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Dear CPS Educators,
In April of this year, the Next Genera on Science Standards (NGSS) were published a er years of extraordinary e ort
by science educators across the country. They represent the kind of shi in teaching and learning of science that the
Common Core State Standards represent for literacy and mathema cs: a hugely ambi ous - and essen al - leap forward
to ensure students are well prepared for the challenges we all must face, now and in the future, challenges that require
the ability to think cri cally, analyze informa on and data, and make decisions based on evidence. The good news is that
the kind of rigorous science learning expected by the NGSS embodies the literacy and mathema cs skills expected by the
Common Core standards. This means that as we begin to implement the NGSS, students in classrooms across CPS will
be challenged to integrate the mathema cal and literacy skills and prac ces you are helping them develop in their other
subject areas, while they engage in the work of learning-by-doing science.
To support this cri cal shi in CPS educa on, we’re pleased to share the ﬁrst version of the CPS Science Content
Framework. This document provides a clear path for transi oning to the Next Genera on Science Standards (NGSS),
standards that are designed to provide our students with both an apprecia on of the beauty of science and the skills and
knowledge to understand and engage in science in the classroom and beyond.
The development of the CPS Science Content Framework – SY13-14 was greatly informed by A Framework for K-12
Science Educa on, the Na onal Science Educa onal Leadership Associa on (NSELA), and the Na onal Science Teachers
Associa on (NSTA). Teachers from schools across the District collaborated with the Department of Mathema cs and
Science to build this CPS Framework, and cri cal feedback was provided by our University Partners, as well as local and
na onal science leaders. We cannot thank them enough for their though ul feedback.
The CPS Science Content Framework – SY13-14 focuses our transi on to the NGSS through the CPS Science Planning
Guides that outline the scope of science learning for the 2013-2014 school year, the beginning of the three-year
transi on to full implementa on of NGSS. These Planning Guides support teachers in providing the high-quality science
instruc on aligned with the expecta ons of the NGSS, expecta ons that increase our focus on students actually doing
science.
Before diving into this document and the guides, please take the me to become familiar with the three dimensions
for science instruc on - Disciplinary Core Ideas, Science and Engineering Prac ces, and Crosscu ng Concepts - that are
embedded in the NGSS. They are explained well in A Framework for K-12 Science Educa on, available at
h p://www.nap.edu/catalog. As you learn more about how the dimensions are integrated in the NGSS, you will begin
to appreciate the cri cal shi s that need to occur in every science classroom if we are going to meet the challenge that
NGSS sets out for us.
If you have feedback, ideas for resources, or ques ons about this transi on to the NGSS, do not hesitate to contact the
Department of Mathema cs and Science. We look forward to working with you, to help ensure that all students reach a
level of science achievement that puts them on the path to success in college and career. Thank you for all you do every
day for our students.
Sincerely,

