappropriate shifts in verb
voice and mood.

Demonstrate command of the conventions of

standard English capitalization, punctuation, and

spelling when writing. (E: CSE) (W: LUC)

a. Use punctuation (comma, ellipsis, dash) to
indicate a pause or break.

b. Use an ellipsis to indicate an omission.
c. Spell correctly.

Use knowledge of language and its conventions when
writing, speaking, reading, or listening.
(E: KLA) (W: LUC) (R: CS)

a. Use verbs in the active and passive voice and in
the conditional and subjunctive mood to achieve
particular effects (e.g., emphasizing the actor or
the action; expressing uncertainty or describing a
state contrary to fact).

Determine or clarify the meaning of unknown and
multiple-meaning words or phrases based on grade 8
reading and content, choosing flexibly from a range
of strategies. (E: KLA) (R: CS)

a. Use context (e.g., the overall meaning of a
sentence or paragraph; a word’s position or
function in a sentence) as a clue to the meaning of
a word or phrase.
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Language Standards (continued)

A(:TwAspire

Vocabulary Acquisition and Use (continued)

b. Use common, grade-appropriate Greek or Latin
affixes and roots as clues to the meaning of a word
(e.g., audience, auditory, audible).

c. Consult reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to
find the pronunciation of a word or determine or
clarify its precise meaning or its part of speech.

d. Verify the preliminary determination of the
meaning of a word or phrase (e.g., by checking the
inferred meaning in context or in a dictionary).

b. Use common, grade-appropriate Greek or Latin
affixes and roots as clues to the meaning of a word
(e.g., belligerent, bellicose, rebel).

c. Consult general and specialized reference
materials (e.g., dictionaries, glossaries,
thesauruses), both print and digital, to find the
pronunciation of a word or determine or clarify its
precise meaning or its part of speech.

d. Verify the preliminary determination of the
meaning of a word or phrase (e.g., by checking the
inferred meaning in context or in a dictionary).

b. Use common, grade-appropriate Greek or Latin
affixes and roots as clues to the meaning of a word
(e.g., precede, recede, secede).

c. Consult general and specialized reference
materials (e.g., dictionaries, glossaries,
thesauruses), both print and digital, to find the
pronunciation of a word or determine or clarify its
precise meaning or its part of speech.

d. Verify the preliminary determination of the
meaning of a word or phrase (e.g., by checking the
inferred meaning in context or in a dictionary).

6.L.5 Demonstrate understanding of figurative language, 7.L.5 Demonstrate understanding of figurative language, 8.L.5 Demonstrate understanding of figurative language,
word relationships, and nuances in word meanings. word relationships, and nuances in word meanings. word relationships, and nuances in word meanings.
(E: KLA) (R: CS) (E: KLA) (R: CS) (E: KLA) (R: CS)
a. Interpret figures of speech (e.g., personification) a. Interpret figures of speech (e.g., literary, biblical, a. Interpret figures of speech (e.g. verbal irony, puns)
in context. and mythological allusions) in context. in context.
b. Use the relationship between particular words b. Use the relationship between particular words b. Use the relationship between particular words to
(e.g., cause/effect, part/whole, item/category) to (e.g., synonym/antonym, analogy) to better better understand each of the words.
better understand each of the words. understand each of the words. c. Distinguish among the connotations (associations)
c. Distinguish among the connotations (associations) c. Distinguish among the connotations (associations) of words with similar denotations (definitions)
of words with similar denotations (definitions) of words with similar denotations (definitions) (e.g., bullheaded, willful, firm, persistent, resolute).
(e.g., stingy, scrimping, economical, unwasteful, (e.g., refined, respectful, polite, diplomatic,
thrifty). condescending).
6.L.6 Acquire and use accurately grade-appropriate 7.L.6 Acquire and use accurately grade-appropriate 8.L.6 Acquire and use accurately grade-appropriate

general academic and domain-specific words
and phrases; gather vocabulary knowledge
when considering a word or phrase important to
comprehension Or expression.

(E: KLA) (R: CS) (W: LUC)

general academic and domain-specific words
and phrases; gather vocabulary knowledge
when considering a word or phrase important to
comprehension or expression.

(E: KLA) (R: CS) (W: LUC)
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general academic and domain-specific words
and phrases; gather vocabulary knowledge
when considering a word or phrase important to
comprehension OT expression.

(E: KLA) (R: CS) (W: LUC)




Grades 9-10
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Conventions of Standard English

9-10.L.1

9-10.L.2

Demonstrate command of the conventions of standard English grammar and

usage when writing or speaking. (E: KLA, CSE) (W: LUC)

a. Use parallel structure.

b. Use various types of phrases (noun, verb, adjectival, adverbial, participial,
prepositional, absolute) and clauses (independent, dependent; noun, relative,
adverbial) to convey specific meanings and add variety and interest to writing
or presentations.

Demonstrate command of the conventions of standard English capitalization,

punctuation, and spelling when writing. (E: CSE) (W: LUC)

a. Use a semicolon (and perhaps a conjunctive adverb) to link two or more
closely related independent clauses.

b. Use a colon to introduce a list or quotation.

c. Spell correctly.

Knowledge of Language

9-10.L.3

Apply knowledge of language to understand how language functions in different
contexts, to make effective choices for meaning or style, and to comprehend
more fully when reading or listening. (E: KLA) (W: LUC) (R: CS)

a. Write and edit work so that it conforms to the guidelines in a style manual
(e.g., MLA Handbook, Turabian’s Manual for Writers) appropriate for the
discipline and writing type.

Vocabulary Acquisition and Use

9-10.L.4

Determine or clarify the meaning of unknown and multiple-meaning words
and phrases based on grades 9-10 reading and content, choosing flexibly from a
range of strategies. (E: KLA) (R: CS)

a. Use context (e.g., the overall meaning of a sentence, paragraph, or text; a
word’s position or function in a sentence) as a clue to the meaning of a word
or phrase.

b. Identify and correctly use patterns of word changes that indicate different
meanings or parts of speech (e.g., analyze, analysis, analytical; advocate,
advocacy).

c. Consult general and specialized reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to find the pronunciation of
a word or determine or clarify its precise meaning, its part of speech, or its
etymology.

d. Verify the preliminary determination of the meaning of a word or phrase
(e.g., by checking the inferred meaning in context or in a dictionary).

"ACT

Language Standards

11-12.L.1

11-12.L.2

11-12.1..3

11-12.1.4
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Demonstrate command of the conventions of standard English grammar and

usage when writing or speaking. (E: KLA, CSE) (W: LUC)

a. Apply the understanding that usage is a matter of convention, can change
over time, and is sometimes contested.

b. Resolve issues of complex or contested usage, consulting references
(e.g., Merriam-Webster’s Dictionary of English Usage, Garner’s Modern
American Usage) as needed.

Demonstrate command of the conventions of standard English capitalization,
punctuation, and spelling when writing. (E: CSE) (W: LUC)

a. Observe hyphenation conventions.
b. Spell correctly.

Apply knowledge of language to understand how language functions in different
contexts, to make effective choices for meaning or style, and to comprehend
more fully when reading or listening. (E: KLA) (W: LUC) (R: CS)

a. Vary syntax for effect, consulting references (e.g., Tufte’s Artful Sentences)
for guidance as needed; apply an understanding of syntax to the study of
complex texts when reading.

Determine or clarify the meaning of unknown and multiple-meaning words and
phrases based on grades 11-12 reading and content, choosing flexibly from a
range of strategies. (E: KLA) (R: CS)

a. Use context (e.g., the overall meaning of a sentence, paragraph, or text; a
word’s position or function in a sentence) as a clue to the meaning of a word
or phrase.

b. Identify and correctly use patterns of word changes that indicate different
meanings or parts of speech (e.g., conceive, conception, conceivable).

c. Consult general and specialized reference materials (e.g., dictionaries,
glossaries, thesauruses), both print and digital, to find the pronunciation
of a word or determine or clarify its precise meaning, its part of speech, its
etymology, or its standard usage.

d. Verify the preliminary determination of the meaning of a word or phrase
(e.g., by checking the inferred meaning in context or in a dictionary).




Grades 9-10
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Language Standards (continued)

Vocabulary Acquisition and Use (continued)

9-10.L.5

9-10.L.6

Demonstrate understanding of figurative language, word relationships, and
nuances in word meanings. (E: KLA) (R: CS)

a. Interpret figures of speech (e.g., euphemism, oxymoron) in context and
analyze their role in the text.

b. Analyze nuances in the meaning of words with similar denotations.

Acquire and use accurately general academic and domain-specific words and
phrases, sufficient for reading, writing, speaking, and listening at the college
and career readiness level; demonstrate independence in gathering vocabulary
knowledge when considering a word or phrase important to comprehension or
expression. (E: KLA) (R: CS) (W: LUC)

11-12.L.5

11-12.L.6
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Demonstrate understanding of figurative language, word relationships, and
nuances in word meanings. (E: KLA) (R: CS)

a. Interpret figures of speech (e.g., hyperbole, paradox) in context and analyze
their role in the text.

b. Analyze nuances in the meaning of words with similar denotations.

Acquire and use accurately general academic and domain-specific words and
phrases, sufficient for reading, writing, speaking, and listening at the college
and career readiness level; demonstrate independence in gathering vocabulary
knowledge when considering a word or phrase important to comprehension or
expression. (E: KLA) (R: CS) (W: LUC)




Language Progressive Skills Table: Crosswalk with ACT’s ELA Tests by Grade

>

Standard 4 | 5|6 | 7| 8]|9-l10]ll-I12
L.3.1f. Ensure subject-verb and pronoun-antecedent agreement. AA [ AA | AA | AA | AA | AA | AA |ACT
L.3.3a. Choose words and phrases for effect. AA | AA | AA | AA | AA | AA | AA |ACT
L.4.1f. Produce complete sentences, recognizing and correcting inappropriate fragments and run-ons. AA | AA | AA | AA | AA | AA | ACT
L.4.1g. Correctly use frequently confused words (e.g., to/too/two; there/their). AA | AA | AA | AA | AA | AA | ACT
L.4.3a. Choose words and phrases to convey ideas precisely. [subsumed L.7.3a.] AA | AA | AA
L.4.3b. Choose punctuation for effect.
L.5.1d. Recognize and correct inappropriate shifts in verb tense. AA | AA | AA [ AA| AA [ACT
L.5.2a. Use punctuation to separate items in a series. [subsumed by L.9-10.1a.] AA | AA | AA | AA
L.6.1c. Recognize and correct inappropriate shifts in pronoun number and person. AA | AA | AA| AA | ACT
L.6.1d. Recognize and correct vague pronouns (i.e., ones with unclear or ambiguous antecedents). AA | AA | AA | AA | ACT
L.6.1e. E)e;g%r;;zvi Vea;;telssril(s) Ifri(;rré s;ir;iifgnl‘f]n]%l:%}; ;Ié é%lelr own and others’ writing and speaking, and identify and use strategies AA | AA | AA | AA [ AA | AA | AA | AcCT
L.6.2a. Use punctuation (commas, parentheses, dashes) to set off nonrestrictive/parenthetical elements. AA | AA | AA| AA | ACT
L.6.3a. Vary sentence patterns for meaning, reader/listener interest, and style. [subsumed by L.11-12.3a.] AA | AA | AA | AA | AA | AA | AA
L.6.3b. Maintain consistency in style and tone. AA | AA | AA [ AA |ACT
L.7.1c. Place phrases and clauses within a sentence, recognizing and correcting misplaced and dangling modifiers. AA | AA | AA [ACT
L.7.3a. Choose language that expresses ideas precisely and concisely, recognizing and eliminating wordiness and redundancy. AA | AA | AA [ ACT
L.8.1d. Recognize and correct inappropriate shifts in verb voice and mood. AA | AA [ACT
L.9-10.1a. Use parallel structure. AA | ACT
L.11-12.3a. Vary syntax for effect, consulting references . . . for guidance as needed; apply an understanding of syntax to the ACT

study of complex texts when reading,

ACT = Covered by the ACT ELA Assessments
AA = ACT Aspire
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Grades 6-8 Grades 9-10 S Gradest1-12

Reading Standards for Literacy in History/Social Studies 6-12

Key Ideas and Details

6-8.RH.1 Cite specific textual evidence to support analysis

of primary and secondary sources.
(R: KID, CS, IKI)

6-8.RH.2 Determine the central ideas or information
of a primary or secondary source; provide an
accurate summary of the source distinct from
prior knowledge or opinions. (R: KID)

6-8.RH.3 Identify key steps in a text’s description of a
process related to history/social studies
(e.g., how a bill becomes law, how interest
rates are raised or lowered). (R: KID)

Craft and Structure

6-8.RH.4 Determine the meaning of words and phrases
as they are used in a text, including vocabulary
specific to domains related to history/social
studies. (R: CS)

6-8.RH.5 Describe how a text presents information
(e.g., sequentially, comparatively, causally).
(R: CS)

6-8.RH.6 Identify aspects of a text that reveal an author’s
point of view or purpose (e.g., loaded language,
inclusion or avoidance of particular facts).
(R: CS)

Integration of Knowledge and Ideas

6-8.RH.7 Integrate visual information (e.g., in charts,
graphs, photographs, videos, or maps) with

other information in print and digital texts.

6-8.RH.8 Distinguish among fact, opinion, and reasoned
judgment in a text. (R: IKT)

6-8.RH.9 Analyze the relationship between a primary and
secondary source on the same topic.

9-10.RH.1 Cite specific textual evidence to support analysis

of primary and secondary sources, attending
to such features as the date and origin of the
information. (R: KID, CS, IKI)

9-10.RH.2 Determine the central ideas or information
of a primary or secondary source; provide an
accurate summary of how key events or ideas
develop over the course of the text. (R: KID)

9-10.RH.3 Analyze in detail a series of events described in
a text; determine whether earlier events caused
later ones or simply preceded them. (R: KID)

9-10.RH.4 Determine the meaning of words and phrases
as they are used in a text, including vocabulary
describing political, social, or economic aspects
of history/social studies.
(R: CS)

9-10.RH.5 Analyze how a text uses structure to emphasize

key points or advance an explanation or analysis.

(R: CS)

9-10.RH.6 Compare the point of view of two or more
authors for how they treat the same or similar
topics, including which details they include and
emphasize in their respective accounts. (R: CS)

9-10.RH.7 Integrate quantitative or technical analysis
(e.g., charts, research data) with qualitative
analysis in print or digital text.

9-10.RH.8 Assess the extent to which the reasoning and
evidence in a text support the author’s claims.
(R: IKI)

9-10.RH.9 Compare and contrast treatments of the same

topic in several primary and secondary sources.
(R: IKI)

Confidential—ACT, Inc.

11-12.RH.1 Cite specific textual evidence to support analysis
of primary and secondary sources, connecting
insights gained from specific details to an
understanding of the text as a whole.
(R: KID, CS, IKI)

11-12.RH.2 Determine the central ideas or information
of a primary or secondary source; provide
an accurate summary that makes clear the
relationships among the key details and ideas.
(R: KID)

11-12.RH.3 Evaluate various explanations for actions or
events and determine which explanation best
accords with textual evidence, acknowledging
where the text leaves matters uncertain.

11-12.RH.4 Determine the meaning of words and phrases
as they are used in a text, including analyzing
how an author uses and refines the meaning of
a key term over the course of a text (e.g., how
Madison defines faction in Federalist No. 10).
(R: CS)

11-12.RH.5 Analyze in detail how a complex primary source
is structured, including how key sentences,
paragraphs, and larger portions of the text
contribute to the whole. (R: CS)

11-12.RH.6 Evaluate authors’ differing points of view on the
same historical event or issue by assessing the
authors’ claims, reasoning, and evidence.
(R: CS)

11-12.RH.7 Integrate and evaluate multiple sources of
information presented in diverse formats and
media (e.g., visually, quantitatively, as well as in
words) in order to address a question or solve a
problem. (R: IKI)

11-12.RH.8 Evaluate an author’s premises, claims, and
evidence by corroborating or challenging them
with other information. (R: IKI)

11-12.RH.9 Integrate information from diverse sources,
both primary and secondary, into a coherent
understanding of an idea or event, noting
discrepancies among sources. (R: IKI)
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Reading Standards for Literacy in History/Social Studies 6-12 (continued)
Range of Reading and Level of Text Complexity

6-8.RH.10 By the end of grade 8, read and comprehend 9-10.RH.10 By the end of grade 10, read and comprehend 11-12.RH.10 By the end of grade 12, read and comprehend
history/social studies texts in the grades 6-8 text history/social studies texts in the grades 9-10 history/social studies texts in the grades 11—
complexity band independently and proficiently. text complexity band independently and CCR text complexity band independently and
(R: KID, CS, IKI, PTC) proficiently. (R: KID, CS, IKI, PTC) proficiently. (R: KID, CS, IKI, UCT)

Reading Standards for Literacy in Science and Technical Subjects 6-12
Key Ideas and Details
6-8.RST.1 Cite specific textual evidence to support analysis 9-10.RST.1 Cite specific textual evidence to support analysis ~ 11-12.RST.1 Cite specific textual evidence to support analysis

of science and technical texts. of science and technical texts, attending to the of science and technical texts, attending to
(R: KID, CS, IKI) precise details of explanations or descriptions. important distinctions the author makes and to
(R: KID, CS, IKI) any gaps or inconsistencies in the account.
(R: KID, CS, IKI)
6-8.RST.2 Determine the central ideas or conclusions of 9-10.RST.2 Determine the central ideas or conclusions of 11-12.RST.2 Determine the central ideas or conclusions of a
a text; provide an accurate summary of the text a text; trace the text’s explanation or depiction text; summarize complex concepts, processes, or
distinct from prior knowledge or opinions. of a complex process, phenomenon, or concept; information presented in a text by paraphrasing
(R: KID) provide an accurate summary of the text. them in simpler but still accurate terms.
(R: KID) (R: KID)
6-8.RST.3 Follow precisely a multistep procedure when 9-10.RST.3 Follow precisely a complex multistep procedure ~ 11-12.RST.3 Follow precisely a complex multistep
carrying out experiments, taking measurements, when carrying out experiments, taking procedure when carrying out experiments,
or performing technical tasks. measurements, or performing technical tasks, taking measurements, or performing technical
attending to special cases or exceptions defined tasks; analyze the specific results based on
in the text. explanations in the text.

Craft and Structure

6-8.RST.4 Determine the meaning of symbols, key terms, 9-10.RST.4 Determine the meaning of symbols, key terms, 11-12.RST.4 Determine the meaning of symbols, key terms,
and other domain-specific words and phrases as and other domain-specific words and phrases as and other domain-specific words and phrases as
they are used in a specific scientific or technical they are used in a specific scientific or technical they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics. context relevant to grades 9-10 texts and topics. context relevant to grades 11-12 texts and
(R: CS) (R: CS) topics. (R: CS)

6-8.RST.5 Analyze the structure an author uses to organize 9-10.RST.5 Analyze the structure of the relationships among ~ 11-12.RST.5 Analyze how the text structures information
a text, including how the major sections concepts in a text, including relationships or ideas into categories or hierarchies,
contribute to the whole and to an understanding among key terms (e.g., force, friction, reaction demonstrating understanding of the information
of the topic. (R: CS) force, energy). (R: CS) or ideas. (R: CS)

6-8.RST.6 Analyze the author’s purpose in providing 9-10.RST.6 Analyze the author’s purpose in providing 11-12.RST.6 Analyze the author’s purpose in providing
an explanation, describing a procedure, or an explanation, describing a procedure, or an explanation, describing a procedure, or
discussing an experiment in a text. (R: CS) discussing an experiment in a text, defining the discussing an experiment in a text, identifying

question the author seeks to address. (R: CS) important issues that remain unresolved.
(R: CS)
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Grades 6-8 Grades 9-10 S Gradest1-12

Reading Standards for Literacy in Science and Technical Subjects é6—12 (continued)

Integration of Knowledge and Ideas

6-8.RST.7 Integrate quantitative or technical information
expressed in words in a text with a version of
that information expressed visually (e.g., in a
flowchart, diagram, model, graph, or table).

6-8.RST.8 Distinguish among facts, reasoned judgment
based on research findings, and speculation in a
text. (R: IKI)

6-8.RST.9 Compare and contrast the information gained
from experiments, simulations, video, or
multimedia sources with that gained from
reading a text on the same topic. (R: IKI)

9-10.RST.7 Translate quantitative or technical information
expressed in words in a text into visual form
(e.g., a table or chart) and translate information
expressed visually or mathematically (e.g., in an
equation) into words.

9-10.RST.8 Assess the extent to which the reasoning and
evidence in a text support the author’s claim

or a recommendation for solving a scientific or
technical problem. (R: IKI)

9-10.RST.9 Compare and contrast findings presented in a
text to those from other sources (including their
own experiments), noting when the findings
support or contradict previous explanations or
accounts. (R: IKI)

Range of Reading and Level of Text Complexity

11-12.RST.7 Integrate and evaluate multiple sources of

11-12.RST.8

11-12.RST.9

information presented in diverse formats and
media (e.g., quantitative data, video, multimedia)
in order to address a question or solve a
problem.

Evaluate the hypotheses, data, analysis,

and conclusions in a science or technical

text, verifying the data when possible and
corroborating or challenging conclusions with
other sources of information.

Synthesize information from a range of sources
(e.g., texts, experiments, simulations) into

a coherent understanding of a process,
phenomenon, or concept, resolving conﬂicting
information when possible. (R: IKI)

6-8.RST.10 By the end of grade 8, read and comprehend
science/technical texts in the grades 6-8 text
complexity band independently and proficiently.
(R: KID, CS, IKI, PTC)

9-10.RST.10 By the end of grade 10, read and comprehend

science/technical texts in the grades 9-10 text
complexity band independently and proficiently.
(R: KID, CS, IKI, PTC)

11-12.RST.10

By the end of grade 12, read and comprehend
science/technical texts in the grades 11-CCR
text complexity band independently and
proficiently. (R: KID, CS, IKI, UCT)

Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 6-12

Text Types and Purposes

The standards for Text Types and Purposes are not currently measured by ACT assessments.

Production and Distribution of Writing

The standards for Production and Distribution of Writing are not currently measured by ACT assessments.

Research to Build and Present Knowledge

The standards for Research to Build and Present Knowledge are not currently measured by ACT assessments.

Range of Writing

The standards for Range of Writing are not currently measured by ACT assessments.
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Arizona’s College and Career Ready Standards—Mathematics
alignment with ACT’s Mathematics Tests

This section has highlighting to show alignment with the domains of ACT Aspire and the ACT. Most topics are highlighted, meaning
that those topics are in the domain and could be assessed when a student takes the test. This domain-centered way of thinking about
alignment is better than looking at what is represented on a single test, which is only a sample from the domain. Each test includes a
variety of topics, with broad representation in order to capture reliable information that drives valid inference. But each test will have
a somewhat different mix of topics. Those who teach and plan curriculum would be misled by looking only at individual tests when
judging the preparation students need.

Saying that a topic is assessed means that a student with understanding of the topic, and with skills associated with that topic, will be
more likely to answer questions correctly compared to a student without those understandings and skills, and will therefore be more
likely to get a higher score.

Arizona’s College and Career Ready Standards—Mathematics groups all of high school mathematics together. Therefore, the high
school portion appears twice: the left column is highlighted to show alignment with the domain of ACT Aspire Early High School, and
the right column is highlighted to show alignment with the domain of the ACT.

Standards for Mathematical Practice
1 Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

@ 1 S U = W N

Look for and express regularity in repeated reasoning.
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. Grade3 W Graded W Grade5

Operations and Algebraic Thinking (OA)

Represent and solve problems involving
multiplication and division.

3.0A.A.1. Interpret products of whole numbers,
e.g., interpret 5 x 7 as the total number of
objects in 5 groups of 7 objects each.

3.0A.A.2. Interpret whole-number quotients of whole
numbers, e.g., interpret 56 + 8 as the number
of objects in each share when 56 objects are
partitioned equally into 8 shares, or as a number
of shares when 56 objects are partitioned into
equal shares of 8 objects each.

3.0A.A.3. Use multiplication and division within 100 to
solve word problems in situations involving equal
groups, arrays, and measurement quantities,
e.g., by using drawings and equations with a
symbol for the unknown number to represent the
problem.

3.0A.A.4. Determine the unknown whole number in a
multiplication or division equation relating three
whole numbers.

Understand properties of multiplication and the
relationship between multiplication and division.

3.0A.B.5. Apply properties of operations as strategies to
multiply and divide.

3.0A.B.6. Understand division as an unknown-factor
problem.

Multiply and divide within 100.

3.0A.C.7. Fluently multiply and divide within 100, using
strategies such as the relationship between
multiplication and division (e.g., knowing that
8 x 5 =40, one knows 40 + 5 = 8) or properties
of operations. By the end of Grade 3, know from
memory all products of two one-digit numbers.

Solve problems involving the four operations, and
identify and explain patterns in arithmetic.

3.0A.D.8. Solve two-step word problems using the four
operations. Represent these problems using
equations with a letter standing for the unknown
quantity. Assess the reasonableness of answers
using mental computation and estimation
strategies including rounding.

3.0A.D.9. Identify arithmetic patterns (including patterns
in the addition table or multiplication table), and
explain them using properties of operations.

Use the four operations with whole numbers to
solve problems.

4.0A.A.1. Interpret a multiplication equation as a
comparison, e.g., interpret 35 =5x 7 as a
statement that 35 is 5 times as many as 7 and 7
times as many as 5. Represent verbal statements
of multiplicative comparisons as multiplication
equations.

4.0A.A.2. Multiply or divide to solve word problems
involving multiplicative comparison, e.g., by
using drawings and equations with a symbol for
the unknown number to represent the problem,
distinguishing multiplicative comparison from
additive comparison.

4.0A.A.3. Solve multistep word problems posed with whole
numbers and having whole-number answers
using the four operations, including problems
in which remainders must be interpreted.
Represent these problems using equations with a
letter standing for the unknown quantity. Assess
the reasonableness of answers using mental
computation and estimation strategies including
rounding.

AZA4.0AA3.1 Solve a variety of problems based
on the multiplication principle of counting.

a. Represent a variety of counting problems
using arrays, charts, and systematic lists,
e.g., tree diagram.

b. Analyze relationships among
representations and make connections to
the multiplication principle of counting.

Gain familiarity with factors and multiples.

4.0A.B.4. Find all factor pairs for a whole number in the
range 1-100. Recognize that a whole number
is a multiple of each of its factors. Determine
whether a given whole number in the range
1-100 is a multiple of a given one-digit number.
Determine whether a given whole number in the
range 1-100 is prime or composite.

Generate and analyze patterns.

4.0A.C.5. Generate a number or shape pattern that follows
a given rule. Identify apparent features of the
pattern that were not explicit in the rule itself.
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Write and interpret numerical expressions.

5.0A.A.1. Use parentheses, brackets, or braces in numerical
expressions, and evaluate expressions with these

symbols.

5.0A.A.2. Write simple expressions that record calculations
with numbers, and interpret numerical
expressions without evaluating them.

Analyze patterns and relationships.

5.0A.B.3. Generate two numerical patterns using two
given rules. Identify apparent relationships
between corresponding terms. Form ordered
pairs consisting of corresponding terms from the
two patterns, and graph the ordered pairs on a
coordinate plane.
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Number and Operations in Base Ten (NBT)

Use place value understanding and properties of
operations to perform multi-digit arithmetic.

3.NBT.A.1. Use place value understanding to round whole
numbers to the nearest 10 or 100.

3.NBT.A.2. Fluently add and subtract within 1000 using
strategies and algorithms based on place value,
properties of operations, and/or the relationship
between addition and subtraction.

3.NBT.A.3. Multiply one-digit whole numbers by multiples of
10 in the range 10-90 (e.g., 9 x 80, 5 x 60) using
strategies based on place value and properties of
operations.

A(:TeAspire

Generalize place value understanding for multi-digit
whole numbers.

4 NBT.A.1. Recognize that in a multi-digit whole number,
a digit in one place represents ten times what it
represents in the place to its right.

4 NBT.A.2. Read and write multi-digit whole numbers using
base-ten numerals, number names, and expanded
form. Compare two multi-digit numbers based
on meanings of the digits in each place, using
>, =, and < symbols to record the results of
comparisons.

4.NBT.A.3. Use place value understanding to round multi-
digit whole numbers to any place.

Use place value understanding and properties of
operations to perform multi-digit arithmetic.

4NBT.B 4. Fluently add and subtract multi-digit whole
numbers using the standard algorithm.

4NBT.B.5. Multiply a whole number of up to four digits by
a one-digit whole number, and multiply two two-
digit numbers, using strategies based on place
value and the properties of operations. Illustrate
and explain the calculation by using equations,
rectangular arrays, and/or area models.

4.NBT.B.6. Find whole-number quotients and remainders
with up to four-digit dividends and one-digit
divisors, using strategies based on place value, the
properties of operations, and/or the relationship
between multiplication and division. Ilustrate
and explain the calculation by using equations,
rectangular arrays, and/or area models.
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Understand the place value system.

5.NBT.A.1. Recognize that in a multi-digit number, a digit
in one place represents 10 times as much as it
represents in the place to its right and 1/10 of
what it represents in the place to its left.

5.NBT.A.2. Explain patterns in the number of zeros of the
product when multiplying a number by powers
of 10, and explain patterns in the placement of
the decimal point when a decimal is multiplied
or divided by a power of 10. Use whole-number
exponents to denote powers of 10.

5.NBT.A.3. Read, write, and compare decimals to
thousandths.

a. Read and write decimals to thousandths
using base-ten numerals, number names, and
expanded form, e.g., 347.392 = 3 x 100 + 4
x10+7x1+3x(1/10) + 9 x (1/100) + 2 x
(1/1000).

b. Compare two decimals to thousandths based
on meanings of the digits in each place, using
>, =, and < symbols to record the results of
comparisons.

5.NBT.A.4. Use place value understanding to round decimals
to any place.

Perform operations with multi-digit whole numbers
and with decimals to hundredths.

5.NBT.B.5. Fluently multiply multi-digit whole numbers
using the standard algorithm.

5.NBT.B.6. Find whole-number quotients of whole numbers
with up to four-digit dividends and two-digit
divisors, using strategies based on place value, the
properties of operations, and/or the relationship
between multiplication and division. Illustrate
and explain the calculation by using equations,
rectangular arrays, and/or area models.

5.NBT.B.7. Add, subtract, multiply, and divide decimals to
hundredths, using concrete models or drawings
and strategies based on place value, properties
of operations, and/or the relationship between
addition and subtraction; relate the strategy to a
written method and explain the reasoning used.
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Number and Operations—Fractions (NF)

Develop understanding of fractions as numbers.

3.NF.A.L

3.NF.A2.

3.NF.A.3.

Understand a fraction 1/b as the quantity formed
by 1 part when a whole is partitioned into b equal
parts; understand a fraction a/b as the quantity
formed by a parts of size 1/b.

Understand a fraction as a number on the
number line; represent fractions on a number line
diagram.

a. Represent a fraction 1/b on a number line
diagram by defining the interval from 0 to 1 as
the whole and partitioning it into b equal parts.
Recognize that each part has size 1/b and that
the endpoint of the part based at 0 locates the
number 1/b on the number line.

b. Represent a fraction a/b on a number line
diagram by marking off a lengths 1/b from 0.
Recognize that the resulting interval has size
a/b and that its endpoint locates the number
a/b on the number line.

Explain equivalence of fractions in special cases,
and compare fractions by reasoning about their
size.

a. Understand two fractions as equivalent (equal)
if they are the same size, or the same point on
a number line.

b. Recognize and generate simple equivalent
fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain
why the fractions are equivalent, e.g., by using
a visual fraction model.

c. Express whole numbers as fractions, and
recognize fractions that are equivalent to
whole numbers.

d. Compare two fractions with the same
numerator or the same denominator by
reasoning about their size. Recognize that
comparisons are valid only when the two
fractions refer to the same whole. Record the
results of comparisons with the symbols >, =,
or <, and justify the conclusions, e.g., by using
a visual fraction model.

A(:TgAspire

Extend understanding of fraction equivalence and

ordering.
4NF.A.L

4.NF.A2.

Explain why a fraction a/b is equivalent to a
fraction (n x a)/(n x b) by using visual fraction
models, with attention to how the number and
size of the parts differ even though the two
fractions themselves are the same size. Use this
principle to recognize and generate equivalent
fractions.

Compare two fractions with different numerators
and different denominators, e.g., by creating
common denominators or numerators, or by
comparing to a benchmark fraction such as 1/2.
Recognize that comparisons are valid only when
the two fractions refer to the same whole. Record
the results of comparisons with symbols >, =, or <,
and justify the conclusions, e.g., by using a visual
fraction model.

Build fractions from unit fractions by applying and
extending previous understandings of operations on
whole numbers.

4.NF.B.3.

4 NF.B 4.

Understand a fraction a/b with a > 1 as a sum of
fractions 1/b.

a. Understand addition and subtraction of
fractions as joining and separating parts
referring to the same whole.

b. Decompose a fraction into a sum of fractions
with the same denominator in more than one
way, recording each decomposition by an
equation. Justify decompositions, e.g., by using
a visual fraction model.

c. Add and subtract mixed numbers with like
denominators, e.g., by replacing each mixed
number with an equivalent fraction, and/
or by using properties of operations and the
relationship between addition and subtraction.

d. Solve word problems involving addition and
subtraction of fractions referring to the same
whole and having like denominators, e.g., by
using visual fraction models and equations to
represent the problem.

Apply and extend previous understandings of
multiplication to multiply a fraction by a whole
number.
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Use equivalent fractions as a strategy to add and
subtract fractions.

5.NF.A.1. Add and subtract fractions with unlike
denominators (including mixed numbers) by
replacing given fractions with equivalent fractions
in such a way as to produce an equivalent sum or
difference of fractions with like denominators.

5.NF.A.2. Solve word problems involving addition and
subtraction of fractions referring to the same
whole, including cases of unlike denominators,
e.g., by using visual fraction models or equations
to represent the problem. Use benchmark
fractions and number sense of fractions to
estimate mentally and assess the reasonableness
of answers.

Apply and extend previous understandings of
multiplication and division to multiply and divide
fractions.

5.NF.B.3. Interpret a fraction as division of the numerator
by the denominator (a/b = a + b). Solve word
problems involving division of whole numbers
leading to answers in the form of fractions or
mixed numbers, e.g., by using visual fraction
models or equations to represent the problem.

5.NF.B.4. Apply and extend previous understandings of
multiplication to multiply a fraction or whole

number by a fraction.

a. Interpret the product (a/b) x q as a parts of a
partition of ¢ into b equal parts; equivalently,
as the result of a sequence of operations
axq-+b.

b. Find the area of a rectangle with fractional
side lengths by tiling it with unit squares of
the appropriate unit fraction side lengths,
and show that the area is the same as would
be found by multiplying the side lengths.
Multiply fractional side lengths to find areas of
rectangles, and represent fraction products as
rectangular areas.

5.NF.B.5. Interpret multiplication as scaling (resizing), by:

a. Comparing the size of a product to the size
of one factor on the basis of the size of the
other factor, without performing the indicated
multiplication.
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Number and Operations—Fractions (NF) (continued)

Measurement and Data (MD)

Solve problems involving measurement and
estimation of intervals of time, liquid volumes,
and masses of objects.

3.MD.AL.

3.MD.A 2.

Tell and write time to the nearest minute and
measure time intervals in minutes. Solve word
problems involving addition and subtraction of
time intervals in minutes, e.g., by representing
the problem on a number line diagram.

Measure and estimate liquid volumes and
masses of objects using standard units of grams
(g), kilograms (kg), and liters (1). Add, subtract,
multiply, or divide to solve one-step word
problems involving masses or volumes that are
given in the same units, e.g., by using drawings
(such as a beaker with a measurement scale) to
represent the problem.

A(:TeAspire

a. Understand a fraction a/b as a multiple of 1/b.

b. Understand a multiple of a/b as a multiple of
1/b, and use this understanding to multiply a
fraction by a whole number.

c. Solve word problems involving multiplication
of a fraction by a whole number, e.g., by
using visual fraction models and equations
to represent the problem.

Understand decimal notation for fractions, and
compare decimal fractions.

4.NF.C5.

4.NF.C.6.

4.NF.C.7.

Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and
use this technique to add two fractions with
respective denominators 10 and 100.

Use decimal notation for fractions with
denominators 10 or 100.

Compare two decimals to hundredths by
reasoning about their size. Recognize that
comparisons are valid only when the two decimals
refer to the same whole. Record the results of
comparisons with the symbols >, =, or <, and
justify the conclusions, e.g., by using a visual
model.

Solve problems involving measurement and
conversion of measurements from a larger unit
to a smaller unit.

4MD.AL.

4.MD.A 2.

Know relative sizes of measurement units within
one system of units including km, m, cm; kg, g;
Ib, oz.; I, ml; hr, min, sec. Within a single system
of measurement, express measurements in a
larger unit in terms of a smaller unit. Record
measurement equivalents in a two-column table.

Use the four operations to solve word problems
involving distances, intervals of time, liquid
volumes, masses of objects, and money,
including problems involving simple fractions or
decimals, and problems that require expressing
measurements given in a larger unit in terms of a
smaller unit. Represent measurement quantities
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b. Explaining why multiplying a given number by
a fraction greater than 1 results in a product
greater than the given number (recognizing
multiplication by whole numbers greater
than 1 as a familiar case); explaining why
multiplying a given number by a fraction less
than 1 results in a product smaller than the
given number; and relating the principle of
fraction equivalence a/b = (n X a)/(n X b) to the
effect of multiplying a/b by 1.

5.NF.B.6. Solve real world problems involving
multiplication of fractions and mixed numbers,
e.g., by using visual fraction models or equations
to represent the problem.

5.NF.B.7. Apply and extend previous understandings of
division to divide unit fractions by whole numbers
and whole numbers by unit fractions.

a. Interpret division of a unit fraction by a
non-zero whole number, and compute such
quotients.

b. Interpret division of a whole number by a unit
fraction, and compute such quotients.

c. Solve real world problems involving division of
unit fractions by non-zero whole numbers and
division of whole numbers by unit fractions,
e.g., by using visual fraction models and
equations to represent the problem.

Convert like measurement units within a given
measurement system.

5.MD.A.1. Convert among different-sized standard
measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use
these conversions in solving multi-step, real world
problems.

Represent and interpret data.

5.MD.B.2. Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8).
Use operations on fractions for this grade to solve
problems involving information presented in line
plots.
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Measurement and Data (MD) (continued)

Represent and interpret data.

3.MD.B.3. Draw a scaled picture graph and a scaled bar
graph to represent a data set with several
categories. Solve one- and two-step “how many
more” and “how many less” problems using
information presented in scaled bar graphs.

3.MD.B.4. Generate measurement data by measuring
lengths using rulers marked with halves and
fourths of an inch. Show the data by making a
line plot, where the horizontal scale is marked off
in appropriate units—whole numbers, halves, or
quarters.

Geometric measurement: understand concepts
of area and relate area to multiplication and to
addition.

3.MD.C.5. Recognize area as an attribute of plane figures
and understand concepts of area measurement.

a. A square with side length 1 unit, called “a unit
square,” is said to have “one square unit” of
area, and can be used to measure area.

b. A plane figure which can be covered without
gaps or overlaps by n unit squares is said to
have an area of n square units.

3.MD.C.6. Measure areas by counting unit squares
(square c¢m, square m, square in, square ft, and
improvised units).

3.MD.C.7. Relate area to the operations of multiplication
and addition.

a. Find the area of a rectangle with whole-
number side lengths by tiling it, and show
that the area is the same as would be found by

multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles
with whole-number side lengths in the context
of solving real world and mathematical
problems, and represent whole-number
products as rectangular areas in mathematical
reasoning.

c. Use tiling to show in a concrete case that
the area of a rectangle with whole-number
side lengths @ and b + ¢ is the sum of a x
b and a x c. Use area models to represent
the distributive property in mathematical
reasoning.
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using diagrams such as number line diagrams that
feature a measurement scale.

4.MD.A.3. Apply the area and perimeter formulas for
rectangles in real world and mathematical
problems.

Represent and interpret data.

4.MD.B.4. Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8).
Solve problems involving addition and subtraction
of fractions by using information presented in line
plots.

Geometric measurement: understand concepts of
angle and measure angles.

4.MD.C.5. Recognize angles as geometric shapes that are
formed wherever two rays share a common
endpoint, and understand concepts of angle
measurement:

a. An angle is measured with reference to a
circle with its center at the common endpoint
of the rays, by considering the fraction of the
circular arc between the points where the two
rays intersect the circle. An angle that turns
through 1/360 of a circle is called a “one-
degree angle,” and can be used to measure
angles.

b. An angle that turns through n one-degree
angles is said to have an angle measure of n
degrees.

4.MD.C.6. Measure angles in whole-number degrees using a
protractor. Sketch angles of specified measure.

4.MD.C.7. Recognize angle measure as additive. When an
angle is decomposed into non-overlapping parts,
the angle measure of the whole is the sum of the
angle measures of the parts. Solve addition and
subtraction problems to find unknown angles
on a diagram in real world and mathematical
problems, e.g., by using an equation with a
symbol for the unknown angle measure.
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Geometric measurement: understand concepts of
volume and relate volume to multiplication and to
addition.

5.MD.C.3. Recognize volume as an attribute of solid
figures and understand concepts of volume
measurement.

a. A cube with side length 1 unit, called a “unit
cube,” is said to have “one cubic unit” of
volume, and can be used to measure volume.

b. A solid figure which can be packed without
gaps or overlaps using n unit cubes is said to
have a volume of n cubic units.

5.MD.C.4. Measure volumes by counting unit cubes, using
cubic cm, cubic in, cubic ft, and improvised units.

5.MD.C.5. Relate volume to the operations of multiplication
and addition and solve real world and
mathematical problems involving volume.

a. Find the volume of a right rectangular prism
with whole-number side lengths by packing
it with unit cubes, and show that the volume
is the same as would be found by multiplying
the edge lengths, equivalently by multiplying
the height by the area of the base. Represent
threefold whole-number products as volumes,
e.g., to represent the associative property of
multiplication.

b. Apply the formulas V=Ixw xhandV=>b xh
for rectangular prisms to find volumes of right
rectangular prisms with whole-number edge
lengths in the context of solving real world and
mathematical problems.

c¢. Recognize volume as additive. Find volumes of
solid figures composed of two non-overlapping
right rectangular prisms by adding the volumes
of the non-overlapping parts, applying this
technique to solve real world problems.
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Measurement and Data (MD) (continued)

d. Recognize area as additive. Find areas of
rectilinear figures by decomposing them into
non-overlapping rectangles and adding the
areas of the non-overlapping parts, applying
this technique to solve real world problems.

Geometric measurement: recognize perimeter
as an attribute of plane figures and distinguish
between linear and area measures.

3.MD.D.8. Solve real world and mathematical problems
involving perimeters of polygons, including
finding the perimeter given the side lengths,
finding an unknown side length, and exhibiting
rectangles with the same perimeter and different
areas or with the same area and different
perimeters.

Geometry (G)

Reason with shapes and their attributes.

3.G.A.1l. Understand that shapes in different categories
(e.g., thombuses, rectangles, and others) may
share attributes (e.g., having four sides), and that
the shared attributes can define a larger category
(e.g., quadrilaterals). Recognize rhombuses,
rectangles, and squares as examples of
quadrilaterals, and draw examples of
quadrilaterals that do not belong to any of these
subcategories.

3.G.A.2. Partition shapes into parts with equal areas.
Express the area of each part as a unit fraction of
the whole.

Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.A.1. Draw points, lines, line segments, rays, angles
(right, acute, obtuse), and perpendicular and
parallel lines. Identify these in two-dimensional
figures.

4.G.A.2. Classify two-dimensional figures based on the
presence or absence of parallel or perpendicular
lines, or the presence or absence of angles of
a specified size. Recognize right triangles as a
category, and identify right triangles.

4.G.A.3. Recognize aline of symmetry for a two-
dimensional figure as a line across the figure such
that the figure can be folded along the line into
matching parts. Identify line-symmetric figures
and draw lines of symmetry.
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Graph points on the coordinate plane to solve real-
world and mathematical problems.

5.G.A.1. Use a pair of perpendicular number lines, called
axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to
coincide with the 0 on each line and a given point
in the plane located by using an ordered pair
of numbers, called its coordinates. Understand
that the first number indicates how far to travel
from the origin in the direction of one axis,
and the second number indicates how far to
travel in the direction of the second axis, with
the convention that the names of the two axes
and the coordinates correspond (e.g., x-axis and
x-coordinate, y-axis and y-coordinate).

5.G.A.2. Represent real world and mathematical problems
by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values
of points in the context of the situation.

Classify two-dimensional figures into categories
based on their properties.

5.G.B.3. Understand that attributes belonging to a
category of two-dimensional figures also belong to
all subcategories of that category.

5.G.B.4. Classify two-dimensional figures in a hierarchy
based on properties.
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Ratios and Proportional Relationships (RP)

Understand ratio concepts and use ratio reasoning
to solve problems.

6.RP.A.1. Understand the concept of a ratio and use ratio
language to describe a ratio relationship between
two quantities.

6.RP.A.2. Understand the concept of a unit rate a/b

associated with a ratio a:b with b # 0, and use rate

language in the context of a ratio relationship.

6.RP.A.3. Use ratio and rate reasoning to solve real-world
and mathematical problems, e.g., by reasoning
about tables of equivalent ratios, tape diagrams,

double number line diagrams, or equations.

a. Make tables of equivalent ratios relating
quantities with whole-number measurements,
find missing values in the tables, and plot the
pairs of values on the coordinate plane. Use
tables to compare ratios.

b. Solve unit rate problems including those
involving unit pricing and constant speed.

c. Find a percent of a quantity as a rate per 100
(e.g., 30% of a quantity means 30/100 times
the quantity); solve problems involving finding
the whole, given a part and the percent.

d. Use ratio reasoning to convert measurement
units; manipulate and transform units
appropriately when multiplying or dividing
quantities.

The Number System (NS)

Apply and extend previous understandings of
multiplication and division to divide fractions by
fractions.

6.NS.A.1. Interpret and compute quotients of fractions,
and solve word problems involving division of
fractions by fractions, e.g., by using visual fraction
models and equations to represent the problem.
Compute fluently with multi-digit numbers and find
common factors and multiples.

6.NS.B.2. Fluently divide multi-digit numbers using the
standard algorithm.

6.NS.B.3. Fluently add, subtract, multiply, and divide multi-
digit decimals using the standard algorithm for
each operation.

A(:TgAspire

Analyze proportional relationships and use them to
solve real-world and mathematical problems.

7.RP.A.L.

7.RP.A.2.

7.RP.A.3.

Compute unit rates associated with ratios of
fractions, including ratios of lengths, areas and
other quantities measured in like or different
units.

Recognize and represent proportional
relationships between quantities.

a. Decide whether two quantities are in a
proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a
coordinate plane and observing whether the
graph is a straight line through the origin.

b. Identify the constant of proportionality (unit
rate) in tables, graphs, equations, diagrams,
and verbal descriptions of proportional
relationships.

c. Represent proportional relationships by
equations.

d. Explain what a point (x, y) on the graph of

a proportional relationship means in terms

of the situation, with special attention to the

points (0, 0) and (1, r) where r is the unit rate.
Use proportional relationships to solve multistep
ratio and percent problems.