Barbara Byrd-Benne
Chief Execu ve O cer
Chicago Public Schools
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Overview
The Next Generation Science Standards (NGSS) were developed in partnership with the National Research Council (NRC), the
National Science Teachers Association (NSTA), the American Association for the Advancement of Science (AAAS), and Achieve. The
first step in in this process was the development of A Framework for K 12 Science Education (Framework for NGSS) by the National
Academies of Science. The Framework for NGSS identifies broad concepts and practices and “is designed to help realize a vision for
education in the sciences and engineering in which students, over multiple years of school, actively engage in science and
engineering practices and apply crosscutting concepts to deepen their understanding of the core ideas in these fields.”(A Framework
for K 12 Science Education, 2012). It serves as the foundation document for the Next Generation Science Standards. The second step
was the development of the standards based on the Framework. The writing team was composed of 41 members from 26 states,
representing states, K–12 and postsecondary education, and the scientific, engineering, and business communities. As of summer,
2013, states will be in the process of reviewing and adopting the NGSS. (Developing Next Generation Science Standards, 2011
retrieved from http://www.achieve.org/files/NextGenerationScienceStandardsFactSheet.pdf)
While the NGSS provide the performance expectations based on the three dimensions of science learning, they are not intended as
curriculum, tasks, or teaching/learning experiences. Therefore, the CPS Department
Three Dimensions of Science Instruction
of Mathematics and Science has been collaborating with teachers and university
partners to develop the CPS Science Content Framework – SY13 14—a tool that will
The NGSS are designed to address the
rich and complex nature of science
guide teachers as they transition to the implementation of the NGSS.
learning: the processes of thinking about,
Making the transition to these new, higher standards will not be easy. All educators,
analyzing, and using science and
at every level of the system, must work together to create the structures and
engineering information; the
supports that will help teachers provide rigorous learning experiences in their
fundamental concepts that are relevant
science classrooms every day, experiences that are aligned with the new standards,
to all subject areas, and the content that
so that every student is prepared for success after high school.
is unique to individual subject areas.
This document includes:
An introduction to A Framework for K 12 Science Education (Framework for
NGSS) and the Next Generation Science Standards (NGSS)
The instructional shifts needed to transition to the NGSS as outlined in the
Framework for NGSS and how these shifts are evident in the CPS Science
Content Framework– SY13 14:
Focus on deeper teaching of fewer Disciplinary Core Ideas that reflect
real world interconnections.
Integrate the Science and Engineering Practices and Crosscutting
Concepts in all grades, all year.
Maintain coherence through NGSS learning progressions across K 12,
coordinating with Common Core State Standards for Literacy and
Mathematics (CCSS L and CCSS M).
Components of the CPS Science Content Framework– SY13 14:
CPS Science Transition Plan: our phased approach to full
implementation of the NGSS
CPS Science Planning Guides: material to support NGSS aligned
teaching and learning, for grades K 8 and key high school science
courses.

In the standards, these dimensions are
referred to as:
1. Science and Engineering Practices:
they represent the major practices
that scientists and engineers use,
practices that require both skills and
knowledge.
2. Crosscutting Concepts: they connect
ideas across all science disciplines
(subject areas).
3. Disciplinary Core Ideas: four major
domains (subject areas) are: physical
sciences, life sciences, Earth and
space sciences, and engineering/
technology and applications of
science.
When students have learning
experiences that include each dimension
in the context of the others, they are able
to fully develop the skills and
understandings associated with real
science.

Appendix: Recommended professional resource list as well as available informal learning opportunities and guidance
about how to use them to enhance core instruction.
For active links as well as additional science resources, access this document online: CPS Knowledge Center
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CPS Science Content Framework – SY13-14
An Introduction
Next Generation Science Standards, NGSS, were built on a foundation that was established by the vision of science teaching and
learning defined in A Framework for K-12 Science Education (Framework for NGSS), published by the National Research Council
(NRC) in 2012. In developing the Framework for NGSS, the NRC built on prior work, drawing extensively on the American Association
for  the  Advancement  of  Science’s  (AAAS) Project 2061 Science for All Americans (1989), and Benchmarks for Science Literacy (1993),
the National Research  Council’s  (NRC) National Science Education Standards (1996), and the National Science Teachers Association
(NSTA) Science Anchors (2009). Additional resources, such as Ready, Set, Science (2007), Taking Science to School (2007), and
America’s  Lab  Report  (2005), were also critical to the development of the NGSS.
Retrieved on April 24, 2013 from http://www.project2061.org/publications/2061Connections/2011/2011-03c.htm