Apply and extend previous understandings of
operations with fractions to add, subtract, multiply,
and divide rational numbers.

7.NS.A.1.

Apply and extend previous understandings of
addition and subtraction to add and subtract
rational numbers; represent addition and
subtraction on a horizontal or vertical number
line diagram.
a. Describe situations in which opposite
quantities combine to make 0.
b. Understand p + ¢ as the number located
a distance |q| from p, in the positive or
negative direction depending on whether g
is positive or negative. Show that a number
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Know that there are numbers that are not rational,
and approximate them by rational numbers.

8.NS.A.1.

8.NS.A.2.

Know that numbers that are not rational are
called irrational. Understand informally that every
number has a decimal expansion; for rational
numbers show that the decimal expansion repeats
eventually, and convert a decimal expansion
which repeats eventually into a rational number.

Use rational approximations of irrational numbers
to compare the size of irrational numbers, locate
them approximately on a number line diagram,
and estimate the value of expressions (e.g., 7%).
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The Number System (NS) (continued)
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6.NS.B.4.

Find the greatest common factor of two whole
numbers less than or equal to 100 and the least
common multiple of two whole numbers less than
or equal to 12. Use the distributive property to
express a sum of two whole numbers 1-100 with
a common factor as a multiple of a sum of two
whole numbers with no common factor.

Apply and extend previous understandings of the
system of rational numbers.

and its opposite have a sum of 0 (are additive
inverses). Interpret sums of rational numbers
by describing real-world contexts.

c. Understand subtraction of rational numbers as
adding the additive inverse, p —q =p + (—q).
Show that the distance between two rational
numbers on the number line is the absolute
value of their difference, and apply this
principle in real-world contexts.

6.NS.C.5. Understand that positive and negative numbers d. Apply properties of operations as strategies to
are used together to describe quantities having add and subtract rational numbers.

opposite directions or Val.ues (e.g., temperature 7.NS.A.2. Apply and extend previous understandings of

above/belqw HASITD), elevat_lgn above{below Bt multiplication and division and of fractions to

level, credits/debits, positive/negative electric multiply and divide rational numbers.

charge); use positive and negative numbers Understand th (e — ded

to represent quantities in real-world contexts, & i n e§s‘tai1. t i‘t mltl tp icaho%ls e)}()ten ¢

explaining the meaning of 0 in each situation. HOnbIEs R LDl LIRS 1)/

] ) requiring that operations continue to satisfy
6.NS.C.6. Understand a rational number as a point on the the properties of operations, particularly the
number line. Extend number line diagrams and distributive property, leading to products such
coordinate axes familiar from previous grades to as (—1)(~1) = 1 and the rules for multiplying
represent points on the‘line and in the plane with signed numbers. Interpret products of rational
negative number coordinates. numbers by describing real-world contexts.

a. Recognize opposite signs of gumbers as b. Understand that integers can be divided,
indicating logat1ons om OPPOSIte sides of 0 o provided that the divisor is not zero, and every
the numb.er line; LCCUSIIZY that the opposite of quotient of integers (with non-zero divisor) is a
the opposite of a number L the number 1ts_elf, rational number. If p and q are integers, then
e.g., —(—3) =3, and that 0 is its own opposite. —(plq) = (—p)q = p/(=q). Interpret quotients

b. Understand signs of numbers in ordered pairs of rational numbers by describing real-world
as indicating locations in quadrants of the contexts.
coordinate plane; recognize that when two c. Apply properties of operations as strategies to
ordered pairs differ only by signs, the locations multiply and divide rational numbers.
of the points are related by reflections across . . .

both : d. Convert a rational number to a decimal using
one or both axes. L .
] S ) long division; know that the decimal form of a
¢. Find and position integers and qther rational rational number terminates in Os or eventually
numbers on a horizontal or vertical number repeats.
line diagram; find and position pairs of integers )
and other rational numbers on a coordinate 7.NS.A.3. Solve .real—world and mat.hemat.lcal pr.oblems
lane. involving the four operations with rational
P numbers.
6.NS.C.7. Understand ordering and absolute value of

rational numbers.

a. Interpret statements of inequality as
statements about the relative position of two
numbers on a number line diagram.

b. Write, interpret, and explain statements of
order for rational numbers in real-world
contexts.
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The Number System (NS) (continued)

6.NS.C.8.

AZ6.NS.CH.

c¢. Understand the absolute value of a rational
number as its distance from 0 on the number
line; interpret absolute value as magnitude for
a positive or negative quantity in a real-world
situation.

d. Distinguish comparisons of absolute value
from statements about order.

Solve real-world and mathematical problems

by graphing points in all four quadrants of the
coordinate plane. Include use of coordinates and
absolute value to find distances between points
with the same first coordinate or the same second
coordinate.

Convert between expressions for positive rational
numbers, including fractions, decimals, and
percents.

Expressions and Equations (EE)

Apply and extend previous understandings of
arithmetic to algebraic expressions.

6.EE.A.1.

6.EE.A2.

6.EE.A.3.

6.EE.A 4.

Write and evaluate numerical expressions
involving whole-number exponents.

Write, read, and evaluate expressions in which
letters stand for numbers.

a. Write expressions that record operations
with numbers and with letters standing for
numbers.

b. Identify parts of an expression using
mathematical terms (sum, term, product,
factor, quotient, coefficient); view one or more
parts of an expression as a single entity.

c. Evaluate expressions at specific values of
their variables. Include expressions that arise
from formulas used in real-world problems.
Perform arithmetic operations, including
those involving whole-number exponents,
in the conventional order when there are
no parentheses to specify a particular order
(Order of Operations).

Apply the properties of operations to generate
equivalent expressions.

Identify when two expressions are equivalent
(i.e., when the two expressions name the same
number regardless of which value is substituted
into them).

Use properties of operations to generate equivalent
expressions.

7EE.A.L

7TEE.A2.

Apply properties of operations as strategies
to add, subtract, factor, and expand linear
expressions with rational coefficients.

Understand that rewriting an expression in
different forms in a problem context can shed
light on the problem and how the quantities in it
are related.

Solve real-life and mathematical problems using
numerical and algebraic expressions and equations.

7.EE.B.3.

Solve multi-step real-life and mathematical
problems posed with positive and negative
rational numbers in any form (whole numbers,
fractions, and decimals), using tools strategically.
Apply properties of operations to calculate with
numbers in any form; convert between forms

as appropriate; and assess the reasonableness of
answers using mental computation and estimation
strategies.
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Work with radicals and integer exponents.

8. EE.A.1.

8. EE.A2.

8.EE.A3.

S.EE.A 4.

Know and apply the properties of integer
exponents to generate equivalent numerical
expressions.

Use square root and cube root symbols to
represent solutions to equations of the form x*=p
and x® = p, where p is a positive rational number.
Evaluate square roots of small perfect squares
and cube roots of small perfect cubes. Know that
V/2 is irrational.

Use numbers expressed in the form of a single
digit times an integer power of 10 to estimate
very large or very small quantities, and to express
how many times as much one is than the other.

Perform operations with numbers expressed in
scientific notation, including problems where
both decimal and scientific notation are used. Use
scientific notation and choose units of appropriate
size for measurements of very large or very small
quantities (e.g., use millimeters per year for
seafloor spreading). Interpret scientific notation
that has been generated by technology.
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Expressions and Equations (EE) (continued)
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Understand the connections between proportional
relationships, lines, and linear equations.

Reason about and solve one-variable equations and
inequalities.

7.EE.B.4. Use variables to represent quantities in a real-
world or mathematical problem, and construct

6.EE.B.5. Understand solving an equation or inequality as simple equations an‘d inequalities to SOIY? 8.EE.B.5. Graph proportional relationships, interpreting the
a process of answering a question: which values problems by reasoning about the quantities. unit rate as the slope of the graph. Compare two
from a specified set, if any, make the equation or a. Solve word problems leading to equations of different proportional relationships represented
inequality true? Use substitution to determine the form px + ¢ =r and p(x + g) = r, where p, in different ways.
whether a given number in a specified set makes g, and r are specific rational numbers. Solve 8.EE.B.6. Use similar triangles to explain why the slope
an equation or inequality true. equations of these forms fluently. Compare m is the same between any two distinct points
6.EE.B.6. Use variables to represent numbers and ) algebralc solution to an arithmetic S.OIUUOH’ on a non-vertical line in the coordinate plane;
write expressions when solving a real-world 1dent1.fy1ng the sequence of the operations derive the equation y = ma for a line through
or mathematical problem; understand that a used in each approach. the origin and the equation y =mx + b for a line
variable can represent an unknown number, or, b. Solve word problems leading to inequalities of intercepting the vertical axis at b.
depending on the purpose at hand, any number the form px + ¢ > r or px + g <r, where p, q, Analyze and solve linear equations and pairs of
in a specified set. and r are specific rational numbers. Graph the  gjmultaneous linear equations.
EEBLT. Al , ; solution set of the inequality and interpret it in . o .
6.EE.B.7 S;ﬂ;i ;e;lll &N:(fll\(}l I?g(el (;E;E?:I?Slégﬁilepflgﬂe;nj :;y: i o 6 070 oo, 8.EE.C.7. Solve‘ linear eqilatlofnls. in one varlhable:
g and px = q for cases in which p, ¢ and x are all a. Give examples of linear equations in one
nonnegative rational numbers. Varlable with one solgtlon, 1nﬁn1tel}./ many
i ) ) solutions, or no solutions. Show which of
6.EE.B.8. Write an 1nequahty.of the forrp_x >corx<cto these possibilities is the case by successively
represent a constraint or condition in a r(?al— transforming the given equation into simpler
world or mathematical problem. Recognize forms, until an equivalent equation of the form
that inequalities of the form x > ¢ or x < ¢ have x=a,a=a,ora=Db results (where a and b are
infinitely many solutions; represent solutions of diffe;ent m’lmbers).
such inequalities on number line diagrams. . | . .
L. c R b. Solve linear equations with rational number
Represent and analyze quantitative relationships coefficients, including equations whose
between dependent and independent variables. solutions require expanding expressions using
6.EE.C.9. Use variables to represent two quantities in a the distributive property and collecting like
real-world problem that change in relationship terms.
to one another; write an equation to express one 8.EE.C.8. Analyze and solve pairs of simultaneous linear

quantity, thought of as the dependent variable,

in terms of the other quantity, thought of as the
independent variable. Analyze the relationship
between the dependent and independent
variables using graphs and tables, and relate these
to the equation.
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equations.

a. Understand that solutions to a system of two
linear equations in two variables correspond to
points of intersection of their graphs, because
points of intersection satisfy both equations
simultaneously.

b. Solve systems of two linear equations in two
variables algebraically, and estimate solutions
by graphing the equations. Solve simple cases
by inspection.

c. Solve real-world and mathematical problems
leading to two linear equations in two
variables.
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Functions (F)

Geometry (G)

Solve real-world and mathematical problems
involving area, surface area, and volume.

6.G.A.L

6.G.A2.

Find the area of right triangles, other triangles,
special quadrilaterals, and polygons by composing
into rectangles or decomposing into triangles

and other shapes; apply these techniques in the
context of solving real-world and mathematical
problems.

Find the volume of a right rectangular prism
with fractional edge lengths by packing it with
unit cubes of the appropriate unit fraction edge
lengths, and show that the volume is the same as

would be found by multiplying the edge lengths

Draw, construct, and describe geometrical figures
and describe the relationships between them.

7.G.AL

7.G.A2.

Solve problems involving scale drawings of
geometric figures, including computing actual
lengths and areas from a scale drawing and
reproducing a scale drawing at a different scale.

Draw (freehand, with ruler and protractor, and
with technology) geometric shapes with given
conditions. Focus on constructing triangles from
three measures of angles or sides, noticing when
the conditions determine a unique triangle, more
than one triangle, or no triangle.
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Define, evaluate, and compare functions.

8.F.A.1. Understand that a function is a rule that assigns
to each input exactly one output. The graph of a
function is the set of ordered pairs consisting of
an input and the corresponding output.

8.F.A.2. Compare properties of two functions each
represented in a different way (algebraically,
graphically, numerically in tables, or by verbal

descriptions).

8.F.A.3. Interpret the equation y =mx + b as defining a
linear function, whose graph is a straight line; give

examples of functions that are not linear.

Use functions to model relationships between
quantities.

8.F.B.4. Construct a function to model a linear
relationship between two quantities. Determine
the rate of change and initial value of the function
from a description of a relationship or from two
(x, y) values, including reading these from a table
or from a graph. Interpret the rate of change and
initial value of a linear function in terms of the
situation it models, and in terms of its graph or a
table of values.

Describe qualitatively the functional relationship
between two quantities by analyzing a graph
(e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph
that exhibits the qualitative features of a function
that has been described verbally.

8.F.B.5.

Understand congruence and similarity using
physical models, transparencies, or geometry
software.

8.G.A.1. Verify experimentally the properties of rotations,
reflections, and translations:

a. Lines are taken to lines, and line segments to
line segments of the same length.

b. Angles are taken to angles of the same
measure.

c. Parallel lines are taken to parallel lines.
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Geometry (G) (continued)

6.G.A.3.

6.G.A4.

of the prism. Apply the formulas V = lwh and

V =bh to find volumes of right rectangular prisms
with fractional edge lengths in the context of
solving real-world and mathematical problems.

Draw polygons in the coordinate plane given
coordinates for the vertices; use coordinates

to find the length of a side joining points with

the same first coordinate or the same second
coordinate. Apply these techniques in the context
of solving real-world and mathematical problems.

Represent three-dimensional figures using nets
made up of rectangles and triangles, and use
the nets to find the surface area of these figures.
Apply these techniques in the context of solving
real-world and mathematical problems.

7.G.A3.

A(:TeAspire

Describe the two-dimensional figures that result
from slicing three-dimensional figures, as in plane
sections of right rectangular prisms and right
rectangular pyramids.

Solve real-life and mathematical problems involving
angle measure, area, surface area, and volume.

7.G.BA4.

7.G.B.5.

7.G.B.6.

Know the formulas for the area and
circumference of a circle and use them to solve
problems; give an informal derivation of the
relationship between the circamference and area
of a circle.

Use facts about supplementary, complementary,
vertical, and adjacent angles in a multi-step
problem to write and solve simple equations for
an unknown angle in a figure.

Solve real-world and mathematical problems
involving area, volume and surface area of two-
and three-dimensional objects composed of
triangles, quadrilaterals, polygons, cubes, and
right prisms.
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8.G.A2.

8.G.A.3.

8.G.A4.

8.G.A5.

Understand that a two-dimensional figure

is congruent to another if the second can be
obtained from the first by a sequence of rotations,
reflections, and translations; given two congruent
figures, describe a sequence that exhibits the
congruence between them.

Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional
figures using coordinates.

Understand that a two-dimensional figure is
similar to another if the second can be obtained
from the first by a sequence of rotations,
reflections, translations, and dilations; given
two similar two-dimensional figures, describe

a sequence that exhibits the similarity between
them.

Use informal arguments to establish facts about
the angle sum and exterior angle of triangles,
about the angles created when parallel lines are
cut by a transversal, and the angle-angle criterion
for similarity of triangles.

Understand and apply the Pythagorean Theorem.

8.G.B.6.

8.G.B.7.

8.G.B.S.

Explain a proof of the Pythagorean Theorem and
its converse.

Apply the Pythagorean Theorem to determine
unknown side lengths in right triangles in real-
world and mathematical problems in two and
three dimensions.

Apply the Pythagorean Theorem to find the
distance between two points in a coordinate
system.

Solve real-world and mathematical problems
involving volume of cylinders, cones, and spheres.

8.G.C.9.

Know the formulas for the volumes of cones,
cylinders, and spheres and use them to solve real-
world and mathematical problems.
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Statistics and Probability (SP)

Develop understanding of statistical variability.

6.SP.A.1. Recognize a statistical question as one that
anticipates variability in the data related to the
question and accounts for it in the answers.

Understand that a set of data collected to answer
a statistical question has a distribution which can
be described by its center, spread, and overall
shape.

6.SP.A.2.

6.SP.A.3. Recognize that a measure of center for a
numerical data set summarizes all of its values
with a single number, while a measure of
variation describes how its values vary with a

single number.
Summarize and describe distributions.

6.SP.B.4. Display numerical data in plots on a number line,
including dot plots, histograms, and box plots.

Summarize numerical data sets in relation to their
context, such as by:

6.SP.B.5.

a. Reporting the number of observations.

b. Describing the nature of the attribute under
investigation, including how it was measured
and its units of measurement.

c. Giving quantitative measures of center
(median and/or mean) and variability
(interquartile range and/or mean absolute
deviation), as well as describing any overall
pattern and any striking deviations from the
overall pattern with reference to the context in
which the data were gathered.

d. Relating the choice of measures of center and
variability to the shape of the data distribution
and the context in which the data were

gathered.

Use random sampling to draw inferences about a
population.

7.SP.A.1. Understand that statistics can be used to gain
information about a population by examining a
sample of the population; generalizations about

a population from a sample are valid only if

the sample is representative of that population.
Understand that random sampling tends to
produce representative samples and support valid

inferences.

7.SP.A.2. Use data from a random sample to draw
inferences about a population with an unknown
characteristic of interest. Generate multiple
samples (or simulated samples) of the same size

to gauge the variation in estimates or predictions.

Draw informal comparative inferences about two
populations.

7.5P.B.3. Informally assess the degree of visual overlap
of two numerical data distributions with similar
variabilities, measuring the difference between
the centers by expressing it as a multiple of a

measure of variability.

Use measures of center and measures of
variability for numerical data from random
samples to draw informal comparative inferences
about two populations.

Investigate chance processes and develop, use, and
evaluate probability models.

7.5P.C.5. Understand that the probability of a chance event
is a number between 0 and 1 that expresses the
likelihood of the event occurring. Larger numbers
indicate greater likelihood. A probability near 0
indicates an unlikely event, a probability around
1/2 indicates an event that is neither unlikely nor
likely, and a probability near 1 indicates a likely
event.

7.SP.BA4.

7.5P.C.6. Approximate the probability of a chance event
by collecting data on the chance process that
produces it and observing its long-run relative
frequency, and predict the approximate relative

frequency given the probability.
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Investigate patterns of association in bivariate data.

8.SP.A.1. Construct and interpret scatter plots for bivariate
measurement data to investigate patterns of
association between two quantities. Describe
patterns such as clustering, outliers, positive

or negative association, linear association, and
nonlinear association.

8.SP.A.2. Know that straight lines are widely used to model
relationships between two quantitative variables.

For scatter plots that suggest a linear association,
informally fit a straight line, and informally assess
the model fit by judging the closeness of the data

points to the line.

8.SP.A.3. Use the equation of a linear model to solve
problems in the context of bivariate measurement

data, interpreting the slope and intercept.

8.SP.A.4. Understand that patterns of association can also
be seen in bivariate categorical data by displaying
frequencies and relative frequencies in a two-way
table. Construct and interpret a two-way table
summarizing data on two categorical variables
collected from the same subjects. Use relative
frequencies calculated for rows or columns to
describe possible association between the two

variables.
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Statistics and Probability (SP) (continued)

7.5P.C.7. Develop a probability model and use it to find
probabilities of events. Compare probabilities
from a model to observed frequencies; if the
agreement is not good, explain possible sources of
the discrepancy.

a. Develop a uniform probability model by
assigning equal probability to all outcomes,
and use the model to determine probabilities
of events.

b. Develop a probability model (which may not
be uniform) by observing frequencies in data
generated from a chance process.

7.5P.C.8. Find probabilities of compound events using
organized lists, tables, tree diagrams, and
simulation.

a. Understand that, just as with simple events,
the probability of a compound event is the
fraction of outcomes in the sample space for
which the compound event occurs.

b. Represent sample spaces for compound events
using methods such as organized lists, tables
and tree diagrams. For an event described in
everyday language (e.g., “rolling double sixes”),
identify the outcomes in the sample space
which compose the event.

c. Design and use a simulation to generate
frequencies for compound events.
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High School: Number and Quantity

Number and Quantity: The Real Number System (N-RN)

Extend the properties of exponents to rational exponents.

HS.N-RN.A.1. Explain how the definition of the meaning of rational exponents follows
from extending the properties of integer exponents to those values, allowing
for a notation for radicals in terms of rational exponents.

HS.N-RN.A.2. Rewrite expressions involving radicals and rational exponents using the
properties of exponents.

Use properties of rational and irrational numbers.
HS.N-RN.B.3. Explain why the sum or product of two rational numbers is rational; that the

sum of a rational number and an irrational number is irrational; and that the
product of a nonzero rational number and an irrational number is irrational.

Number and Quantity: Quantities (N-Q)

Reason quantitatively and use units to solve problems.
HS.N-Q.A.1. Use units as a way to understand problems and to guide the solution of
multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays.

HS.N-Q.A.2. Define appropriate quantities for the purpose of descriptive modeling.

HS.N-Q.A.3. Choose alevel of accuracy appropriate to limitations on measurement when
reporting quantities.

Number and Quantity: The Complex Number System (N-CN)

Perform arithmetic operations with complex numbers.

HS.N-CN.A.1. Know there is a complex number i such that i*=-1, and every complex
number has the form a + bi with a and b real.

HS.N-CN.A.2. Use the relation i = —1 and the commutative, associative, and distributive
properties to add, subtract, and multiply complex numbers.

HS.N-CN.A.3. (+) Find the conjugate of a complex number; use conjugates to find moduli
and quotients of complex numbers.

Represent complex numbers and their operations on the complex plane.

HS.N-CN.B4. (+) Represent complex numbers on the complex plane in rectangular and
polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex number represent the same
number.

HS.N-CN.B.5. (+) Represent addition, subtraction, multiplication, and conjugation of
complex numbers geometrically on the complex plane; use properties of this
representation for computation.

HS.N-CN.B.6. (+) Calculate the distance between numbers in the complex plane as the
modulus of the difference, and the midpoint of a segment as the average of
the numbers at its endpoints.

Extend the properties of exponents to rational exponents.
HS.N-RN.A.1. Explain how the definition of the meaning of rational exponents follows
from extending the properties of integer exponents to those values, allowing
for a notation for radicals in terms of rational exponents.

HS.N-RN.A.2. Rewrite expressions involving radicals and rational exponents using the
properties of exponents.

Use properties of rational and irrational numbers.
HS.N-RN.B.3. Explain why the sum or product of two rational numbers is rational; that the

sum of a rational number and an irrational number is irrational; and that the
product of a nonzero rational number and an irrational number is irrational.

Reason quantitatively and use units to solve problems.

HS.N-Q.A.1. Use units as a way to understand problems and to guide the solution of
multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays.

HS.N-Q.A.2. Define appropriate quantities for the purpose of descriptive modeling.

HS.N-Q.A.3. Choose a level of accuracy appropriate to limitations on measurement when
reporting quantities.

Perform arithmetic operations with complex numbers.

HS.N-CN.A.1. Know there is a complex number i such that i*=-1, and every complex
number has the form a + bi with a and b real.

HS.N-CN.A.2. Use the relation i = —1 and the commutative, associative, and distributive
properties to add, subtract, and multiply complex numbers.

HS.N-CN.A.3. (+) Find the conjugate of a complex number; use conjugates to find moduli
and quotients of complex numbers.

Represent complex numbers and their operations on the complex plane.

HS.N-CN.B.4. (+) Represent complex numbers on the complex plane in rectangular and
polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex number represent the same
number.

HS.N-CN.B.5. (+) Represent addition, subtraction, multiplication, and conjugation of
complex numbers geometrically on the complex plane; use properties of this
representation for computation.

HS.N-CN.B.6. (+) Calculate the distance between numbers in the complex plane as the

modulus of the difference, and the midpoint of a segment as the average of
the numbers at its endpoints.
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High School: Number and Quantity (continued)
Number and Quantity: The Complex Number System (N-CN) (continued)

Use complex numbers in polynomial identities and equations.
HS.N-CN.C.7. Solve quadratic equations with real coefficients that have complex solutions.
HS.N-CN.C.8. (+) Extend polynomial identities to the complex numbers.

HS.N-CN.C.9. (+) Know the Fundamental Theorem of Algebra; show that it is true for
quadratic polynomials.

Number and Quantity: Vector and Matrix Quantities (N-VM)

Represent and model with vector quantities.

HS.N-VM.A.1. (+) Recognize vector quantities as having both magnitude and direction.
Represent vector quantities by directed line segments, and use appropriate
symbols for vectors and their magnitudes (e.g., v, |v|, ||v]], v).

HS.N-VM.A.2. (+) Find the components of a vector by subtracting the coordinates of an
initial point from the coordinates of a terminal point.

HS.N-VM.A.3. (+) Solve problems involving velocity and other quantities that can be
represented by vectors.

Perform operations on vectors.
HS.N-VM.B.4. (+) Add and subtract vectors.

a. Add vectors end-to-end, component-wise, and by the parallelogram rule.
Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.

b. Given two vectors in magnitude and direction form, determine the
magnitude and direction of their sum.

c¢. Understand vector subtraction v — w as v + (—w), where —w is the
additive inverse of w, with the same magnitude as w and pointing
in the opposite direction. Represent vector subtraction graphically
by connecting the tips in the appropriate order, and perform vector
subtraction component-wise.

HS.N-VM.B.5. (+) Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly
reversing their direction; perform scalar multiplication component-wise,
e.g., as c(vy, v,) = (cv,, cv,).

b. Compute the magnitude of a scalar multiple cv using ||cv || = |c|o.
Compute the direction of cv knowing that when |c|v = 0, the direction
of cv is either along v (for ¢ > 0) or against v (for ¢ <0).

Perform operations on matrices and use matrices in applications.

HS.N-VM.C.6. (+) Use matrices to represent and manipulate data, e.g., to represent payoffs
or incidence relationships in a network.

HS.N-VM.C.7. (+) Multiply matrices by scalars to produce new matrices, e.g., as when all of
the payoffs in a game are doubled.

HS.N-VM.C.8. (+) Add, subtract, and multiply matrices of appropriate dimensions.

Use complex numbers in polynomial identities and equations.
HS.N-CN.C.7. Solve quadratic equations with real coefficients that have complex solutions.
HS.N-CN.C.8. (+) Extend polynomial identities to the complex numbers.

HS.N-CN.C.9. (+) Know the Fundamental Theorem of Algebra; show that it is true for
quadratic polynomials.

Represent and model with vector quantities.

HS.N-VM.A.1. (+) Recognize vector quantities as having both magnitude and direction.
Represent vector quantities by directed line segments, and use appropriate
symbols for vectors and their magnitudes (e.g., v, |v], ||v]], v).

HS.N-VM.A.2. (+) Find the components of a vector by subtracting the coordinates of an
initial point from the coordinates of a terminal point.

HS.N-VM.A.3. (+) Solve problems involving velocity and other quantities that can be
represented by vectors.

Perform operations on vectors.
HS.N-VM.B.4. (+) Add and subtract vectors.

a. Add vectors end-to-end, component-wise, and by the parallelogram rule.
Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.

b. Given two vectors in magnitude and direction form, determine the
magnitude and direction of their sum.

c. Understand vector subtraction v —w as v + (—w), where —w is the
additive inverse of w, with the same magnitude as w and pointing
in the opposite direction. Represent vector subtraction graphically
by connecting the tips in the appropriate order, and perform vector
subtraction component-wise.

HS.N-VM.B.5. (+) Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly
reversing their direction; perform scalar multiplication component-wise,
e.g., as c(v,, v,) = (cv,, cv,).

b. Compute the magnitude of a scalar multiple co using ||cv || = |c]o.
Compute the direction of cv knowing that when |c|v # 0, the direction
of cv is either along v (for ¢ > 0) or against v (for ¢ <0).

Perform operations on matrices and use matrices in applications.

HS.N-VM.C.6. (+) Use matrices to represent and manipulate data, e.g., to represent payoffs
or incidence relationships in a network.

HS.N-VM.C.7. (+) Multiply matrices by scalars to produce new matrices, e.g., as when all of
the payoffs in a game are doubled.

HS.N-VM.C.8. (+) Add, subtract, and multiply matrices of appropriate dimensions.
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High School: Number and Quantity (continued)
Number and Quantity: Vector and Matrix Quantities (N-VM) (continued)

HS.N-VM.C.9. (+) Understand that, unlike multiplication of numbers, matrix multiplication HS.N-VM.C.9. (+) Understand that, unlike multiplication of numbers, matrix multiplication
for square matrices is not a commutative operation, but still satisfies the for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties. associative and distributive properties.

HS.N-VM.C.10. (+) Understand that the zero and identity matrices play a role in matrix HS.N-VM.C.10. (+) Understand that the zero and identity matrices play a role in matrix
addition and multiplication similar to the role of 0 and 1 in the real addition and multiplication similar to the role of 0 and 1 in the real
numbers. The determinant of a square matrix is nonzero if and only if the numbers. The determinant of a square matrix is nonzero if and only if the
matrix has a multiplicative inverse. matrix has a multiplicative inverse.

HS.N-VM.C.11. (+) Multiply a vector (regarded as a matrix with one column) by a matrix HS.N-VM.C.11. (+) Multiply a vector (regarded as a matrix with one column) by a matrix
of suitable dimensions to produce another vector. Work with matrices as of suitable dimensions to produce another vector. Work with matrices as
transformations of vectors. transformations of vectors.

HS.N-VM.C.12. (+) Work with 2 x 2 matrices as transformations of the plane, and interpret HS.N-VM.C.12. (+) Work with 2 x 2 matrices as transformations of the plane, and interpret
the absolute value of the determinant in terms of area. the absolute value of the determinant in terms of area.

High School: Algebra
Algebra: Seeing Structure in Expressions (A-SSE)

Interpret the structure of expressions Interpret the structure of expressions
HS.A-SSE.A.1. Interpret expressions that represent a quantity in terms of its context. HS.A-SSE.A.1. Interpret expressions that represent a quantity in terms of its context.
a. Interpret parts of an expression, such as terms, factors, and coefficients. a. Interpret parts of an expression, such as terms, factors, and coefficients.
b. Interpret complicated expressions by viewing one or more of their parts b. Interpret complicated expressions by viewing one or more of their parts
as a single entity. as a single entity.
HS.A-SSE.A.2. Use the structure of an expression to identify ways to rewrite it. HS.A-SSE.A.2. Use the structure of an expression to identify ways to rewrite it.
Write expressions in equivalent forms to solve problems Write expressions in equivalent forms to solve problems
HS.A-SSE.B.3. Choose and produce an equivalent form of an expression to reveal and HS.A-SSE.B.3. Choose and produce an equivalent form of an expression to reveal and
explain properties of the quantity represented by the expression. explain properties of the quantity represented by the expression.
a. Factor a quadratic expression to reveal the zeros of the function it a. Factor a quadratic expression to reveal the zeros of the function it
defines. defines.
b. Complete the square in a quadratic expression to reveal the maximum or b. Complete the square in a quadratic expression to reveal the maximum or
minimum value of the function it defines. minimum value of the function it defines.
c. Use the properties of exponents to transform expressions for exponential c. Use the properties of exponents to transform expressions for exponential
functions. functions.
HS.A-SSE.B.4. Derive the formula for the sum of a finite geometric series (when the HS.A-SSE.B.4. Derive the formula for the sum of a finite geometric series (when the
common ratio is not 1), and use the formula to solve problems. common ratio is not 1), and use the formula to solve problems.

Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR)

Perform arithmetic operations on polynomials Perform arithmetic operations on polynomials

HS.A-APR.A.1. Understand that polynomials form a system analogous to the integers, HS.A-APR.A.1. Understand that polynomials form a system analogous to the integers,
namely, they are closed under the operations of addition, subtraction, and namely, they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials. multiplication; add, subtract, and multiply polynomials.
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High School: Algebra (continued)
Algebra: Arithmetic with Polynomials and Rational Expressions (A-APR) (continued)

Understand the relationship between zeros and factors of polynomials

HS.A-APR.B.2. Know and apply the Remainder Theorem: For a polynomial p(x) and a
number a, the remainder on division by x — @ is p(a), so p(a) = 0 if and only
if (x — a) is a factor of p(x).

HS.A-APR.B.3. Identify zeros of polynomials when suitable factorizations are available,
and use the zeros to construct a rough graph of the function defined by the
polynomial.

Use polynomial identities to solve problems

HS.A-APR.C.4. Prove polynomial identities and use them to describe numerical
relationships.

HS.A-APR.C.5. (+) Know and apply the Binomial Theorem for the expansion of (x +y)" in
powers of x and y for a positive integer n, where x and y are any numbers,
with coefficients determined for example by Pascal’s Triangle.

Rewrite rational expressions

HS.A-APR.D.6. Rewrite simple rational expressions in different forms; write a(x)/b(x) in
the form g(x) + r(x)/b(x), where a(x), b(x), g(x), and r(x) are polynomials
with the degree of r(x) less than the degree of b(x), using inspection, long
division, or, for the more complicated examples, a computer algebra system.

HS.A-APR.D.7. (+) Understand that rational expressions form a system analogous to the
rational numbers, closed under addition, subtraction, multiplication, and
division by a nonzero rational expression; add, subtract, multiply, and divide
rational expressions.

Algebra: Creating Equations (A-CED)

Create equations that describe numbers or relationships

HS.A-CED.A.1. Create equations and inequalities in one variable and use them to solve
problems. Include equations arising from linear and quadratic functions,
and simple rational and exponential functions.

HS.A-CED.A.2. Create equations in two or more variables to represent relationships
between quantities; graph equations on coordinate axes with labels and
scales.

HS.A-CED.A.3. Represent constraints by equations or inequalities, and by systems of
equations and/or inequalities, and interpret solutions as viable or nonviable
options in a modeling context.

HS.A-CED.A 4. Rearrange formulas to highlight a quantity of interest, using the same
reasoning as in solving equations.

Understand the relationship between zeros and factors of polynomials

HS.A-APR.B.2. Know and apply the Remainder Theorem: For a polynomial p(x) and a
number ¢, the remainder on division by x — a is p(a), so p(a) = 0 if and only
if (x — a) is a factor of p(x).

HS.A-APR.B.3. Identify zeros of polynomials when suitable factorizations are available,
and use the zeros to construct a rough graph of the function defined by the
polynomial.

Use polynomial identities to solve problems

HS.A-APR.C.4. Prove polynomial identities and use them to describe numerical
relationships.

HS.A-APR.C.5. (+) Know and apply the Binomial Theorem for the expansion of (x +y)" in
powers of x and y for a positive integer n, where x and y are any numbers,
with coefficients determined for example by Pascal’s Triangle.

Rewrite rational expressions

HS.A-APR.D.6. Rewrite simple rational expressions in different forms; write a(x)/b(x) in
the form q(x) + r(x)/b(x), where a(x), b(x), g(x), and r(x) are polynomials
with the degree of r(x) less than the degree of b(x), using inspection, long
division, or, for the more complicated examples, a computer algebra system.

HS.A-APR.D.7. (+) Understand that rational expressions form a system analogous to the
rational numbers, closed under addition, subtraction, multiplication, and
division by a nonzero rational expression; add, subtract, multiply, and divide
rational expressions.

Create equations that describe numbers or relationships

HS.A-CED.A.1. Create equations and inequalities in one variable and use them to solve
problems. Include equations arising from linear and quadratic functions,
and simple rational and exponential functions.

HS.A-CED.A.2. Create equations in two or more variables to represent relationships
between quantities; graph equations on coordinate axes with labels and
scales.

HS.A-CED.A.3. Represent constraints by equations or inequalities, and by systems of
equations and/or inequalities, and interpret solutions as viable or nonviable
options in a modeling context.

HS.A-CED.A 4. Rearrange formulas to highlight a quantity of interest, using the same
reasoning as in solving equations.
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High School: Algebra (continued)

Algebra: Reasoning with Equations and Inequalities (A-REI)

Understand solving equations as a process of reasoning and explain the
reasoning

HS.A-REILA.1. Explain each step in solving a simple equation as following from the equality
of numbers asserted at the previous step, starting from the assumption that
the original equation has a solution. Construct a viable argument to justify a
solution method.

HS.A-RELA.2. Solve simple rational and radical equations in one variable, and give
examples showing how extraneous solutions may arise.

Solve equations and inequalities in one variable

HS.A-RELB.3. Solve linear equations and inequalities in one variable, including equations
with coefficients represented by letters.

HS.A-RELB.4. Solve quadratic equations in one variable.

a. Use the method of completing the square to transform any quadratic
equation in x into an equation of the form (x — p)? = ¢ that has the same
solutions. Derive the quadratic formula from this form.

b. Solve quadratic equations by inspection (e.g., for x* = 49), taking square
roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the
quadratic formula gives complex solutions and write them as a £ bi for
real numbers ¢ and b.

Solve systems of equations

HS.A-RELC.5. Prove that, given a system of two equations in two variables, replacing one
equation by the sum of that equation and a multiple of the other produces a
system with the same solutions.

HS.A-REILC.6. Solve systems of linear equations exactly and approximately (e.g., with
graphs), focusing on pairs of linear equations in two variables.

HS.A-RELC.7. Solve a simple system consisting of a linear equation and a quadratic
equation in two variables algebraically and graphically.

HS.A-REIL.C.8. (+) Represent a system of linear equations as a single matrix equation in a
vector variable.

HS.A-RELC.9. (+) Find the inverse of a matrix if it exists and use it to solve systems of
linear equations (using technology for matrices of dimension 3 x 3 or
greater).

Represent and solve equations and inequalities graphically

HS.A-RELD.10. Understand that the graph of an equation in two variables is the set of all
its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).

HS.A-RELD.11. Explain why the x-coordinates of the points where the graphs of the
equations y =f(x) and y = g(x) intersect are the solutions of the equation
fx) = g(x); find the solutions approximately, e.g., using technology to graph
the functions, make tables of values, or find successive approximations.

Understand solving equations as a process of reasoning and explain the
reasoning

HS.A-REILA.1. Explain each step in solving a simple equation as following from the equality
of numbers asserted at the previous step, starting from the assumption that
the original equation has a solution. Construct a viable argument to justify a
solution method.

HS.A-RELA.2. Solve simple rational and radical equations in one variable, and give
examples showing how extraneous solutions may arise.

Solve equations and inequalities in one variable

HS.A-RELB.3. Solve linear equations and inequalities in one variable, including equations
with coefficients represented by letters.

HS.A-RELB.4. Solve quadratic equations in one variable.

a. Use the method of completing the square to transform any quadratic
equation in x into an equation of the form (x — p)? = g that has the same
solutions. Derive the quadratic formula from this form.

b. Solve quadratic equations by inspection (e.g., for x* = 49), taking square
roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the
quadratic formula gives complex solutions and write them as a £ bi for
real numbers @ and b.

Solve systems of equations
HS.A-REILC.5. Prove that, given a system of two equations in two variables, replacing one

equation by the sum of that equation and a multiple of the other produces a
system with the same solutions.

HS.A-RELC.6. Solve systems of linear equations exactly and approximately (e.g., with
graphs), focusing on pairs of linear equations in two variables.

HS.A-RELC.7. Solve a simple system consisting of a linear equation and a quadratic
equation in two variables algebraically and graphically.

HS.A-REIL.C.S. (+) Represent a system of linear equations as a single matrix equation in a
vector variable.

HS.A-RELC.9. (+) Find the inverse of a matrix if it exists and use it to solve systems of
linear equations (using technology for matrices of dimension 3 x 3 or
greater).

Represent and solve equations and inequalities graphically

HS.A-RELD.10. Understand that the graph of an equation in two variables is the set of all
its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).

HS.A-RELD.11. Explain why the x-coordinates of the points where the graphs of the
equations y = f(x) and y = g(x) intersect are the solutions of the equation
flx) = g(x); find the solutions approximately, e.g., using technology to graph
the functions, make tables of values, or find successive approximations.
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High School: Algebra (continued)

Algebra: Reasoning with Equations and Inequalities (A-REI) (continued)

Include cases where f(x) and/or g(x) are linear, polynomial, rational,
absolute value, exponential, and logarithmic functions.

HS.A-RELD.12. Graph the solutions to a linear inequality in two variables as a half-plane
(excluding the boundary in the case of a strict inequality), and graph
the solution set to a system of linear inequalities in two variables as the
intersection of the corresponding half-planes.

Include cases where f(x) and/or g(x) are linear, polynomial, rational,
absolute value, exponential, and logarithmic functions.

HS.A-RELD.12. Graph the solutions to a linear inequality in two variables as a half-plane
(excluding the boundary in the case of a strict inequality), and graph
the solution set to a system of linear inequalities in two variables as the
intersection of the corresponding half-planes.

High School: Functions

Functions: Interpreting Functions (F-IF)

Understand the concept of a function and use function notation

HS.F-IF.A.1. Understand that a function from one set (called the domain) to another
set (called the range) assigns to each element of the domain exactly one
element of the range. If f is a function and x is an element of its domain,
then f(x) denotes the output of f corresponding to the input x. The graph of
fis the graph of the equation y = f(x).

HS.F-IF.A.2. Use function notation, evaluate functions for inputs in their domains, and
interpret statements that use function notation in terms of a context.

HS.F-IF.A.3. Recognize that sequences are functions, sometimes defined recursively,
whose domain is a subset of the integers.

Interpret functions that arise in applications in terms of the context

HS.F-IF.B.4. For a function that models a relationship between two quantities, interpret
key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship.

HS.F-IF.B.5. Relate the domain of a function to its graph and, where applicable, to the
quantitative relationship it describes.

HS.F-IF.B.6. Calculate and interpret the average rate of change of a function (presented
symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph.

Analyze functions using different representations

HS.F-IF.C.7. Graph functions expressed symbolically and show key features of the graph,

by hand in simple cases and using technology for more complicated cases.

a. Graph linear and quadratic functions and show intercepts, maxima, and
minima.

b. Graph square root, cube root, and piecewise-defined functions, including
step functions and absolute value functions.

¢. Graph polynomial functions, identifying zeros when suitable
factorizations are available, and showing end behavior.

d. (+) Graph rational functions, identifying zeros and asymptotes when
suitable factorizations are available, and showing end behavior.

Understand the concept of a function and use function notation

HS.F-IF.A.1. Understand that a function from one set (called the domain) to another
set (called the range) assigns to each element of the domain exactly one
element of the range. If f is a function and x is an element of its domain,
then f(x) denotes the output of f corresponding to the input x. The graph of
fis the graph of the equation y = f(x).

HS.F-IF.A.2. Use function notation, evaluate functions for inputs in their domains, and
interpret statements that use function notation in terms of a context.

HS.F-IF.A.3. Recognize that sequences are functions, sometimes defined recursively,
whose domain is a subset of the integers.
Interpret functions that arise in applications in terms of the context
HS.F-IF.B.4. For a function that models a relationship between two quantities, interpret

key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship.

HS.F-IF.B.5. Relate the domain of a function to its graph and, where applicable, to the
quantitative relationship it describes.

HS.F-IF.B.6. Calculate and interpret the average rate of change of a function (presented
symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph.

Analyze functions using different representations
HS.F-IF.C.7. Graph functions expressed symbolically and show key features of the graph,
by hand in simple cases and using technology for more complicated cases.
a. Graph linear and quadratic functions and show intercepts, maxima, and
minima.

b. Graph square root, cube root, and piecewise-defined functions, including
step functions and absolute value functions.

¢. Graph polynomial functions, identifying zeros when suitable
factorizations are available, and showing end behavior.

d. (+) Graph rational functions, identifying zeros and asymptotes when
suitable factorizations are available, and showing end behavior.
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HS.F-IF.C.9.

e. Graph exponential and logarithmic functions, showing intercepts and
end behavior, and trigonometric functions, showing period, midline, and
amplitude.

Write a function defined by an expression in different but equivalent forms

to reveal and explain different properties of the function.

a. Use the process of factoring and completing the square in a quadratic
function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.

b. Use the properties of exponents to interpret expressions for exponential
functions.

Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).

Functions: Building Functions (F-BF)
Build a function that models a relationship between two quantities

HS.F-BF.A.L.

HS.F-BF.A.2.

Write a function that describes a relationship between two quantities.

a. Determine an explicit expression, a recursive process, or steps for
calculation from a context.

b. Combine standard function types using arithmetic operations.
c. (+) Compose functions.

Write arithmetic and geometric sequences both recursively and with an
explicit formula, use them to model situations, and translate between the
two forms.

Build new functions from existing functions

HS.F-BF.B.3.

HS.F-BF.B 4.

HS.F-BF.B.5.

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and
Sl + k) for specific values of k (both positive and negative); find the value of
k given the graphs. Experiment with cases and illustrate an explanation of
the effects on the graph using technology. Include recognizing even and odd
functions from their graphs and algebraic expressions for them.

Find inverse functions.

a. Solve an equation of the form f(x) = ¢ for a simple function f that has an
inverse and write an expression for the inverse.

b. (+) Verify by composition that one function is the inverse of another.

c. (+) Read values of an inverse function from a graph or a table, given that
the function has an inverse.

d. (+) Produce an invertible function from a non-invertible function by
restricting the domain.

(+) Understand the inverse relationship between exponents and logarithms

and use this relationship to solve problems involving logarithms and

exponents.

"ACT

High School: Functions (continued)

Functions: Interpreting Functions (F-IF) (continued)

HS.F-IF.C.8.

HS.F-IF.C.9.

e. Graph exponential and logarithmic functions, showing intercepts and
end behavior, and trigonometric functions, showing period, midline, and
amplitude.

Write a function defined by an expression in different but equivalent forms

to reveal and explain different properties of the function.

a. Use the process of factoring and completing the square in a quadratic
function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.

b. Use the properties of exponents to interpret expressions for exponential
functions.

Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).

Build a function that models a relationship between two quantities

HS.F-BF.A.L.

HS.F-BF.A.2.

Write a function that describes a relationship between two quantities.

a. Determine an explicit exXpression, a recursive process, or steps for
calculation from a context.

b. Combine standard function types using arithmetic operations.
c. (+) Compose functions.

Write arithmetic and geometric sequences both recursively and with an
explicit formula, use them to model situations, and translate between the
two forms.

Build new functions from existing functions

HS.F-BF.B.3.

HS.F-BF.B 4.

HS.F-BF.B.5.
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Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and
flx + k) for specific values of k (both positive and negative); find the value of
k given the graphs. Experiment with cases and illustrate an explanation of
the effects on the graph using technology. Include recognizing even and odd
functions from their graphs and algebraic expressions for them.

Find inverse functions.

a. Solve an equation of the form f(x) = ¢ for a simple function f that has an
inverse and write an expression for the inverse.

b. (+) Verify by composition that one function is the inverse of another.

c. (+) Read values of an inverse function from a graph or a table, given that
the function has an inverse.

d. (+) Produce an invertible function from a non-invertible function by
restricting the domain.

(+) Understand the inverse relationship between exponents and logarithms

and use this relationship to solve problems involving logarithms and

exponents.
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High School: Functions (continued)

Functions: Linear, Quadratic, and Exponential Models (F-LE)

Construct and compare linear, quadratic, and exponential models and solve
problems

HS.F-LE.A.1. Distinguish between situations that can be modeled with linear functions
and with exponential functions.

a. Prove that linear functions grow by equal differences over equal intervals,
and that exponential functions grow by equal factors over equal intervals.

b. Recognize situations in which one quantity changes at a constant rate per
unit interval relative to another.

c. Recognize situations in which a quantity grows or decays by a constant
percent rate per unit interval relative to another.