The overarching goal of our framework for K-12 science education is to ensure that by the end of 12th grade, all
students have some appreciation of the beauty and wonder of science; possess sufficient knowledge of science and
engineering to engage in public discussions on related issues; are careful consumers of scientific and technological
information related to their everyday lives; are able to continue to learn about science outside school; and have the
skills to enter careers of their choice, including (but not limited to) careers in science, engineering, and technology.
(NRC, A Framework for K-12 Science Education, 2012)
Built  on  this  goal,  the  NGSS  define  what  students  should  understand  and  be  able  to  do  in  science.  The  standards  are  “rich in content
and practice, arranged in a coherent manner across disciplines and grades to provide all students an internationally benchmarked
science education.”  They  set  grade-specific and discipline-specific standards that follow coherent learning progressions, progressions
that reflect what current research tells us about how students learn science. The standards  “represent a higher threshold for all
students.” (NGSS, 2013)
A coherent and consistent approach throughout grades K-12 is key to realizing the vision for science and
engineering education embodied in the framework: that students, over multiple years of school, actively engage in
science and engineering practices and apply crosscutting concepts to deepen their understanding of each field’s  
disciplinary core ideas. (NRC, A Framework for K-12 Science Education, 2012)

Three Dimensions
The Framework for NGSS outlines three dimensions that are incorporated in
each standard: 1) Science & Engineering Practices, 2) Disciplinary Core Ideas,
and 3) Crosscutting Concepts.
“The standards are written as student performance expectations. This is a key
difference in the NGSS compared to current standards. These statements each
incorporate a practice, a disciplinary core idea, and a crosscutting concept. The
performance expectations are the assessable components of the NGSS
architecture.”  (NGSS, 2013)
The sequencing of student knowledge and skill development represented by
these three dimensions is different than the sequence found in the former
Illinois State Learning Standards and in instructional materials. The work of
transitioning to the NGSS sequence within CPS, K-12, is described in the CPS
Transition Plan and in grade-level CPS Science Planning Guides, described later
in this document.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).

Introduction to the Standards

Learning Progressions in the NGSS
In an effort to increase coherence in K 12 science education, the Framework for NGSS emphasizes the need for students to have
repeated experiences, in every grade, with increasing sophistication across the grade levels. Such opportunities allow students to
continually build upon and revise their knowledge and abilities. “The goal is to guide their knowledge toward a more scientifically
based and coherent view of the natural sciences and engineering, as well as of the ways in which they are pursued and their results
can be used.” (NRC, A Framework for K 12 Science Education, 2012)
These repeated experiences of increasing sophistication are articulated, for each element of each dimension, as learning
progressions. The learning progressions within the Science and Engineering Practices are the focus of the CPS Science Planning
Guides SY13 14. More information about the learning progressions is available on the NGSS website.
Dimension 1: Science and Engineering Practices
Dimension 1 describes (a) the major practices that scientists employ as they investigate and build models and theories about the
world and (b) a key set of engineering practices that engineers use as they design and build systems. We use the term “practices”
instead of a term such as “skills” to emphasize that engaging in scientific investigation requires not only skill but also knowledge that
is specific to each practice. (NRC, A Framework for K 12 Science Education, 2012). See Table 2, page
Science and Engineering Practice.

, for a description of each

Dimension 2: Disciplinary Core Ideas
The continuing expansion of scientific knowledge makes it impossible to teach all the ideas related to a given discipline in exhaustive
detail during the K 12 years. But given the cornucopia of information available today virtually at a touch—we clearly now live in an
information age—an important role of science education is not to teach “all the facts” but rather to prepare students with sufficient
core knowledge so that they can later acquire additional information on their own. An education focused on a limited set of ideas
and practices in science and engineering should enable students to evaluate and select reliable sources of scientific information, and
allow them to continue their development well beyond their K 12 school years as science learners, users of scientific knowledge, and
perhaps also as producers of such knowledge. What stands out in this dimension is the fact that engineering, technology, and
applications of science are of equal importance to traditional science concepts. (NRC, A Framework for K 12 Science Education, 2012)
Dimension 3: Crosscutting Concepts
Crosscutting Concepts provide a connective structure that supports students’ understanding of science as disciplines and that
facilitates students’ comprehension of the phenomena under study in particular disciplines. They were selected for their value
across the sciences and in engineering. They help provide students with an organizational framework for connecting knowledge
from the various disciplines into a coherent and scientifically based view of the world. These concepts should become common and
familiar touchstones across the disciplines and grade levels. Explicit reference to the concepts, as well as their emergence in multiple
disciplinary contexts, can help students develop a cumulative, coherent, and usable understanding of science and engineering. (NRC,
A Framework for K 12 Science Education, 2012) See Table 3, page
, for a description and an example of each Crosscutting Concept.
The table on the next page lists the elements of each of these three dimensions.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
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TABLE 1: Elements of the Three Dimensions
Science and Engineering Practices

Disciplinary Core Ideas

1.