HS.F-LE.A.2. Construct linear and exponential functions, including arithmetic and
geometric sequences, given a graph, a description of a relationship, or two
input-output pairs (include reading these from a table).

HS.F-LE.A.3. Observe using graphs and tables that a quantity increasing exponentially
eventually exceeds a quantity increasing linearly, quadratically, or (more
generally) as a polynomial function.

HS.F-LE.A4. For exponential models, express as a logarithm the solution to ab” = d
where a, ¢, and d are numbers and the base b is 2, 10, or e; evaluate the
logarithm using technology.

Interpret expressions for functions in terms of the situation they model

HS.F-LE.B.5. Interpret the parameters in a linear or exponential function in terms of a
context.

Functions: Trigonometric Functions (F-TF)

Extend the domain of trigonometric functions using the unit circle

HS.F-TF.A.1. Understand radian measure of an angle as the length of the arc on the unit
circle subtended by the angle.

HS.F-TF.A.2. Explain how the unit circle in the coordinate plane enables the extension of
trigonometric functions to all real numbers, interpreted as radian measures
of angles traversed counterclockwise around the unit circle.

HS.F-TF.A.3. (+) Use special triangles to determine geometrically the values of sine,
cosine, tangent for n/3, 1/4 and /6, and use the unit circle to express the
values of sine, cosine, and tangent for x, T +x, and 21 —x in terms of their
values for x, where x is any real number.

HS.F-TF.A4. (+) Use the unit circle to explain symmetry (odd and even) and periodicity
of trigonometric functions.
Model periodic phenomena with trigonometric functions
HS.F-TF.B.5. Choose trigonometric functions to model periodic phenomena with
specified amplitude, frequency, and midline.
HS.F-TF.B.6. (+) Understand that restricting a trigonometric function to a domain on

which it is always increasing or always decreasing allows its inverse to be
constructed.

Construct and compare linear, quadratic, and exponential models and solve
problems

HS.F-LE.A.1. Distinguish between situations that can be modeled with linear functions
and with exponential functions.

a. Prove that linear functions grow by equal differences over equal intervals,
and that exponential functions grow by equal factors over equal intervals.

b. Recognize situations in which one quantity changes at a constant rate per
unit interval relative to another.

¢. Recognize situations in which a quantity grows or decays by a constant
percent rate per unit interval relative to another.

HS.F-LE.A.2. Construct linear and exponential functions, including arithmetic and
geometric sequences, given a graph, a description of a relationship, or two
input-output pairs (include reading these from a table).

HS.F-LE.A.3. Observe using graphs and tables that a quantity increasing exponentially
eventually exceeds a quantity increasing linearly, quadratically, or (more
generally) as a polynomial function.

HS.F-LE.A.4. For exponential models, express as a logarithm the solution to ab® = d
where a, ¢, and d are numbers and the base b is 2, 10, or e; evaluate the
logarithm using technology.

Interpret expressions for functions in terms of the situation they model

HS.F-LE.B.5. Interpret the parameters in a linear or exponential function in terms of a
context.

Extend the domain of trigonometric functions using the unit circle

HS.F-TF.A.1. Understand radian measure of an angle as the length of the arc on the unit
circle subtended by the angle.

HS.F-TF.A.2. Explain how the unit circle in the coordinate plane enables the extension of
trigonometric functions to all real numbers, interpreted as radian measures
of angles traversed counterclockwise around the unit circle.

HS.F-TF.A.3. (+) Use special triangles to determine geometrically the values of sine,
cosine, tangent for /3, m/4 and /6, and use the unit circle to express the
values of sine, cosine, and tangent for x, 7 +x, and 21 —« in terms of their
values for x, where x is any real number.

HS.F-TF.A.4. (+) Use the unit circle to explain symmetry (odd and even) and periodicity
of trigonometric functions.

Model periodic phenomena with trigonometric functions
HS.F-TF.B.5. Choose trigonometric functions to model periodic phenomena with
specified amplitude, frequency, and midline.

HS.F-TF.B.6. (+) Understand that restricting a trigonometric function to a domain on
which it is always increasing or always decreasing allows its inverse to be
constructed.
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High School: Functions (continued)

Functions: Trigonometric Functions (F-TF) (continued)

HS.F-TF.B.7. (+) Use inverse functions to solve trigonometric equations that arise in
modeling contexts; evaluate the solutions using technology, and interpret
them in terms of the context.

Prove and apply trigonometric identities

HS.F-TF.C.8. Prove the Pythagorean identity sin*(0) + cos*(8) = 1 and use it to find sin(6),
cos(0), or tan(0) given sin(0), cos(0), or tan(0) and the quadrant of the
angle.

HS.F-TF.C.9. (+) Prove the addition and subtraction formulas for sine, cosine, and tangent
and use them to solve problems.

HS.F-TF.B.7. (+) Use inverse functions to solve trigonometric equations that arise in
modeling contexts; evaluate the solutions using technology, and interpret
them in terms of the context.

Prove and apply trigonometric identities

HS.F-TF.C.8. Prove the Pythagorean identity sin*(0) + cos*(6) = 1 and use it to find sin(8),
cos(8), or tan(8) given sin(0), cos(0), or tan() and the quadrant of the
angle.

HS.F-TF.C.9. (+) Prove the addition and subtraction formulas for sine, cosine, and tangent
and use them to solve problems.

High School: Geometry

Geometry: Congruence (G-CO)

Experiment with transformations in the plane

HS.G-CO.A.1. Know precise definitions of angle, circle, perpendicular line, parallel line,
and line segment, based on the undefined notions of point, line, distance
along a line, and distance around a circular arc.

HS.G-CO.A.2. Represent transformations in the plane using, e.g., transparencies and
geometry software; describe transformations as functions that take
points in the plane as inputs and give other points as outputs. Compare
transformations that preserve distance and angle to those that do not
(e.g., translation versus horizontal stretch).

HS.G-CO.A.3. Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the
rotations and reflections that carry it onto itself.

HS.G-CO.A.4. Develop definitions of rotations, reflections, and translations in terms of
angles, circles, perpendicular lines, parallel lines, and line segments.

HS.G-CO.A.5. Given a geometric figure and a rotation, reflection, or translation, draw
the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure
onto another.

Understand congruence in terms of rigid motions

HS.G-CO.B.6. Use geometric descriptions of rigid motions to transform figures and to
predict the effect of a given rigid motion on a given figure; given two
figures, use the definition of congruence in terms of rigid motions to decide
if they are congruent.

HS.G-CO.B.7. Use the definition of congruence in terms of rigid motions to show that
two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

HS.G-CO.B.8. Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow
from the definition of congruence in terms of rigid motions.

Experiment with transformations in the plane

HS.G-CO.A.1. Know precise definitions of angle, circle, perpendicular line, parallel line,
and line segment, based on the undefined notions of point, line, distance
along a line, and distance around a circular arc.

HS.G-CO.A.2. Represent transformations in the plane using, e.g., transparencies and
geometry software; describe transformations as functions that take
points in the plane as inputs and give other points as outputs. Compare
transformations that preserve distance and angle to those that do not
(e.g., translation versus horizontal stretch).

HS.G-CO.A.3. Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the
rotations and reflections that carry it onto itself.

HS.G-CO.A.4. Develop definitions of rotations, reflections, and translations in terms of
angles, circles, perpendicular lines, parallel lines, and line segments.

HS.G-CO.A.5. Given a geometric figure and a rotation, reflection, or translation, draw
the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure
onto another.

Understand congruence in terms of rigid motions

HS.G-CO.B.6. Use geometric descriptions of rigid motions to transform figures and to
predict the effect of a given rigid motion on a given figure; given two
figures, use the definition of congruence in terms of rigid motions to decide
if they are congruent.

HS.G-CO.B.7. Use the definition of congruence in terms of rigid motions to show that
two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

HS.G-CO.B.8. Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow
from the definition of congruence in terms of rigid motions.
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High School: Geometry (continued)

Geometry: Congruence (G-CO) (continued)

Prove geometric theorems

HS.G-CO.C.9. Prove theorems about lines and angles.
HS.G-CO.C.10. Prove theorems about triangles.
HS.G-CO.C.11. Prove theorems about parallelograms.
Make geometric constructions

HS.G-CO.D.12. Make formal geometric constructions with a variety of tools and methods
(compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a
segment; bisecting an angle; constructing perpendicular lines, including the
perpendicular bisector of a line segment; and constructing a line parallel to a
given line through a point not on the line.

HS.G-CO.D.13. Construct an equilateral triangle, a square, and a regular hexagon inscribed
in a circle.

Geometry: Similarity, Right Triangles, and Trigonometry (G-SRT)

Understand similarity in terms of similarity transformations

HS.G-SRT.A.1. Verify experimentally the properties of dilations given by a center and a
scale factor:

a. A dilation takes a line not passing through the center of the dilation to a
parallel line, and leaves a line passing through the center unchanged.

b. The dilation of a line segment is longer or shorter in the ratio given by
the scale factor.

HS.G-SRT.A.2. Given two figures, use the definition of similarity in terms of similarity
transformations to decide if they are similar; explain using similarity
transformations the meaning of similarity for triangles as the equality of all
corresponding pairs of angles and the proportionality of all corresponding
pairs of sides.

HS.G-SRT.A.3. Use the properties of similarity transformations to establish the AA criterion
for two triangles to be similar.

Prove theorems involving similarity
HS.G-SRT.B.4. Prove theorems about triangles.

HS.G-SRT.B.5. Use congruence and similarity criteria for triangles to solve problems and to
prove relationships in geometric figures.

Define trigonometric ratios and solve problems involving right triangles

HS.G-SRT.C.6. Understand that by similarity, side ratios in right triangles are properties of

the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

HS.G-SRT.C.7. Explain and use the relationship between the sine and cosine of
complementary angles.

HS.G-SRT.C.8. Use trigonometric ratios and the Pythagorean Theorem to solve right
triangles in applied problems.

Prove geometric theorems
HS.G-CO.C.9. Prove theorems about lines and angles.

HS.G-CO.C.10. Prove theorems about triangles.

HS.G-CO.C.11. Prove theorems about parallelograms.

Make geometric constructions

HS.G-CO.D.12. Make formal geometric constructions with a variety of tools and methods
(compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a
segment; bisecting an angle; constructing perpendicular lines, including the

perpendicular bisector of a line segment; and constructing a line parallel to a
given line through a point not on the line.

HS.G-CO.D.13. Construct an equilateral triangle, a square, and a regular hexagon inscribed
in a circle.

Understand similarity in terms of similarity transformations
HS.G-SRT.A.1. Verify experimentally the properties of dilations given by a center and a
scale factor:
a. A dilation takes a line not passing through the center of the dilation to a
parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by
the scale factor.

HS.G-SRT.A.2. Given two figures, use the definition of similarity in terms of similarity
transformations to decide if they are similar; explain using similarity
transformations the meaning of similarity for triangles as the equality of all
corresponding pairs of angles and the proportionality of all corresponding
pairs of sides.

HS.G-SRT.A.3. Use the properties of similarity transformations to establish the AA criterion
for two triangles to be similar.

Prove theorems involving similarity
HS.G-SRT.B.4. Prove theorems about triangles.

HS.G-SRT.B.5. Use congruence and similarity criteria for triangles to solve problems and to
prove relationships in geometric figures.

Define trigonometric ratios and solve problems involving right triangles

HS.G-SRT.C.6. Understand that by similarity, side ratios in right triangles are properties of
the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

HS.G-SRT.C.7. Explain and use the relationship between the sine and cosine of
complementary angles.

HS.G-SRT.C.8. Use trigonometric ratios and the Pythagorean Theorem to solve right
triangles in applied problems.
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High School: Geometry (continued)
Geometry: Similarity, Right Triangles, and Trigonometry (G-SRT) (continued)

Apply trigonometry to general triangles
HS.G-SRT.D.9. (+) Derive the formula A = 1/2 ab sin(C) for the area of a triangle by
drawing an auxiliary line from a vertex perpendicular to the opposite side.
HS.G-SRT.D.10. (+) Prove the Laws of Sines and Cosines and use them to solve problems.

HS.G-SRT.D.11. (+) Understand and apply the Law of Sines and the Law of Cosines to find
unknown measurements in right and non-right triangles (e.g., surveying
problems, resultant forces).

Geometry: Circles (G-C)
Understand and apply theorems about circles
HS.G-C.A.1. Prove that all circles are similar.

HS.G-C.A.2. Identify and describe relationships among inscribed angles, radii, and
chords.

HS.G-C.A.3. Construct the inscribed and circumscribed circles of a triangle, and prove
properties of angles for a quadrilateral inscribed in a circle.

HS.G-C.A 4. (+) Construct a tangent line from a point outside a given circle to the circle.

Find arc lengths and areas of sectors of circles

HS.G-C.B.5. Derive using similarity the fact that the length of the arc intercepted by an
angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a
sector.

Geometry: Expressing Geometric Properties with Equations (G-GPE)

Translate between the geometric description and the equation for a conic
section

HS.G-GPE.A.1. Derive the equation of a circle of given center and radius using the
Pythagorean Theorem; complete the square to find the center and radius of
a circle given by an equation.

HS.G-GPE.A 2. Derive the equation of a parabola given a focus and directrix.

HS.G-GPE.A.3. (+) Derive the equations of ellipses and hyperbolas given the foci, using the
fact that the sum or difference of distances from the foci is constant.

Use coordinates to prove simple geometric theorems algebraically
HS.G-GPE.B.4. Use coordinates to prove simple geometric theorems algebraically.

HS.G-GPE.B.5. Prove the slope criteria for parallel and perpendicular lines and use them
to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

HS.G-GPE.B.6. Find the point on a directed line segment between two given points that
partitions the segment in a given ratio.

HS.G-GPE.B.7. Use coordinates to compute perimeters of polygons and areas of triangles
and rectangles, e.g., using the distance formula.

Apply trigonometry to general triangles
HS.G-SRT.D.9. (+) Derive the formula A = 1/2 ab sin(C) for the area of a triangle by
drawing an auxiliary line from a vertex perpendicular to the opposite side.
HS.G-SRT.D.10. (+) Prove the Laws of Sines and Cosines and use them to solve problems.

HS.G-SRT.D.11. (+) Understand and apply the Law of Sines and the Law of Cosines to find
unknown measurements in right and non-right triangles (e.g., surveying
problems, resultant forces).

Understand and apply theorems about circles
HS.G-C.A.1. Prove that all circles are similar.

HS.G-C.A.2. Identify and describe relationships among inscribed angles, radii, and
chords.

HS.G-C.A.3. Construct the inscribed and circumscribed circles of a triangle, and prove
properties of angles for a quadrilateral inscribed in a circle.

HS.G-C.A4. (+) Construct a tangent line from a point outside a given circle to the circle.
Find arc lengths and areas of sectors of circles

HS.G-C.B.5. Derive using similarity the fact that the length of the arc intercepted by an
angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a
sector.

Translate between the geometric description and the equation for a conic
section

HS.G-GPE.A.1. Derive the equation of a circle of given center and radius using the
Pythagorean Theorem; complete the square to find the center and radius of
a circle given by an equation.

HS.G-GPE.A.2. Derive the equation of a parabola given a focus and directrix.

HS.G-GPE.A.3. (+) Derive the equations of ellipses and hyperbolas given the foci, using the
fact that the sum or difference of distances from the foci is constant.

Use coordinates to prove simple geometric theorems algebraically
HS.G-GPE.B.4. Use coordinates to prove simple geometric theorems algebraically.

HS.G-GPE.B.5. Prove the slope criteria for parallel and perpendicular lines and use them
to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

HS.G-GPE.B.6. Find the point on a directed line segment between two given points that
partitions the segment in a given ratio.

HS.G-GPE.B.7. Use coordinates to compute perimeters of polygons and areas of triangles
and rectangles, e.g., using the distance formula.

Confidential—ACT, Inc.




.A(:TaAspire

Grades 9-10

"ACT

High School: Geometry (continued)

Geometry: Geometric Measurement and Dimension (G-GMD)

Explain volume formulas and use them to solve problems

HS.G-GMD.A 1. Give an informal argument for the formulas for the circumference of a
circle, area of a circle, volume of a cylinder, pyramid, and cone.

HS.G-GMD.A.2. (+) Give an informal argument using Cavalieri’s principle for the formulas
for the volume of a sphere and other solid figures.

HS.G-GMD.A.3. Use volume formulas for cylinders, pyramids, cones, and spheres to solve
problems.

Visualize relationships between two-dimensional and three-dimensional

objects

HS.G-GMD.B.4. Identify the shapes of two-dimensional cross-sections of three-dimensional
objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Geometry: Modeling with Geometry (G-MG)

Apply geometric concepts in modeling situations

HS.G-MG.A.1. Use geometric shapes, their measures, and their properties to describe
objects (e.g., modeling a tree trunk or a human torso as a cylinder).

HS.G-MG.A.2. Apply concepts of density based on area and volume in modeling situations
(e.g., persons per square mile, BTUs per cubic foot).

HS.G-MG.A.3. Apply geometric methods to solve design problems (e.g., designing an
object or structure to satisfy physical constraints or minimize cost; working
with typographic grid systems based on ratios).

Explain volume formulas and use them to solve problems

HS.G-GMD.A 1. Give an informal argument for the formulas for the circumference of a
circle, area of a circle, volume of a cylinder, pyramid, and cone.

HS.G-GMD.A.2. (+) Give an informal argument using Cavalieri’s principle for the formulas
for the volume of a sphere and other solid figures.

HS.G-GMD.A.3. Use volume formulas for cylinders, pyramids, cones, and spheres to solve
problems.

Visualize relationships between two-dimensional and three-dimensional

objects

HS.G-GMD.B.4. Identify the shapes of two-dimensional cross-sections of three-dimensional
objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Apply geometric concepts in modeling situations

HS.G-MG.A.1. Use geometric shapes, their measures, and their properties to describe
objects (e.g., modeling a tree trunk or a human torso as a cylinder).

HS.G-MG.A.2. Apply concepts of density based on area and volume in modeling situations
(e.g., persons per square mile, BTUs per cubic foot).

HS.G-MG.A.3. Apply geometric methods to solve design problems (e.g., designing an
object or structure to satisfy physical constraints or minimize cost; working
with typographic grid systems based on ratios).

High School: Statistics and Probability
Statistics and Probability: Interpreting Categorical and Quantitative Data (S-ID)

Summarize, represent, and interpret data on a single count or measurement
variable

HS.S-ID-A.1. Represent data with plots on the real number line (dot plots, histograms,
and box plots).

HS.S-ID-A.2. Use statistics appropriate to the shape of the data distribution to compare
center (median, mean) and spread (interquartile range, standard deviation)
of two or more different data sets.

HS.S-ID-A.3. Interpret differences in shape, center, and spread in the context of the data
sets, accounting for possible effects of extreme data points (outliers).

HS.S-ID-A.4. Use the mean and standard deviation of a data set to fit it to a normal
distribution and to estimate population percentages. Recognize that there
are data sets for which such a procedure is not appropriate. Use calculators,
spreadsheets, and tables to estimate areas under the normal curve.

Summarize, represent, and interpret data on a single count or measurement
variable

HS.S-ID-A.1. Represent data with plots on the real number line (dot plots, histograms,
and box plots).

HS.S-ID-A.2. Use statistics appropriate to the shape of the data distribution to compare
center (median, mean) and spread (interquartile range, standard deviation)
of two or more different data sets.

HS.S-ID-A.3. Interpret differences in shape, center, and spread in the context of the data
sets, accounting for possible effects of extreme data points (outliers).

HS.S-ID-A 4. Use the mean and standard deviation of a data set to fit it to a normal
distribution and to estimate population percentages. Recognize that there
are data sets for which such a procedure is not appropriate. Use calculators,
spreadsheets, and tables to estimate areas under the normal curve.
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High School: Statistics and Probability (continued)
Statistics and Probability: Interpreting Categorical and Quantitative Data (S-1D) (continued)

Summarize, represent, and interpret data on two categorical and quantitative
variables

HS.S-ID-B.5. Summarize categorical data for two categories in two-way frequency
tables. Interpret relative frequencies in the context of the data (including
joint, marginal, and conditional relative frequencies). Recognize possible
associations and trends in the data.

HS.S-ID-B.6. Represent data on two quantitative variables on a scatter plot, and describe
how the variables are related.

a. Fit a function to the data; use functions fitted to data to solve problems in
the context of the data.

b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.
Interpret linear models

HS.S-ID-C.7. Interpret the slope (rate of change) and the intercept (constant term) of a
linear model in the context of the data.

HS.S-ID-C.8. Compute (using technology) and interpret the correlation coefficient of a
linear fit.

HS.S-ID-C.9. Distinguish between correlation and causation.

Summarize, represent, and interpret data on two categorical and quantitative
variables

HS.S-ID-B.5. Summarize categorical data for two categories in two-way frequency
tables. Interpret relative frequencies in the context of the data (including
joint, marginal, and conditional relative frequencies). Recognize possible
associations and trends in the data.

HS.S-ID-B.6. Represent data on two quantitative variables on a scatter plot, and describe
how the variables are related.

a. Fit a function to the data; use functions fitted to data to solve problems in
the context of the data.

b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.
Interpret linear models

HS.S-ID-C.7. Interpret the slope (rate of change) and the intercept (constant term) of a
linear model in the context of the data.

HS.S-ID-C.8. Compute (using technology) and interpret the correlation coefficient of a
linear fit.

HS.S-ID-C.9. Distinguish between correlation and causation.

Statistics and Probability: Making Inferences and Justifying Conclusions (S-1C)

Understand and evaluate random processes underlying statistical experiments

HS.S-IC.A.1. Understand statistics as a process for making inferences about population
parameters based on a random sample from that population.

HS.S-IC.A.2. Decide if a specified model is consistent with results from a given data-
generating process, e.g., using simulation.

Make inferences and justify conclusions from sample surveys, experiments,
and observational studies

HS.S-IC.B.3. Recognize the purposes of and differences among sample surveys,
experiments, and observational studies; explain how randomization relates
to each.

HS.S-IC.B.4. Use data from a sample survey to estimate a population mean or proportion;
develop a margin of error through the use of simulation models for random
sampling.

HS.S-IC.B.5. Use data from a randomized experiment to compare two treatments; use
simulations to decide if differences between parameters are significant.

HS.S-IC.B.6. Evaluate reports based on data.

Understand and evaluate random processes underlying statistical experiments

HS.S-IC.A.1. Understand statistics as a process for making inferences about population
parameters based on a random sample from that population.

HS.S-IC.A.2. Decide if a specified model is consistent with results from a given data-
generating process, e.g., using simulation.
Make inferences and justify conclusions from sample surveys, experiments,
and observational studies

HS.S-IC.B.3. Recognize the purposes of and differences among sample surveys,
experiments, and observational studies; explain how randomization relates
to each.

HS.S-IC.B.4. Use data from a sample survey to estimate a population mean or proportion;
develop a margin of error through the use of simulation models for random
sampling.

HS.S-IC.B.5. Use data from a randomized experiment to compare two treatments; use
simulations to decide if differences between parameters are significant.

HS.S-IC.B.6. Evaluate reports based on data.
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Grades 9-10
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High School: Statistics and Probability (continued)
Statistics and Probability: Conditional Probability and the Rules of Probability (S-CP)

Understand independence and conditional probability and use them to
interpret data

HS.S-CP.A.1. Describe events as subsets of a sample space (the set of outcomes) using
characteristics (or categories) of the outcomes, or as unions, intersections,
or complements of other events (“or,” “and,” “not”).

HS.S-CP.A.2. Understand that two events A and B are independent if the probability of A
and B occurring together is the product of their probabilities, and use this
characterization to determine if they are independent.

HS.S-CP.A.3. Understand the conditional probability of A given B as P(A and B)/P(B), and
interpret independence of A and B as saying that the conditional probability
of A given B is the same as the probability of A, and the conditional
probability of B given A is the same as the probability of B.

HS.S-CP.A 4. Construct and interpret two-way frequency tables of data when two
categories are associated with each object being classified. Use the two-
way table as a sample space to decide if events are independent and to
approximate conditional probabilities.

HS.S-CP.A.5. Recognize and explain the concepts of conditional probability and
independence in everyday language and everyday situations.
Use the rules of probability to compute probabilities of compound events in a
uniform probability model
HS.S-CP.B.6. Find the conditional probability of A given B as the fraction of B’s outcomes
that also belong to A, and interpret the answer in terms of the model.

HS.S-CP.B.7. Apply the Addition Rule, P(A or B) = P(A) + P(B) — P(A and B), and
interpret the answer in terms of the model.

HS.S-CP.B.8. (+) Apply the general Multiplication Rule in a uniform probability model,
P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the answer in terms
of the model.

HS.S-CP.B.9. (+) Use permutations and combinations to compute probabilities of
compound events and solve problems.

Statistics and Probability: Using Probability to Make Decisions (S-MD)

Calculate expected values and use them to solve problems

HS.S-MD.A.1. (+) Define a random variable for a quantity of interest by assigning a
numerical value to each event in a sample space; graph the corresponding
probability distribution using the same graphical displays as for data
distributions.

HS.S-MD.A.2. (+) Calculate the expected value of a random variable; interpret it as the
mean of the probability distribution.

HS.S-MD.A.3. (+) Develop a probability distribution for a random variable defined for a
sample space in which theoretical probabilities can be calculated; find the
expected value.

Understand independence and conditional probability and use them to
interpret data

HS.S-CP.A.1. Describe events as subsets of a sample space (the set of outcomes) using
characteristics (or categories) of the outcomes, or as unions, intersections,
or complements of other events (“or,” “and,” “not”).

HS.S-CP.A.2. Understand that two events A and B are independent if the probability of A
and B occurring together is the product of their probabilities, and use this
characterization to determine if they are independent.

HS.S-CP.A.3. Understand the conditional probability of A given B as P(A and B)/P(B), and
interpret independence of A and B as saying that the conditional probability
of A given B is the same as the probability of A, and the conditional
probability of B given A is the same as the probability of B.

HS.S-CP.A 4. Construct and interpret two-way frequency tables of data when two
categories are associated with each object being classified. Use the two-
way table as a sample space to decide if events are independent and to
approximate conditional probabilities.

HS.S-CP.A.5. Recognize and explain the concepts of conditional probability and
independence in everyday language and everyday situations.

Use the rules of probability to compute probabilities of compound events in a
uniform probability model

HS.S-CP.B.6 Find the conditional probability of A given B as the fraction of B’s outcomes
that also belong to A, and interpret the answer in terms of the model.

HS.S-CP.B.7. Apply the Addition Rule, P(A or B) = P(A) + P(B) — P(A and B), and
interpret the answer in terms of the model.

HS.S-CP.B.S. (+) Apply the general Multiplication Rule in a uniform probability model,
P(A and B) = P(A)P(B|A) = P(B)P(A | B), and interpret the answer in terms
of the model.

HS.S-CP.B.9. (+) Use permutations and combinations to compute probabilities of
compound events and solve problems.

Calculate expected values and use them to solve problems

HS.S-MD.A.1. (+) Define a random variable for a quantity of interest by assigning a
numerical value to each event in a sample space; graph the corresponding
probability distribution using the same graphical displays as for data
distributions.

HS.S-MD.A.2. (+) Calculate the expected value of a random variable; interpret it as the
mean of the probability distribution.

HS.S-MD.A.3. (+) Develop a probability distribution for a random variable defined for a
sample space in which theoretical probabilities can be calculated; find the
expected value.
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Grades 9-10 T  Grades 112

High School: Statistics and Probability (continued)
Statistics and Probability: Using Probability to Make Decisions (S-MD)

HS.S-MD.A 4. (+) Develop a probability distribution for a random variable defined for HS.S-MD.A 4. (+) Develop a probability distribution for a random variable defined for
a sample space in which probabilities are assigned empirically; find the a sample space in which probabilities are assigned empirically; find the
expected value. expected value.

Use probability to evaluate outcomes of decisions Use probability to evaluate outcomes of decisions

HS.S-MD.B.5. (+) Weigh the possible outcomes of a decision by assigning probabilities to HS.S-MD.B.5. (+) Weigh the possible outcomes of a decision by assigning probabilities to
payoff values and finding expected values. payoff values and finding expected values.
a. Find the expected payoff for a game of chance. a. Find the expected payoff for a game of chance.
b. Evaluate and compare strategies on the basis of expected values. b. Evaluate and compare strategies on the basis of expected values.

HS.S-MD.B.6. (+) Use probabilities to make fair decisions (e.g., drawing by lots, using a HS.S-MD.B.6. (+) Use probabilities to make fair decisions (e.g., drawing by lots, using a
random number generator). random number generator).

HS.S-MD.B.7. (+) Analyze decisions and strategies using probability concepts (e.g., product HS.S-MD.B.7. (+) Analyze decisions and strategies using probability concepts (e.g., product
testing, medical testing, pulling a hockey goalie at the end of a game). testing, medical testing, pulling a hockey goalie at the end of a game).

High School: Contemporary Mathematics

The standards for Contemporary Mathematics are not measured by ACT assessments.
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Arizona Academic Content Standards for Science
alignment with ACT’s Science Tests

Methods used for comparing the Arizona Science Standards to the ACT
science test

Alignment is indicated in two ways—highlighting and underlining. Highlighting
indicates direct alignment of the Arizona Science Standards benchmark (or
part of the benchmark) to the ACT and ACT Aspire science tests. Underlining
indicates that there is alignment, but that the alignment is not as direct. An
example of where underlining is more appropriate than highlighting is a

benchmark that is purely based on discipline-specific science content knowledge.

We indicate alignment because the ACT and ACT Aspire science tests are
built on important and fundamental science content and because students do
need science content knowledge to answer some questions on the test. We also
indicate alignment because our research consistently links taking rigorous core
science courses to success on our science tests, and it also shows that those
courses focus heavily on discipline-specific science content knowledge. Lastly,
the test is very rich in science content and those students with a clearer grasp
of fundamental discipline-specific content can much more readily navigate the
scientific scenarios and questions. The alignment, though, is not considered
direct because (as discussed earlier) the focus of the assessments is on science
process and because students do not receive a specific score or indicator
regarding any particular subject in science (e.g., a biology score or a chemistry
score). For benchmarks that involve aspects that fully and partially align, there
is a mix of highlighting and underlining. Here are three examples showing
different degrees of alignment.

Formulate predictions in the realm of science based on observed cause and

effect relationships.
(Strand 1, Concept 1, Grade 4, PO 3.)

Distinguish among the types of bonds (i.e., ionic, covalent, metallic

hydrogen bonding.

(Strand 5, Concept 4, HS, PO 4.)

Analyze how patterns in the fossil record, nuclear chemistry, geology.
molecular biology, and geographical distribution give support to the theory
of organic evolution through natural selection over billions of years and the
resulting present day biodiversity.

(Strand 4, Concept 4, HS, PO 5.)
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In the first case, the complete benchmark is highlighted because it represents

a process skill that is directly measured on the tests and it matches skills that
are part of the ACT and ACT Aspire reporting category Evaluation of Models,
Inferences, and Experimental Results. In the second case, the benchmark is
underlined because it is solely representing discipline-specific science content
knowledge, which aligns with science content presented on the ACT and ACT
Aspire science tests, but is not highlighted because it is not directly measured
by the tests and is not reported on (i.e. students don’t receive a biology score).
In the third case, the entire benchmark is matched because it aligns to the ACT
and ACT Aspire science tests, but only the part of the benchmark that is directly
assessed (which is a science process skill) is highlighted, while the rest of the
benchmark (which has discipline-specific content) is underlined.

Other aspects related to science and that involve science process, but are not
assessed on the ACT and ACT Aspire science tests, involve value judgments,
such as cost, ethics, and diversity. These are important ways in which science
is embedded in our society, but involve opinion, perspective, and other aspects
that may not have clear-cut answers, and thus, are not appropriate for a large-
scale, national science assessment.

Analyze the costs, benefits, and risks of various ways of dealing with the following
needs or problems:

e various forms of alternative energy

e storage of nuclear waste

¢ abandoned mines

e greenhouse gases
¢ hazardous wastes (Strand 3, Concept 2, HS, PO 1.)

In this case, the part of the benchmark that represents content that could

be found on our tests (e.g., a study that evaluates how the use of different
types of energy affects the environment) is underlined, while the part of the
benchmark regarding political and social consequences is not matched. This
can be a valuable aspect of a curriculum that ties social and political matters to
science, but involves personal perspective and value judgments that would not
be assessed on large-scale science assessments like the ACT and ACT Aspire
science tests.




Science Standard
Articulated by Grade Level

Strand I: Inquiry Process
Concept 1: K-4* Observations, Questions, and Hypotheses
5-8 Observations, Questions, and Hypotheses

HS Observations, Questions, and Hypotheses

Concept 2: K-4* Scientific Testing (Investigating and Modeling)
5-8 Scientific Testing (Investigating and Modeling)
HS  Scientific Testing (Investigating and Modeling)

Concept 3: K—4* Analysis and Conclusions
5-8 Analysis and Conclusions

HS  Analysis, Conclusions, and Refinements

Concept 4: K-4* Communication
5-8 Communication

HS Communication

Strand 2: History and Nature of Science

Concept 1: K-4* History of Science as a Human Endeavor

5-8 History of Science as a Human Endeavor

HS History of Science as a Human Endeavor

Concept 2: K—4* Nature of Scientific Knowledge
5-8 Nature of Scientific Knowledge
HS Nature of Scientific Knowledge

*The ACT Aspire alignment will reflect grades 3 and 4 within this grade band.
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Observe, ask questions, and make predictions.

Formulate predictions, questions, or hypotheses based on observations.
Locate appropriate resources.

Formulate predictions, questions, or hypotheses based on observations.
Evaluate appropriate resources.

Participate in planning and conducting investigations, and recording data.
Design and conduct controlled investigations.

Design and conduct controlled investigations.

Organize and analyze data; compare to predictions.
Analyze and interpret data to explain correlations and results; formulate new
questions.

Evaluate experimental design, analyze data to explain results and to propose
further investigations. Design models.

Communicate results of investigations.
Communicate results of investigations.

Communicate results of investigations.

Identify individual and cultural contributions to scientific knowledge.
Identify individual, cultural, and technological contributions to scientific
knowledge.

Identify individual, cultural, and technological contributions to scientific

knowledge.

Understand how science is a process for generating knowledge.

Understand how science is a process for generating knowledge.

Understand how scientists evaluate and extend scientific knowledge.




Science Standard
Articulated by Grade Level (continued)

Strand 3: Science in Personal and Social Perspectives

Concept 1: K-4* Changes in Environments Describe the interactions between human populations, natural hazards, and
the environment.

5-8 Changes in Environments Describe the interactions between human populations, natural hazards, and
the environment.

HS Changes in Environments Describe the interactions between human populations, natural hazards, and
the environment.

Concept 2: K-4* Science and Technology in Society Understand the impact of technology.
5-8 Science and Technology in Society Develop viable solutions to a need or problem.
HS Science and Technology in Society Develop viable solutions to a need or problem.
Concept 3: HS Human Population Characteristics Analyze factors that affect human populations.

Strand 4: Life Science

Concept 1: K-4* Characteristics of Organisms Understand that basic structures in plants and animals serve a function.
5-8 Structure and Function in Living Systems Understand the relationships between structures and functions of organisms.
HS The Cell Understand the role of the cell and cellular processes.
Concept 2: K-4* Life Cycles Understand the life cycles of plants and animals.
5-8 Reproduction and Heredity Understand the basic principles of heredity.
HS Molecular Basis of Heredity Understand the molecular basis of heredity and resulting genetic diversity.
Concept 3: K-4* Organisms and Environments Understand the relationships among various organisms and their environment.
5-8 Populations of Organisms in an Ecosystem Analyze the relationships among various organisms and their environment.
HS Interdependence of Organisms Analyze the relationships among various organisms and their environment.
Concept 4: K-4* Diversity, Adaptation, and Behavior Identify plant and animal adaptations.
5-8 Diversity, Adaptation, and Behavior Identify structural and behavioral adaptations.
HS Biological Evolution Understand the scientific principles and processes involved in biological
evolution.

Concept 5: HS  Matter, Energy, and Organization in Living Understand the organization of living systems, and the role of energy within
Systems (Including Human Systems) those systems.

*The ACT Aspire alignment will reflect grades 3 and 4 within this grade band.
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Science Standard

Articulated by Grade Level (continued)

Strand 5: Physical Science

Concept 1: K-4*
5-8

HS

Concept 2: K-4*
5-8
HS

Concept 3: K-4*
5-8
HS

Concept 4: HS

Concept 5: HS

Properties of Objects and Materials

Properties and Changes of Properties
in Matter

Structure and Properties of Matter

Position and Motion of Objects
Motion and Forces

Motions and Forces

Energy and Magnetism
Transfer of Energy

Conservation of Energy and Increase
in Disorder

Chemical Reactions

Interactions of Energy and Matter

Strand 6: Earth and Space Science

Concept 1: K-4*
5-8

HS
Concept 2: K-3*
4-8

HS

Concept 3: K-4*
5-8

Properties of Earth Materials
Structure of the Earth

Geochemical Cycles
Objects in the Sky
Earth’s Processes and Systems

Energy in the Earth System
(Both Internal and External)

Changes in the Earth and Sky
Earth in the Solar System

Classify objects and materials by their observable properties.

Understand physical and chemical properties of matter.

Understand physical, chemical, and atomic properties of matter.

Understand spatial relationships and the way objects move.

Understand the relationship between force and motion.

Analyze relationships between forces and motion.

Investigate different forms of energy.

Understand that energy can be stored and transferred.

Understand ways that energy is conserved, stored, and transferred.

Investigate relationships between reactants and products in chemical reactions.

Understand the interactions of energy and matter.

Identify the basic properties of Earth materials.

Describe the composition and interactions between the structure of the Earth
and its atmosphere.

Analyze the interactions between the Earth’s structures, atmosphere, and
geochemical cycles.

Identify objects in the sky.
Understand the processes acting on the Earth and their interaction with the
Earth systems.

Understand the relationships between the Earth’s land masses, oceans, and
atmosphere.

Understand characteristics of weather conditions and climate.

Understand the relationships of the Earth and other obijects in the solar system.

HS  Origin and Evolution of the Earth System Analyze the factors used to explain the history and evolution of the Earth.

Concept4: HS  Origin and Evolution of the Universe Analyze the factors used to explain the origin and evolution of the universe.

*The ACT Aspire alignment will reflect grades 3 and 4 within this grade band.
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Strand |: Inquiry Process

A(:T@Aspire

Concept |: Observations, Questions, and Hypotheses

Observe, ask questions, and make predictions.

PO 1. Formulate relevant questions about the properties of objects, organisms, and events of
the environment using observations and prior knowledge.

PO 2. Predict the results of an investigation based on observed patterns, not random
guessing.

Concept 2: Scientific Testing (Investigating and Modeling)

Participate in planning and conducting investigations, and recording data.

PO 1. Demonstrate safe behavior and appropriate procedures (e.g., use of instruments
materials, organisms) in all science inquiry.

PO 2. Plan a simple investigation (e.g.. one plant receives adequate water, one receives too
much water, and one receives too little water) based on the formulated questions.

PO 3. Conduct simple investigations (e.g., related to plant life cycles, changing the pitch of a

sound, properties of rocks) in life, physical, and Earth and space sciences.

PO 4. Use metric and U.S. customary units to measure objects.
PO 5. Record data in an organized and appropriate format (e.g., t-chart, table, list, written log).

Concept 3: Analysis and Conclusions

Organize and analyze data; compare to predictions.

PO 1. Organize data using the following methods with appropriate labels:
* bar graphs
* pictographs
e tally charts

PO 2. Construct reasonable interpretations of the collected data based on formulated
questions.

PO 3. Compare the results of the investigation to predictions made prior to the investigation.

PO 4. Generate questions for possible future investigations based on the conclusions of the
investigation.

PO 5. Record questions for further inquiry based on the conclusions of the investigation.

A(:TiAspire

Observe, ask questions, and make predictions.
PO 1. Differentiate inferences from observations.

PO 2. Formulate a relevant question through observations that can be tested by an
investigation.

PO 3. Formulate predictions in the realm of science based on observed cause and effect
relationships.

PO 4. Locate information (e.g.. book, article, website) related to an investigation.

Participate in planning and conducting investigations, and recording data.

PO 1. Demonstrate safe behavior and appropriate procedures (e.g.. use and care of
technology. materials, organisms) in all science inquiry.

PO 2. Plan a simple investigation that identifies the variables to be controlled.

PO 3. Conduct controlled investigations (e.g., related to erosion, plant life cycles, weather
magnetism) in life, physical, and Earth and space sciences.

PO 4. Measure using appropriate tools (e.g., ruler, scale, balance) and units of measure
(i.e., metric, U.S. customary).

PO 5. Record data in an organized and appropriate format (e.g., t-chart, table, list, written log).

Organize and analyze data; compare to predictions.

PO 1. Analyze data obtained in a scientific investigation to identify trends.

PO 2. Formulate conclusions based upon identified trends in data.

PO 3. Determine that data collected is consistent with the formulated question.
PO 4. Determine whether the data supports the prediction for an investigation.

PO 5. Develop new questions and predictions based upon the data collected in the
investigation.
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Strand |: Inquiry Process (continued)

A(:TaAspire A(:TWAspire‘

T B Y S

Concept 4: Communication

Communicate results of investigations. Communicate results of investigations.

PO 1. Communicate investigations and explanations using evidence and appropriate PO 1. Communicate verbally or in writing the results of an inquiry.
terminology. PO 2. Choose an appropriate graphic representation for collected data:

PO 2. Describe an investigation in ways that enable others to repeat it. e bar graph

PO 3. Communicate with other groups to describe the results of an investigation. * line graph

¢ Venn diagram
¢ model

PO 3. Communicate with other groups or individuals to compare the results of a common
investigation.
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ACTWAspire

Strand |: Inquiry Process

ACTWAspire

ACTWAspire

ACTWAspire

" Grades W Grade6 W Grade7 W Grades

Concept |: Observations, Questions, and Hypotheses

Formulate predictions, questions, or hypotheses based on observations. Locate appropriate resources.

PO 1. Formulate a relevant question through
observations that can be tested by an
investigation.

PO 2. Formulate predictions in the realm of

science based on observed cause and

effect relationships.

PO 3. Locate information (e.g., book, article

website) related to an investigation.

PO 1. Differentiate among a question
hypothesis, and prediction.

PO 2. Formulate questions based on
observations that lead to the

development of a hypothesis.

Locate research information, not
limited to a single source, for
use in the design of a controlled
investigation.

PO 3.

Concept 2: Scientific Testing (Investigating and Modeling)

Design and conduct controlled investigations.

PO 1. Demonstrate safe behavior and
appropriate procedures (e.g., use
and care of technology, materials
organisms) in all science inquiry.
Plan a simple investigation that
identifies the variables to be
controlled.

PO 2.

PO 3. Conduct simple investigations

(e.o., related to forces and motion
Earth processes) based on student
developed questions in life, physical

and Earth and space sciences.

PO 4. Measure using appropriate tools

(e.g., ruler, scale, balance) and units of

measure (i.e., metric, U.S. customary).

PO 5. Record data in an organized and
appropriate format (e.g., t-chart, table,

list, written log).

PO 1. Demonstrate safe behavior and
appropriate procedures (e.g., use
and care of technology, materials
organisms) in all science inquiry.
Design an investigation to test
individual variables using scientific
processes.

PO 2.

PO 3. Conduct a controlled investigation

using scientific processes.

PO 4. Perform measurements using
appropriate scientific tools
(e.g., balances, microscopes,

probes, micrometers).

PO 5. Keep a record of observations, notes,
sketches, questions, and ideas using
tools such as written and/or computer

logs.

Concept 3: Analysis and Conclusions

PO 1. Formulate questions based on
observations that lead to the
development of a hypothesis.

PO 2. Select appropriate resources for

background information related to

a question, for use in the design of a

controlled investigation.

PO 3. Explain the role of a hypothesis in a

scientific inquiry.

PO 1. Demonstrate safe behavior and

appropriate procedures (e.g., use
and care of technology, materials
organisms) in all science inquiry.
Design an investigation to test
individual variables using scientific
processes.

PO 2.

PO 3. Conduct a controlled investigation,
utilizing multiple trials, to test a

hypothesis using scientific processes.

PO 4. Perform measurements using
appropriate scientific tools
(e.g., balances, microscopes,

probes, micrometers).

PO 5. Keep a record of observations, notes,

sketches, questions, and ideas using

tools such as written and/or computer

logs.

Analyze and interpret data to explain correlations and results; formulate new questions.

PO 1. Analyze data obtained in a scientific
investigation to identify trends and
form conclusions.

PO 2. Analyze whether the data is consistent
with the proposed explanation that
motivated the investigation.

PO 1. Analyze data obtained in a scientific
investigation to identify trends.

PO 2. Form a logical argument about a
correlation between variables or
sequence of events (e.g., construct a
cause-and-effect chain that explains a

sequence of events).

PO 1. Analyze data obtained in a scientific
investigation to identify trends.

PO 2. Form a logical argument about a
correlation between variables or
sequence of events (e.g., construct a
cause-and-effect chain that explains a

sequence of events).
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PO 1.

PO 2.

PO 3.

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

PO 1.

PO 2.

Formulate questions based on
observations that lead to the
development of a hypothesis.

Use appropriate research information

not limited to a single source, to use
in the development of a testable

hypothesis.

Generate a hypothesis that can be
tested.

Demonstrate safe behavior and
appropriate procedures (e.g., use
and care of technology, materials
organisms) in all science inquiry.
Design a controlled investigation to
support or reject a hypothesis.

Conduct a controlled investigation to
support or reject a hypothesis.

Perform measurements using
appropriate scientific tools
(e.g., balances, microscopes,
probes, micrometers).

Keep a record of observations, notes,
sketches, questions, and ideas using
tools such as written and/or computer
logs.

Analyze data obtained in a scientific
investigation to identify trends.

Form a logical argument about a
correlation between variables or
sequence of events (e.g., construct a
cause-and-effect chain that explains a
sequence of events).




ACTWAspire

Strand |: Inquiry Process (continued)

ACTWAspire

ACTWAspire

ACTWAspire

T Grades W Grade6 W Grade7 W Grades

Concept 3: Analysis and Conclusions (continued)

Analyze and interpret data to explain correlations and results; formulate new questions.
PO 3.

PO 4.

PO 5.

Evaluate the reasonableness of the
outcome of an investigation.

Develop new investigations and
predictions based on questions
that arise from the findings of an
investigation.

Identify possible relationships
between variables in simple
investigations (e.g., time and distance;
incline and mass of object).

Concept 4: Communication

Communicate results of investigations.
PO 1.

PO 2.

PO 3.

Communicate verbally or in writing
the results of an inquiry.
Choose an appropriate graphic
representation for collected data:

* bar graph

e line graph

e Venn diagram

* model
Communicate with other groups or
individuals to compare the results of a
common investigation.

PO 3.

PO 4.

PO 5.

PO 6.

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

Evaluate the observations and data
reported by others.

Interpret simple tables and graphs
produced by others.

Analyze the results from previous and/
or similar investigations to verify the
results of the current investigation.

Formulate new questions based on the
results of a completed investigation.

Choose an appropriate graphic
representation for collected data:
e line graph
* double bar graph
e stem and leaf plot
* histogram
Display data collected from a
controlled investigation.