Physical Sciences

2.
3.

Asking questions (for science) and
defining problems (for
engineering)
Developing and using models
Planning and carrying out
investigations

4.

Analyzing and interpreting data

5.

Using mathematics and
computational thinking

6.

Constructing explanations (for
science) and designing solutions
(for engineering)

PS 1: Matter and its interactions
PS 2: Motion and stability: Forces and
interactions
PS 3: Energy
PS 4: Waves and their applications in
technologies for information
transfer
Life Sciences
LS 1: From molecules to organisms:
Structures and processes

Crosscutting Concepts
1.

Patterns

2.

Cause and effect: Mechanism and
explanation

3.

Scale, proportion, and quantity

4.

Systems and system models

5.

Energy and matter: Flows, cycles, and
conservation

6.

Structure and function

7.

Stability and change

LS 2: Ecosystems: Interactions, energy,
and dynamics

7.

Engaging in argument from
evidence

LS3:

Heredity: Inheritance and
variation of traits

8.

Obtaining, evaluating, and
communicating information

LS4:

Biological evolution: Unity and
diversity

Earth and Space Sciences
ESS 1: Earth’s place in the universe
ESS 2: Earth’s systems
ESS 3: Earth and human activity
Engineering, Technology, and the
Applications of Science
ETS 1: Engineering design
ETS 2: Links among engineering,
technology, science, and society
(Adapted from NRC, A Framework for K 12 Science Education, 2012)
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Introduction to the Standards
How to Read the Next Generation Science Standards (NGSS)
The Next Generation Science Standards (NGSS) architecture reflects the idea that learning is a developmental
progression. It is designed to help students continually build on and revise their knowledge and abilities,
starting from their curiosity about what they see around them and their initial conceptions about how the
world works.
The NGSS are distinct from prior science standards in two ways: they (1) integrate the three dimensions within each standard and
have intentional connections across standards, and (2) are written as performance expectations. By using this integrated structure,
the NGSS support the complexity and developmental progression of science teaching and learning. To provide guidance and
clarification to all users of the standards, the system architecture supports performance expectations with explicit, detailed
references to the specific, relevant elements of each dimension and makes connections to other grade bands and subjects.

How to Read an NGSS Performance Expectation
Performance expectations are the assessable component of the NGSS. They are the portion of the NGSS architecture that indicates
what students should know and be able to do. What is unique about them is that elements of each of the three dimensions are
explicitly addressed in the statement. Some performance expectations include clarification statements and/or assessment
boundaries. The following graphic deconstructs a sample performance expectation to help explain the innovative and complex
nature of this structure:
C
B
A
MS PS1.6. Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by chemical
processes.*

D

E [Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a
device using factors such as type and concentration of a substance. Examples of designs could involve chemical reactions such as
dissolving ammonium chloride or calcium chloride.]
F [Assessment Boundary: Assessment is limited to the criteria of amount, time, and temperature of substance in testing the device.]

A

MS PS1.6 is the code for the standard and translates to Middle School (MS), Physical Science (PS) core idea 1,
performance expectation 6 (6).

B

“Undertake a design project to construct, test, and modify …" is the essence of the Science and Engineering Practice,
Constructing Explanations and Designing Solutions, and is the “what students should be able do” part of the statement.

C

“releases or absorbs thermal energy” is associated with the Energy and Matter Crosscutting Concept but it is also an
integral part of the Disciplinary Core Idea described in “D” below.

D

This text describes what “students should know.” Disciplinary Core Idea PS1.B: Chemical Reactions is the primary
reference here, but this text also connects with aspects of ETS1.B: Developing Possible Solutions and ETS1.C: Optimizing
the Design Solution. See specifics on the next page.