Communicate the results of an
investigation with appropriate
use of qualitative and quantitative
information.

Create a list of instructions that
others can follow in carrying out a
procedure (without the use of personal

pronouns).
Communicate the results and
conclusion of the investigation.

PO 3.

PO 4.

PO 5.

PO 6.

POT.

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

Analyze results of data collection
in order to accept or reject the
hypothesis.

Determine validity and reliability of
results of an investigation.

Formulate a conclusion based on data
analysis.

Refine hypotheses based on results
from investigations.

Formulate new questions based on the
results of a previous investigation.

Choose an appropriate graphic
representation for collected data:
e line graph
* double bar graph
e stem and leaf plot

* histogram

Display data collected from a
controlled investigation.

Communicate the results of an
investigation with appropriate
use of qualitative and quantitative
information.

Write clear, step-by-step instructions
for following procedures (without the
use of personal pronouns).

Communicate the results and
conclusion of the investigation.
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PO 3.

PO 4.

PO 5.

PO 6.

POT.

PO S

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

Interpret data that show a variety of
possible relationships between two
variables, including:

* positive relationship

* negative relationship

* no relationship
Formulate a future investigation based
on the data collected.
Explain how evidence supports the
validity and reliability of a conclusion.
Identify the potential investigational
error that may occur (e.g., flawed
investigational design, inaccurate
measurement, computational errors,
unethical reporting).
Critique scientific reports from
periodicals, television, or other media.

Formulate new questions based on the
results of a previous investigation.

Communicate the results of an
investigation.
Choose an appropriate graphic
representation for collected data:

e line graph

* double bar graph

e stem and leaf plot

e histogram
Present analyses and conclusions in
clear, concise formats.
Write clear, step-by-step instructions
for conducting investigations or
operating equipment (without the use
of personal pronouns).

Communicate the results and
conclusion of the investigation.




Strand |: Inquiry Process

.ACTGAspire ThACTz

High School

Concept |: Observations, Questions, and Hypotheses

Formulate predictions, questions, or hypotheses based on observations.
Evaluate appropriate resources.

PO 1. Evaluate scientific information for relevance to a given problem.

PO 2. Develop questions from observations that transition into testable hypotheses.

PO 3. Formulate a testable hypothesis.

PO 4. Predict the outcome of an investigation based on prior evidence, probability, and/or
modeling (not guessing or inferring).

Concept 2: Scientific Testing (Investigating and Modeling)

Design and conduct controlled investigations.

PO 1. Demonstrate safe and ethical procedures (e.g., use and care of technology, materials
organisms) and behavior in all science inquiry.

PO 2. Identify the resources needed to conduct an investigation.

PO 3. Design an appropriate protocol (written plan of action) for testing a hypothesis:
¢ Identify dependent and independent variables in a controlled investigation.
¢ Determine an appropriate method for data collection (e.g., using balances,

thermometers, microscopes, spectrophotometer, using qualitative changes).

¢ Determine an appropriate method for recording data (e.g., notes, sketches,
photographs, videos, journals (logs), charts, computers/calculators).

PO 4. Conduct a scientific investigation that is based on a research design.

PO 5. Record observations, notes, sketches, questions, and ideas using tools such as journals,

charts, graphs, and computers.

Concept 3: Analysis, Conclusions, and Refinements

Evaluate experimental design, analyze data to explain results and to propose
further investigations. Design models.

PO 1. Interpret data that show a variety of possible relationships between variables,
including:
e positive relationship
* negative relationship
* no relationship
PO 2. Evaluate whether investigational data support or do not support the proposed
hypothesis.
PO 3. Critique reports of scientific studies (e.g., published papers, student reports).
PO 4. Evaluate the design of an investigation to identify possible sources of procedural error,
including:
e sample size
e trials
e controls
e analyses

PO 5. Design models (conceptual or physical) of the following to represent “real world”
scenarios:

e carbon cycle
* water cycle
e phase change

e collisions

PO 6. Use descriptive statistics to analyze data, including:

* mean
e frequency
* range

PO 7. Propose further investigations based on the findings of a conducted investigation.

Concept 4: Communication

Communicate results of investigations.

PO 1. For a specific investigation, choose an appropriate method for communicating the
results.

PO 2. Produce graphs that communicate data.
PO 3. Communicate results clearly and logically.

PO 4. Support conclusions with logical scientific arguments.
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Strand 2: History and Nature of Science

A(:T@Aspire A(:TWAspire

T S Y S

Concept |I: History of Science as a Human Endeavor

Identify individual and cultural contributions to scientific knowledge. Identify individual and cultural contributions to scientific knowledge.

PO 1. Identify how diverse people and/or cultures, past and present, have made important PO 1. Identify how diverse people and/or cultures, past and present, have made important
contributions to scientific innovations (e.g., John Muir [naturalist], supports Strand 4; contributions to scientific innovations (e.g., Margaret Mead [anthropologist], supports
Thomas Edison [inventor], supports Strand 5; Mae Jemison [engineer, physician Strand 4: Nikola Tesla [engineer, inventor] supports Strand 5: Michael Faraday
astronaut], supports Strand 6,: Edmund Halley [scientist], supports Strand 6). [scientist], supports Strand 5: Benjamin Franklin [scientist], supports Strand 5).

PO 2. Describe science related career opportunities. PO 2. Describe science related career opportunities.

Concept 2: Nature of Scientific Knowledge

Understand how science is a process for generating knowledge. Understand how science is a process for generating knowledge.
PO 1. Describe how, in a system (e.g., terrarium, house) with many components, the PO 1. Explain the role of experimentation in scientific inquiry.
components usually influence one another. PO 2. Describe the interaction of components in a system (e.g., flashlight, radio).

PO 2. Explain why a system may not work if a component is defective or missing. PO 3. Explain various ways scientists generate ideas (e.g., observation, experiment

collaboration, theoretical and mathematical models).
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ACTWAspire

Strand 2: History and Nature of Science

ACTWAspire

ACTWAspire

ACTWAspire

Grades W Grade6 W Grade7 W Grades

Concept |I: History of Science as a Human Endeavor

Identify individual, cultural, and technological contributions to scientific knowledge.

PO 1.

Identify how diverse people and/or
cultures, past and present, have made
important contributions to scientific
innovations (e.g., Percy Lavon Julian
[scientist], supports Strand 4: Niels
Bohr [scientist], supports Strand 5;
Edwin Hubble [scientist], supports

Strand 6).

PO 1.

PO 2.

PO 3.

PO 4.

Identify how diverse people and/or
cultures, past and present, have made
important contributions to scientific
innovations (e.g., Jacques Cousteau
[inventor, marine explorer], supports
Strand 4; William Beebe [scientist]
supports Strand 4; Thor Heyerdahl
[anthropologist], supports Strand 6).

Describe how a major milestone
in science or technology has
revolutionized the thinking of the time

(e.g., Cell Theory, sonar, SCUBA,
underwater robotics).

Analyze the impact of a major
scientific development occurring
within the past decade.

Describe the use of technology in
science-related careers.

Concept 2: Nature of Scientific Knowledge

Understand how science is a process for generating knowledge.

PO 1.

PO 2.

PO 3.

PO 4.

Provide examples that support the
premise that science is an ongoing
process that changes in response to
new information and discoveries (e.g.
space exploration, medical advances).

Explain the cycle by which new
scientific knowledge generates new
scientific inquiry.

Describe how scientific knowledge

is subject to modification and/or
change as new information/technology

challenges prevailing theories.

Compare collaborative approaches

that scientists use for investigations
(e.g., teams, individual with peer

review).

PO 1.

PO 2.

Describe how science is an ongoing
process that changes in response to
new information and discoveries.

Describe how scientific knowledge is
subject to change as new information
and/or technology challenges

prevailing theories.

PO 1.

PO 2.

PO 3.

PO 4.

PO 1.

PO 2.

Identify how diverse people and/or
cultures, past and present, have made
important contributions to scientific
innovations (e.g., Rachel Carson
[scientist], supports Strand 4: Luis
Alvarez [scientist] and Walter Alvarez

[scientist], support Strand 6: Percival
Lowell [scientist], supports Strand
6: Copernicus [scientist], supports

Strand 6).

Describe how a major milestone
in science or technology has
revolutionized the thinking of
the time (e.g., global positioning
system, telescopes, seismographs

photography).

Analyze the impact of a major
scientific development occurring
within the past decade.

Analyze the use of technology in
science-related careers.

Describe how science is an ongoing
process that changes in response to
new information and discoveries.

Describe how scientific knowledge is
subject to change as new information
and/or technology challenges

prevailing theories.
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PO 1.

PO 2.

PO 3.

PO 4.

PO 1.

Identify how diverse people and/

or cultures, past and present, have
made important contributions to
scientific innovations (e.g., Watson and
Crick [scientists], support Strand 4
Rosalind Franklin [scientist], supports
Strand 4: Charles Darwin [scientist]
supports Strand 4; George Washington
Carver [scientist, inventor], supports
Strand 4; Joseph Priestley [scientist]
supports Strand 5; Sir Frances Bacon
[philosopher], supports Strand 5;
Isaac Newton [scientist], supports

Strand 5).

Evaluate the effects of the following
major scientific milestones on society:

¢ Mendelian Genetics
e Newton’s Laws

Evaluate the impact of a major
scientific development occurring
within the past decade.

Evaluate career opportunities related
to life and physical sciences.

Apply the following scientific
processes to other problem solving or
decision making situations

* observing

® questioning

® communicating

® comparing

® measuring
classifying

e predicting
organizing data
inferring
generating hypotheses
identifying variables




Strand 2: History and Nature of Science (continued)

ACTgAspire ACTgAspire ACTgAspire ACTgAspire

Grades W Grade6 W Grade7 W Grades

Concept 2: Nature of Scientific Knowledge (continued)

Understand how science is a process for generating knowledge.

PO 5. Describe qualities of the scientists’
habits of mind (e.g., openness
skepticism, integrity, tolerance).

PO 2. Describe how scientific knowledge is
subject to change as new information
and/or technology challenges

PO 3. Apply the following scientific
processes to other problem solving or
decision making situations

PO 3. Apply the following scientific
processes to other problem solving or
decision making situations
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* observing * observing prevailing theories.

* questioning * questioning PO 3. Defend the principle that accurate

® communicating ® communicating record keeping, openness, and

* comparing * comparing replication are essential for

* measuring * measuring maintaining an investigator’s

o classifvin o classifyin credibility with other scientists and

. y1 5 . y1 & society.

e predicting ¢ predicting o lnins why scienific clai b

* organizing data e organizing data PO 4. R e =
: - - : questionable if based on very small

e inferring e inferring los of data. biased \

. ting hypotheses e generating hypotheses samp-es of Cata, biased samples,
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¢ identifying variables ¢ identifying variables ool




Strand 2: History and Nature of Science

.ACT@Aspire ThACTE

High School

Concept |I: History of Science as a Human Endeavor Concept 2: Nature of Scientific Knowledge

Identify individual, cultural, and technological contributions to scientific Understand how scientists evaluate and extend scientific knowledge.
knowledge. PO 1. Specify the requirements of a valid, scientific explanation (theory), including that it be:
PO 1. Describe how human curiosity and needs have influenced science, impacting the * logical

quality of life worldwide. o subiect to peer review
PO 2. Describe how diverse people and/or cultures, past and present, have made important * public

contributions to scientific innovations. o respectful of rules of evidence
PO 3. Analyze how specific changes in science have affected society. PO 2. Explain the process by which accepted ideas are challenged or extended by scientific
PO 4. Analyze how specific cultural and/or societal issues promote or hinder scientific innovation.

advancements. PO 3. Distinguish between pure and applied science.

PO 4. Describe how scientists continue to investigate and critically analyze aspects of
theories.
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Strand 3: Science in Personal and Social Perspectives

A(:T@Aspire A(:TWAspire

T B Y S

Concept I: Changes in Environments

Describe the interactions between human populations, natural hazards, and Describe the interactions between human populations, natural hazards, and

the environment. the environment.

PO 1. Describe the major factors that could impact a human population (e.g., famine, PO 1. Describe how natural events and human activities have positive and negative impacts
drought, disease, improved transportation, medical breakthroughs). on environments (e.g., fire, floods, pollution, dams).

PO 2. Describe the beneficial and harmful impacts of natural events and human activities on PO 2. Evaluate the consequences of environmental occurrences that happen either rapidly
the environment (e.g., forest fires, flooding, pesticides). (e.g., fire, flood, tornado) or over a long period of time (e.g., drought, melting ice caps

the greenhouse effect, erosion).

Concept 2: Science and Technology in Society

Understand the impact of technology. Understand the impact of technology.
PO 1. Identify ways that people use tools and techniques to solve problems. PO 1. Describe how science and technology (e.g.. computers, air conditioning, medicine)
PO 2. Describe the development of different technologies (e.g., communication have improved the lives of many people.
entertainment, transportation, medicine) in response to resources, needs, and values. PO 2. Describe benefits (e.g., easy communications, rapid transportation) and risks
PO 3. Design and construct a technological solution to a common problem or need using (e.g.. pollution, destruction of natural resources) related to the use of technology.
common materials. PO 3. Design and construct a technological solution to a common problem or need using

common materials.
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Strand 3: Science in Personal and Social Perspectives

ACTWAspire

ACTWAspire

ACTWAspire

ACTWAspire

Grades W Grade6 W Grade7 W Grades

Concept I: Changes in Environments

Describe the interactions between human populations, natural hazards, and the environment.

PO 1. Explain the impacts of natural hazards PO 1.
on habitats (e.g., global warming

floods, asteroid or large meteor

impacts).

Propose a solution, resource, or

product that addresses a specific

human, animal, or habitat need.

PO 2.

PO 3. Evaluate the possible strengths and

weaknesses of a proposed solution to

a specific problem relevant to human

animal, or habitat needs.

PO 2.

Evaluate the effects of the following

natural hazards:

e sandstorm
¢ hurricane
e tornado

* ultraviolet light

e lichtning-caused fire

Describe how people plan for, and

respond to, the following natural

disasters:

e drought
* flooding

e tornadoes

Concept 2: Science and Technology in Society

Develop viable solutions to a need or problem.

PO 1. Describe the relationship between PO 1.
science and technology.
PO 2. Explain how scientific knowledge PO 2.
skills, and technological capabilities
are integral to a variety of careers. PO 3.
PO 3. Design and construct a technological
solution to a common problem or need
using common materials. PO 4.

Propose viable methods of responding

to an identified need or problem.

Compare possible solutions to best

address an identified need or problem.

Design and construct a solution to

an identified need or problem using

simple classroom materials.

Describe a technological discovery

that influences science.

PO 1.

PO 2.

PO 3.

PO 1.

PO 2.

PO 3.

PO 4.

Analyze environmental risks

(e.g.. pollution, destruction of habitat)
caused by human interaction with
biological or geological systems.

Analyze environmental benefits of the
following human interactions with
biological or geological systems:

e reforestation
e habitat restoration
e construction of dams

Propose possible solutions to address
the environmental risks in biological or

geological systems.

Propose viable methods of responding
to an identified need or problem.

Compare solutions to best address an
identified need or problem.

Design and construct a solution to
an identified need or problem using
simple classroom materials.

Describe a scientific discovery that
influences technology.
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PO 1.

PO 2.

PO 1.

PO 2.

PO 3.

PO 4.

Analyze the risk factors associated
with natural, human induced, and/or

biological hazards, including:

o waste disposal of industrial
chemicals

* greenhouse gases
Analyze possible solutions to address
the environmental risks associated
with chemicals and biological systems.

Propose viable methods of responding
to an identified need or problem.

Compare solutions to best address an
identified need or problem.

Design and construct a solution to
an identified need or problem using
simple classroom materials.

Compare risks and benefits of the
following technological advances:

e radiation treatments
e oenetic engineering

* airbags




Strand 3: Science in Personal and Social Perspectives

.ACT@Aspire ThACTE

High School

Concept I: Changes in Environments Concept 2: Science and Technology in Society (continued)
Describe the interactions between human populations, natural hazards, and PO 2. Recognize the importance of basing arguments on a thorough understanding of the
the environment. core concepts and principles of science and technology.

PO 1. Evaluate how the processes of natural ecosystems affect, and are affected by, humans. PO 3. Support a position on a science or technology issue.
PO 2. Describe the environmental effects of the following natural and/or human-caused PO 4. Analyze the use of renewable and nonrenewable resources in Arizona:
hazards: o water
¢ flooding e Jland
e drought e soil
e earthquakes ® minerals
o fires ® air
* pollution PO 5. Evaluate methods used to manage natural resources (e.g., reintroduction of wildlife,

e extreme weather fire ecology).
PO 3. Assess how human activities (e.g., clear cutting, water management, tree thinning) can

affect the potential for hazards. Concept 3: Human Population Characteristics
PO 4. Evaluate the following factors that affect the quality of the environment: Analyze factors that affect human populations.
e urban development PO 1. Analyze social factors that limit the growth of a human population, including:
* smoke e affluence
* volcanic dust e education
PO 5. Evaluate the effectiveness of conservation practices and preservation techniques on e access to health care
environmental quality and biodiversity. e cultural influences
Con cept 2: Science and Technology in Society PO 2. Describe biotic (living) and abiotic (nonliving) factors that affect human populations.

PO 3. Predict the effect of a change in a specific factor on a human population.

Develop viable solutions to a need or problem.

PO 1. Analyze the costs, benefits, and risks of various ways of dealing with the following
needs or problems:
o various forms of alternative energy
® storage of nuclear waste
¢ abandoned mines

e greenhouse gases

e hazardous wastes
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Strand 4: Life Science

A(:T@Aspire

Concept |: Characteristics of Organisms

Understand that basic structures in plants and animals serve a function.

PO 1. Describe the function of the following plant structures:

e roots—absorb nutrients
o stems—provide support
o Jeaves—synthesize food
o flowers—attract pollinators and produce seeds for reproduction

Concept 2: Life Cycles

Understand the life cycles of plants and animals.
PO 1. Compare life cycles of various plants (e.g., conifers, flowering plants, ferns).
PO 2. Explain how growth, death, and decay are part of the plant life cycle.

Concept 3: Organisms and Environments

Understand the relationships among various organisms and their
environment.

PO 1. Identify the living and nonliving components of an ecosystem.

PO 2. Examine an ecosystem to identify microscopic and macroscopic organisms.

PO 3. Explain the interrelationships among plants and animals in different environments:

e producers—plants
e consumers—animals
* decomposers—fungi, insects, bacteria

PO 4. Describe how plants and animals cause change in their environment.

PO 5. Describe how environmental factors (e.g., soil composition, range of temperature
quantity and quality of light or water) in the ecosystem may affect a member
organism’s ability to grow, reproduce, and thrive.

Concept 4: Diversity, Adaptation and Behavior
Identify plant and animal adaptations.
PO 1. Identify adaptations of plants and animals that allow them to live in specific

environments.

PO 2. Describe ways that species adapt when introduced into new environments.

PO 3. Cite examples of how a species’ inability to adapt to changing conditions in the
ecosystem led to the extinction of that species.

ACTiAspire

Understand that basic structures in plants and animals serve a function.

PO 1. Compare structures in plants (e.g., roots, stems, leaves, flowers) and animals
(e.g., muscles, bones, nerves) that serve different functions in growth and survival.

PO 2. Classify animals by identifiable group characteristics:

o vertebrates—mammals, birds, fish, reptiles, amphibians
¢ invertebrates—insects, arachnids

Understand the relationships among various organisms and their
environment.

PO 1. Describe ways various resources (e.g., air, water, plants, animals, soil) are utilized to

meet the needs of a population.

PO 2. Differentiate renewable resources from nonrenewable resources.

PO 3. Analyze the effect that limited resources (e.g., natural gas, minerals) may have on an
environment.

PO 4. Describe ways in which resources can be conserved (e.g., by reducing, reusing
recycling, finding substitutes).

Identify plant and animal adaptations.

PO 1. Recognize that successful characteristics of populations are inherited traits that are
favorable in a particular environment.

PO 2. Give examples of adaptations that allow plants and animals to survive.

e camouflage—horned lizards, coyotes

* mimicry—Monarch and Viceroy butterflies

e physical—cactus spines

¢ mutualism—species of acacia that harbor ants, which repel other harmful insects

Confidential—ACT, Inc.




Strand 4: Life Science
ACTgAspire ACTgAspire ACTgAspire ACTgAspire
" Grades

Concept |I: Structure and Function in Living Systems

Understand the relationships between structures and functions of organisms.

PO 1. Identify the functions and parts of the
skeletal system:
e protection—rib cage, cranium
* support—vertebrae
e movement—pelvis, femur, hip

PO 2. Identify the following types of
muscles:

e cardiac—heart
¢ smooth—stomach
o skeletal—biceps
PO 3. Identify the functions and parts of the
nervous system: .
e control center—brain
¢ relay mechanism—spinal cord
¢ transport messages—nerves

PO 4. Distinguish between voluntary and
involuntary responses.

PO 1. Explain the importance of water to
organisms.

Describe the basic structure of a cell
including:

o cell wall

e cell membrane

® nucleus

PO 2.

PO 3. Describe the function of each of the

following cell parts:

e cell wall
o cell membrane
* nucleus
PO 4. Differentiate between plant and
animal cells.

PO 5. Explain the hierarchy of cells, tissues

organs, and systems.

PO 6. Relate the following structures of
living organisms to their functions:

Animals

e respiration—ogills, lungs
o digestion—stomach, intestines
o circulation—heart, veins, arteries

capillaries
® Jocomotion—muscles, skeleton

Plants

e transpiration—stomata, roots
xylem, phloem

e absorption—roots, xylem, phloem

e response to stimulus (phototropism

hydrotropism, geotropism)—roots
xylem, phloem
PO 7. Describe how the various systems
of living organisms work together to
perform a vital function:

e respiratory and circulatory
e muscular and skeletal
¢ digestive and excretory

Confidential—ACT, Inc.




Strand 4: Life Science (continued)

ACTgAspire ACTgAspire ACTgAspire ACTgAspire

T Grades W "Grade6 W Grade7 W Grades

Concept 2: Reproduction and Heredity

Understand the basic principles of heredity.

PO 1. Explain the purposes of cell division:

e growth and repair
e reproduction
PO 2. Explain the basic principles of

heredity using the human examples of:

* eye color
* widow’s peak
* blood type
PO 3. Distinguish between the nature of
dominant and recessive traits in
humans.

Concept 3: Populations of Organisms in an Ecosystem

Analyze the relationships among various organisms and their environment.

PO 1. Explain that sunlight is the major PO 1. Compare food chains in a specified
source of energy for most ecosystems. ecosystem and their corresponding
PO 2. Describe how the following food web.
environmental conditions affect the PO 2. Explain how organisms obtain and use
quality of life: resources to develop and thrive in:
e water quality  niches
o climate e predator/prey relationships
* population density PO 3. Analyze the interactions of living
® smo organisms with their ecosystems:

e limiting factors
® carrying capacity
PO 4. Evaluate data related to problems
associated with population growth
e.g., overgrazing, forest management
invasion of non-native species) and the

possible solutions.

PO 5. Predict how environmental factors
(e.g., floods, droughts, temperature
changes) affect survival rates in living

organisms.
PO 6. Create a model of the interactions of
living organisms within an ecosystem.
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Strand 4: Life Science (continued)

ACTgAspire ACTgAspire ACTgAspire ACTgAspire

Grades W "Grade6 W Grade7 W Grades

Concept 4: Diversity, Adaptation and Behavior

Identify structural and behavioral adaptations.

PO 1. Explain how an organism’s behavior
allows it to survive in an environment.

PO 2. Describe how an organism can
maintain a stable internal environment
while living in a constantly changing
external environment.

PO 3. Determine characteristics of
organisms that could change over
several generations.

PO 4. Compare the symbiotic and
competitive relationships in organisms
within an ecosystem (e.g.. lichen
mistletoe/tree, clownfish/sea anemone,
native/non-native species).

PO 5. Analyze the following behavioral
cycles of organisms:

e hibernation
® migration
* dormancy (plants)
PO 6. Describe the following factors
that allow for the survival of living
organisms:

® protective coloration
* beak design

* seed dispersal

e pollination
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Strand 4: Life Science
.ACTeAspire ThACTz

High School

Concept I: The Cell

Understand the role of the cell and cellular processes.
PO 1. Describe the role of energy in cellular growth, development, and repair.

PO 2. Compare the form and function of prokaryotic and eukaryotic cells and their cellular

components.
PO 3. Explain the importance of water to cells.

PO 4. Analyze mechanisms of transport of materials (e.g., water, ions, macromolecules) into
and out of cells:

® passive transport
e active transport

PO 5. Describe the purposes and processes of cellular reproduction.

Concept 2: Molecular Basis of Heredity

Understand the molecular basis of heredity and resulting genetic diversity.

PO 1. Analyze the relationships among nucleic acids (DNA, RNA), genes, and chromosomes.

PO 2. Describe the molecular basis of heredity, in viruses and living things, including DNA
replication and protein synthesis.

PO 3. Explain how genotypic variation occurs and results in phenotypic diversity.

PO 4. Describe how meiosis and fertilization maintain genetic variation.

Concept 3: Interdependence of Organisms

Analyze the relationships among various organisms and their environment.

PO 1. Identify the relationships among organisms within populations, communities,
ecosystems, and biomes.

PO 2. Describe how organisms are influenced by a particular combination of biotic (living)
and abiotic (nonliving) factors in an environment.

PO 3. Assess how the size and the rate of growth of a populatlon are determined by birth
igrati ity of the environment.

Concept 4: Biological Evolution

Understand the scientific principles and processes involved in biological
evolution.

PO 1. Identify the following components of natural selection, which can lead to speciation:

* potential for a species to increase its numbers

e oenetic variability and inheritance of offspring due to mutation and recombination
of genes

¢ finite supply of resources required for life

e selection by the environment of those offspring better able to survive and produce

offspring

Concept 4: Biological Evolution (continued)

PO 2. Explain how genotypic and phenotypic variation can result in adaptations that
influence an organism’s success in an environment.

PO 3. Describe how the continuing operation of natural selection underlies a population’s
ability to adapt to changes in the environment and leads to biodiversity and the origin

of new species.
PO 4. Predict how a change in an environmental factor (e.g., rainfall, habitat loss, non-native
species) can affect the number and diversity of species in an ecosystem.

PO 5. Analyze how patterns in the fossil record, nuclear chemistry, geology, molecular
biology, and geographical distribution give support to the theory of organic evolution
through natural selection over billions of years and the resulting present day

PO 6. Analyze, using a biological classification system (i.e., cladistics, phylogeny, morphology.

DNA analysis), the degree of relatedness among various species.

Concept 5: Matter, Energy, and Organization in Living Systems
(Including Human Systems)
Understand the organization of living systems, and the role of energy within
those systems.

PO 1. Compare the processes of photosynthesis and cellular respiration in terms of energy
flow, reactants, and products.

PO 2. Describe the role of organic and inorganic chemicals (e.g., carbohydrates, proteins
lipids, nucleic acids, water, ATP) important to living things.

PO 3. Diagram the following biogeochemical cycles in an ecosystem:
® water
e carbon

® nitrogen

PO 4. Diagram the energy flow in an ecosystem through a food chain.

PO 5. Describe the levels of organization of living things from cells, through tissues, organs,
organ systems, organisms, populations, and communities to ecosystems.
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Strand 5: Physical Science
A(:T@Aspire A(:TWAspire‘
T Grades

Concept 3: Energy and Magnetism

Investigate different forms of energy. Investigate different forms of energy.
PO 1. Demonstrate that light can be: PO 1. Demonstrate that electricity flowing in circuits can produce light, heat, sound, and
e reflected (with mirrors) magnetic effects.
o refracted (with prisms) PO 2. Construct series and parallel electric circuits.
e absorbed (by dark surfaces) PO 3. Explain the purpose of conductors and insulators in various practical applications.
PO 2. Describe how light behaves on striking objects that are: PO 4. Investigate the characteristics of magnets (e.g.. opposite poles attract, like poles repel
e transparent (clear plastic) the force between two magnet poles depends on the distance between them).
e translucent (waxed paper) PO 5. State cause and effect relationships between magnets and circuitry.

* opaque (cardboard)

PO 3. Demonstrate that vibrating objects produce sound.

PO 4. Demonstrate that the pitch of a sound depends on the rate of the vibration (e.¢., a long
rubber band has a lower pitch than a short rubber band).
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Strand 5: Physical Science
ACTgAspire ACTgAspire ACTgAspire ACTgAspire

Grades W Grade6 W Grade7 W Grades

Concept I: Properties and Changes of Properties in Matter

Understand physical and chemical properties of matter.

PO 1. Identify that matter is made of smaller PO 1. Identify different kinds of matter
units called: based on the following physical
* molecules (e.g., H,O, CO,) properties:
e atoms (e.g., H, N, Na) o states
PO 2. Distinguish between mixtures and e density
compounds. * boiling point
PO 3. Describe changes of matter: e melting point

PO 2. Identify different kinds of matter
based on the following chemical

¢ physical—cutting wood, ripping
paper, freezing water
¢ chemical—burning of wood, -
rusting of iron, milk turning sour properties:
® reactivity
*pH
e oxidation (corrosion)
PO 3. Identify the following types of
evidence that a chemical reaction has

e formation of a precipitate

* generation of gas
e color change

* absorption or release of heat

PO 4. Classify matter in terms of elements
compounds, or mixtures.

PO 5. Classify mixtures as being
homogeneous or heterogeneous.

PO 6. Explain the systematic organization of
the periodic table.

PO 7. Investigate how the transfer of energy
can affect the physical and chemical
properties of matter.
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Strand 5: Physical Science (continued)

ACTgAspire ACTgAspire ACTgAspire ACTgAspire

Grades W Grade6 W Grade7 W Grades

Concept 2: Motion and Forces

Understand the relationship between force and motion.

PO 1. Describe the following forces: PO 1. Demonstrate velocity as the rate of
* gravity change of position over time.
e friction PO 2. Identify the conditions under which

an object will continue in its state of
motion (Newton’s 1*' Law of Motion).

PO 2. Describe the various effects forces can
have on an object (e.g., cause motion

halt motion, change direction of PO 3. Describe how the acceleration of a
motion, cause deformation). body is dependent on its mass and the
net applied force (Newton’s 2™ Law of

PO 3. Examine forces and motion through

investigations using simple machines Motion).

(e.g., wedge, plane, wheel and axle, PO 4. Describe forces as interactions

pulley, lever). between bodies (Newton’s 3™ Law of
PO 4. Demonstrate effects of variables on Motion).

an object’s motion (e.g., incline angle PO 5. Create a graph devised from

friction, applied forces). measurements of moving objects and

their interactions, including:

® position-time graphs
* velocity-time graphs

Concept 3: Transfer of Energy

Understand that energy can be stored and transferred.

PO 1. Identify various ways in which
electrical energy is generated using
renewable and nonrenewable
resources (e.g., wind, dams, fossil
fuels, nuclear reactions).

PO 2. Identify several ways in which energy

may be stored.
PO 3. Compare the following ways in which
energy may be transformed:

e mechanical to electrical
e electrical to thermal

PO 4. Explain how thermal energy (heat
energy) can be transferred by:

* conduction
e convection
e radiation
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Strand 5: Physical Science

.ACTeAspire

"ACT

High School

Concept |: Structure and Properties of Matter

Understand physical, chemical, and atomic properties of matter.

PO 1. Describe substances based on their physical properties.

PO 2. Describe substances based on their chemical properties.

PO 3. Predict properties of elements and compounds using trends of the periodic table
(e.g., metals, non-metals, bonding—ionic/covalent).

PO 4. Separate mixtures of substances based on their physical properties.

PO 5. Describe the properties of electric charge and the conservation of electric charge.

PO 6. Describe the following features and components of the atom:
® protons
® neutrons
o electrons

® mass

¢ number and type of particles
® structure

® organization

PO 7. Describe the historical development of models of the atom.

PO 8. Explain the details of atomic structure (e.g., electron configuration, energy levels,

isotopes).

Concept 2: Motions and Forces

Analyze relationships between forces and motion.

PO 1. Determine the rate of change of a quantity (e.g., rate of erosion, rate of reaction, rate
of growth, velocity).

PO 2. Analyze the relationships among position, velocity, acceleration, and time:

e graphically
¢ mathematically

PO 3. Explain how Newton’s 1% Law applies to objects at rest or moving at constant velocity.

PO 4. Using Newton’s 2™ Law of Motion analyze the relationships among the net force
acting on a body, the mass of the body, and the resulting acceleration:

e graphically
¢ mathematically
PO 5. Use Newton’s 3" Law to explain forces as interactions between bodies (e.g.. a table

ushing up on a vase that is pushing down on it; an athlete pushing on a basketball as
the ball pushes back on her).

Concept 2: Motions and Forces (continued)

PO 6. Analyze the two-dimensional motion of objects by using vectors and their

components.
PO 7. Give an example that shows the independence of the horizontal and vertical
components of projectile motion.

PO 8. Analyze the general relationships among force, acceleration, and motion for an object
undergoing uniform circular motion.

PO 9. Represent the force conditions required to maintain static equilibrium.

PO 10. Describe the nature and magnitude of frictional forces.

PO 11. Using the Law of Universal Gravitation, predict how the gravitational force will
change when the distance between two masses changes or the mass of one of them
changes.

PO 12. Using Coulomb’s Law, predict how the electrical force will change when the distance
between two point charges changes or the charge of one of them changes.

PO 13. Analyze the impulse required to produce a change in momentum.

PO 14. Quantify interactions between objects to show that the total momentum is conserved
in both collision and recoil situations.

Concept 3: Conservation of Energy and Increase in Disorder

Understand ways that energy is conserved, stored, and transferred.

PO 1. Describe the following ways in which energy is stored in a system:

® mechanical
* electrical

e chemical

® nuclear

PO 2. Describe various ways in which energy is transferred from one system to another
(e.g., mechanical contact, thermal conduction, electromagnetic radiation.)

PO 3. Recognize that energy is conserved in a closed system.

PO 4. Calculate quantitative relationships associated with the conservation of energy.
PO 5. Analyze the relationship between energy transfer and disorder in the universe (ond
Law of Thermodynamics).

PO 6. Distinguish between heat and temperature.

PO 7. Explain how molecular motion is related to temperature and phase changes.
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Strand 5: Physical Science (continued)

"ACT

High School

.ACTGAspire

Concept 4: Chemical Reactions

Investigate relationships between reactants and products in chemical
reactions.

PO 1.
PO 2.

PO 3.
PO 4.

PO 5.
PO 6.

POT.

PO 8.

PO 9.

PO 10.

PO 11.

PO 12.
PO 13.

Apply the law of conservation of matter to changes in a system.

Identify the indicators of chemical change, including formation of a precipitate
evolution of a gas, color change, absorption or release of heat energy.

Represent a chemical reaction by using a balanced equation.

Distinguish among the types of bonds (i.e., ionic, covalent, metallic, hydrogen

bonding).
Describe the mole concept and its relationship to Avogadro’s number.

Solve problems involving such quantities as moles, mass, molecules, volume of a gas
and molarity using the mole concept and Avogadro’s number.

Predict the properties (e.g., melting point, boiling point, conductivity) of substances
based upon bond type.

Quantify the relationships between reactants and products in chemical reactions
(e.g., stoichiometry, equilibrium, energy transfers).

Predict the products of a chemical reaction using types of reactions (e.g., synthesis
decomposition, replacement, combustion).

Explain the energy transfers within chemical reactions using the law of conservation

of energy.

Predict the effect of various factors (e.g., temperature, concentration, pressure
catalyst) on the equilibrium state and on the rates of chemical reaction.

Compare the nature, behavior, concentration, and strengths of acids and bases.

Determine the transfer of electrons in oxidation/reduction reactions.

Concept 5: Interactions of Energy and Matter

Understand the interactions of energy and matter.

PO 1.

PO 2.

PO 3.
PO 4.
PO 5.
PO 6.

POT.

PO 8.

PO 9.

Describe various ways in which matter and energy interact (e.g., photosynthesis, phase

change).

Describe the following characteristics of waves:

* wavelength
e frequency
* period
e amplitude
Quantify the relationships among the frequency, wavelength, and the speed of light.

Describe the basic assumptions of kinetic molecular theory.

Apply kinetic molecular theory to the behavior of matter (e.g., gas laws).

Analyze calorimetric measurements in simple systems and the energy involved in

changes of state.
Explain the relationship between the wavelength of light absorbed or released by an
atom or molecule and the transfer of a discrete amount of energy.

Describe the relationship among electric potential, current, and resistance in an ohmic

system.
Quantify the relationships among electric potential, current, and resistance in an ohmic

system.
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Strand 6: Earth and Space Science

A(:T@Aspire

Concept |: Properties of Earth Materials

Identify the basic properties of Earth materials.
PO 1. Identify the layers of the Earth:
® crust
¢ mantle
e core (inner and outer)
PO 2. Describe the different types of rocks and how they are formed:

* metamorphic
® igneous
* sedimentary

PO 3. Classify rocks based on the following physical properties:

e color
® texture

PO 4. Describe fossils as a record of past life forms.

PO 5. Describe how fossils are formed.

PO 6. Describe ways humans use Earth materials (e.g., fuel, building materials, growing

food).

Concept 3: Changes in the Earth and Sky

A(:TWAspire

Concept 2: Earth’s Processes and Systems

Understand the processes acting on the Earth and their interaction with the
Earth systems.

PO 1. Identify the Earth processes that cause erosion.

PO 2. Describe how currents and wind cause erosion and land changes.

PO 3. Describe the role that water plays in the following processes that alter the Earth’s
surface features:

® erosion
* deposition
* weathering
PO 4. Compare rapid and slow processes that change the Earth’s surface, including:

o rapid—earthquakes, volcanoes, floods
¢ slow—wind, weathering

PO 5. Identify the Earth events that cause changes in atmospheric conditions (e.g., volcanic
eruptions, forest fires).

PO 6. Analyze evidence that indicates life and environmental conditions have changed
(e.g., tree rings, fish fossils in desert regions. Ice cores).

Understand characteristics of weather conditions and climate.

PO 1. Identify the sources of water within an environment (e.g., ground water, surface water
atmospheric water, glaciers).

PO 2. Describe the distribution of water on the Earth’s surface.

PO 3. Differentiate between weather and climate as they relate to the southwestern United
States.

PO 4. Measure changes in weather (e.g., precipitation, wind speed, barometric pressure).

PO 5. Interpret the symbols on a weather map or chart to identify the following:
¢ temperatures
* fronts
® precipitation
PO 6. Compare weather conditions in various locations (e.g., regions of Arizona, various U.S.
cities. coastal vs. interior geographical regions).
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Strand 6: Earth and Space Science
ACTgAspire ACTgAspire ACTgAspire ACTgAspire

Grades W Grade6 W Grade7 W Grades

Concept |: Structure of the Earth

Describe the composition and interactions between the structure of the Earth and its atmosphere.

PO 1. Describe the properties and the PO 1. Classify rocks and minerals by the
composition of the layers of the following observable properties:
atmosphere. e orain

PO 2. Explain the composition, properties e color
and structure of the Earth’s lakes and e texture
Tivers. ¢ hardness

PO 3. Explain the composition, properties, PO 2. Describe the properties and the
and structures of the oceans’ zones composition of the following major
and layers. layers of the Earth:

PO 4. Analyze the interactions between the e crust
Earth’s atmosphere and the Earth’s o mantle
bodies of water (water cycle). . core

PO 5. Describe ways scientists explore the
Earth’s atmosphere and bodies of
water.

PO 3. Explain the following processes
involved in the formation of the
Earth’s structure:

® erosion
* deposition
¢ plate tectonics
¢ volcanism
PO 4. Describe how the rock and fossil
record show that environmental
conditions have changed over geologic

Concept 2: Earth’s Processes and Systems

Understand the processes acting on the Earth and their interaction with the Earth systems.

PO 1. Describe how the Moon’s appearance PO 1. Explain how water is cycled in nature. PO 1. Explain the rock cycle.
changes during a four-week lunar PO 2. Identify the distribution of water PO 2. Distinguish the components and
cycle. within or among the following: characteristics of the rock cycle for the

PO 2. Describe how Earth’s rotation results following types of rocks:

in day and night at any particular

e atmosphere

: ¢ lithosphere * igneous
location. hydrosph ¢ metamorphic
istinguish betw: lution and ’ S — ;

PO'3. Ei:tlir;iuls CRVEC TEVOIHon & PO 3. Analyze the effects that bodies of * sedimentary

7.})‘ he role of . water have on the climate of a region. PO 3. Analyze the evidence that lithospheric
PO 4. Descnv e the ro.e of gravity as an PO 4. Analyze the following factors that plate movements occur.

attractive force between celestial . o .

affect climate: PO 4. Explain lithospheric plate movement

objects. ;
as a result of convection.

® ocean currents
e elevation
e Jocation
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Strand 6: Earth and Space Science (continued)

ACTgAspire ACTgAspire

T Grades W Gradet W Grade7

Concept 2: Earth’s Processes and Systems (continued)

ACTgAspire

ACTgAspire

Understand the processes acting on the Earth and their interaction with the Earth systems.

PO 5. Analyze the impact of large-scale

weather systems on the local weather.

PO 6. Create a weather system model that
includes:

¢ the Sun
¢ the atmosphere

® bodies of water

Concept 3: Earth in the Solar System

PO 5.

PO 6.

Relate plate boundary movements to
their resulting landforms, including:

® mountains

o faults

o rift valleys

e trenches

* volcanoes

Describe how earthquakes are
measured.

Understand the relationships of the Earth and other objects in the solar system.

PO 1. Identify the known planets of the solar
system.

PO 2. Describe the distinguishing
characteristics of the known planets in
the solar system.

PO 3. Describe various obiects in the sky
(e.g., asteroids, comets, stars, meteors/
shooting stars).

PO 4. Describe the change in position and
motion of the following objects in the
sb[ over time:

e real motion—Moon, planets

¢ apparent motion (due to the
motion of the Earth)—Sun, Moon,
stars

PO 5. Explain the apparent motion of the
Sun and stars.

PO 6. Describe efforts to explore space
(e.g., Apollo missions, space shuttles
Hubble space telescope, space

probes).

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

PO 6.

Explain the phases of the Moon in
terms of the relative positions of the
Earth, Sun, and Moon.

Construct a model for the relative
positions of the Earth, Sun, and
Moon as they relate to corresponding

eclipses.
Explain the interrelationship between
the Earth’s tides and the Moon.

Explain the seasons in the Northern

and Southern Hemispheres in terms
of the tilt of the Earth’s axis relative to

the Earth’s revolution around the Sun.

Identify the following major
constellations visible (seasonally) from
the Northern Hemisphere:

* Orion

e Ursa Major (Great Bear)

¢ Cygnus

* Scorpius

¢ Cassiopeia
Explain the relationship among
common objects in the solar system
galaxy, and the universe.
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Strand 6: Earth and Space Science
.A(:TeAspire ThACTz

High School

Concept |I: Geochemical Cycles
Analyze the interactions between the Earth’s structures, atmosphere, and
geochemical cycles.

PO 1. Identify ways materials are cycled within the Earth system (i.e., carbon cycle, water

cycle, rock cycle).

PO 2. Demonstrate how dynamic processes such as weathering, erosion, sedimentation
metamorphism, and orogenesis relate to redistribution of materials within the Earth
system.

PO 3. Explain how the rock cycle is related to plate tectonics.

PO 4. Demonstrate how the hydrosphere links the biosphere, lithosphere, cryosphere, and
atmosphere.

PO 5. Describe factors that impact current and future water quantity and quality including
surface, ground, and local water issues.

PO 6. Analyze methods of reclamation and conservation of water.

PO 7. Explain how the geochemical processes are responsible for the concentration of
economically valuable minerals and ores in Arizona and worldwide.

Concept 2: Energy in the Earth System (Both Internal and External)
Understand the relationships between the Earth’s land masses, oceans, and
atmosphere.

PO 1. Describe the flow of energy to and from the Earth.

PO 2. Explain the mechanisms of heat transfer (convection, conduction, radiation) among
the atmosphere, land masses, and oceans.

PO 3. Distinguish between weather and climate.
Internal Energy:

PO 4. Demonstrate the relationship between the Earth’s internal convective heat flow and

plate tectonics.
PO 5. Demonstrate the relationships among earthquakes, volcanoes, mountain ranges, mid-
oceanic ridges, deep sea trenches, and tectonic plates.

PO 6. Distinguish among seismic S, P, and surface waves.

PO 7. Analyze the seismic evidence (S and P waves) used to determine the structure of the
Earth.

PO 8. Describe how radioactive decay maintains the Earth’s internal temperature.
External Energy:

PO 9. Explain the effect of heat transfer on climate and weather.

PO 10. Demonstrate the effect of the Earth’s rotation (i.e., Coriolis effect) on the movement
of water and air.

PO 11. Describe the origin, life cycle, and behavior of weather systems (i.e., air mass, front
high and low systems, pressure gradients).

PO 12. Describe the conditions that cause severe weather (e.g., hurricanes, tornadoes

thunderstorms).

Concept 2: Energy in the Earth System (Both Int. & Ext.) (cont.)

PO 13. Propose appropriate safety measures that can be taken in preparation for severe
weather.

PO 14. Analyze how weather is influenced by both natural and artificial Earth features
(e.g., mountain ranges, bodies of water, cities, air pollution).

PO 15. List the factors that determine climate (e.g., altitude, latitude, water bodies
precipitation, prevailing winds, topography).

PO 16. Explain the causes and/or effects of climate changes over long periods of time
(e.g., glaciation, desertification, solar activity, greenhouse effect).

PO 17. Investigate the effects of acid rain, smoke, volcanic dust, urban development, and
greenhouse gases, on climate change over various periods of time.

Concept 3: Origin and Evolution of the Earth System

Analyze the factors used to explain the history and evolution of the Earth.
Earth Origin/System:
PO 1. Describe the scientific theory of the origin of the solar system (solar nebular
hypothesis).
PO 2. Describe the characteristics, location, and motions of the various kinds of objects in
our solar system, including the Sun, planets, satellites, comets, meteors, and asteroids.

PO 3. Explain the phases of the Moon, eclipses (lunar and solar), and the interaction of the
Sun, Moon, and Earth (tidal effect).

Earth HistorylEvolution:
PO 4. Interpret a geologic time scale.

PO 5. Distinguish between relative and absolute geologic dating techniques.

PO 6. Investigate scientific theories of how life originated on Earth (high temperature, low
oxygen, clay catalyst model).

PO 7. Describe how life on Earth has influenced the evolution of the Earth’s systems.

PO 8. Sequence major events in the Earth’s evolution (e.g., mass extinctions, glacial
episodes) using relative and absolute dating data.

PO 9. Analyze patterns in the fossil record related to the theory of organic evolution.

Concept 4: Origin and Evolution of the Universe

Analyze the factors used to explain the origin and evolution of the universe.

PO 1. Describe the Big Bang Theory as an explanation for the origin of the universe.

PO 2. Describe the fusion process that takes place in stars.

PO 3. Analyze the evolution of various types of stars using the Hertzsprung-Russell (HR)
diagram.
PO 4. Compare the evolution (life cycles) of stars of different masses (low and high mass).

PO 5. Explain the formation of the light elements in stars and the heavier elements (what
astronomers call “metals”) in supernova explosions.

PO 6. Explain the evolution and life cycles of galaxies.
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