E

Clarification Statements are designed to supply examples or additional clarification to a performance expectation.

F

Assessment Boundary Statements are included with individual performance expectations where appropriate, to provide
further guidance or to specify the scope of the expectation at a particular grade level. This boundary only applies to
assessment and is not intended to limit student access to more complex or deeper content.

This performance expectation and its connections are illustrated in the context of the NGSS system architecture in the graphic on
the next page. The graphic is provided to illustrate the complexity of the NGSS: what the pieces are and how they are related to each
other. The detailed information in the example expectation, which describes the specific sample performance expectation, is not as
important as the picture of how the NGSS architecture integrates so many different elements.
For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework).
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Example: NGSS Topic Arrangement Architecture (Adapted from April 2013 NGSS Standards by DCI)
A
B

C

D

E

F
G
H

The example, above, illustrates how the different elements of the NGSS architecture are associated with each NGSS performance
expectation:
A

Topic Title Bar

Provides the grade level (MS: middle school)
and the NGSS topic (Matter and Its
Interactions) for a group of standards.

B

The performance
expectation (NGSS
standard)

C

Integrated
elements of 3
dimensions

The elements of each dimension that are
integrated in the standard are identified in
these color coded boxes.

D

Connections to
Engineering….

E

Connections to
Nature of Science

F

Connections to other
DCIs

The ways in which this standard connects to other
DCIs, within this grade level, are indicated here. NOT

G

Articulation across
grade levels

The ways in which the standard connects to the
Nature of Science element(s) are indicated
here.
The ways in which this standard connects to
other DCIs, across grade levels, are indicated
here. NOT AVAILABLE AT TIME OF PUBLICATION.

H

Connections to CCSS L
& CCSS M

The CCSS L and CCSS M standards with which the
NGSS standard is correlated are identified here.

Each performance expectation is a piece of the
assessable component of a given standard. An
explanation of the different parts of a performance
expectation is provided on the preceding page.
The ways in which the standard connects to the
Engineering, Technology, & Applications of Science
element(s) are indicated here.

AVAILABLE AT TIME OF PUBLICATION.

NOT AVAILABLE AT TIME OF PUBLICATION.
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CPS Instructional Shifts in Science
The creation of the CPS instructional shifts in science, below, was informed by (1) analysis of A Framework for K 12 Science
Instruction, (2) the conceptual shifts outlined in the NGSS Public Release II, and (3) collaboration with university partners.
During the transition, teachers may be at different stages of incorporating the instructional shifts in science education into their
teaching practice. This document describes, and builds a common understanding of, the District’s expectations for the kind of high
quality science instruction required to implement the NGSS.

Instructional Shifts in K 12 Science
Focus on deeper teaching of fewer Disciplinary Core Ideas that reflect real world interconnections.
Integrate the Science and Engineering Practices and Crosscutting Concepts in all grades, all year.
Maintain coherence and continuity in standards based science instruction across K 12, which correlates with CCSS L and
CCSS M.

Shift 1: Focus on deeper teaching of fewer Disciplinary Core Ideas that reflect real world interconnections.
What does it mean to focus on deeper teaching of fewer Disciplinary Core Ideas that reflect real world interconnections?
Given the importance of science and engineering in the 21st century, students require a sense of contextual understanding with
regard to scientific knowledge, how it is acquired and applied, and how science is connected through a series of concepts that help
further our understanding of the world around us. These issues “require fluency with the core concepts and practices of science and
engineering.”(NRC, A Framework for K 12 Science Education, 2012)
In classrooms, this means that teachers have a deep understanding of learning progressions and focus instructional time and energy
on critical concepts grounded within appropriate context in a given grade. In this way, students develop strong foundational
knowledge and deep conceptual understanding of science concepts meaningfully connected to the real world.
Why is this shift so important?
This shift is important because as the Framework for NGSS indicates, “Some knowledge of science and engineering is required for
students to become informed members of society, careful consumers of scientific and technological information, and engage with
the major public policy issues of today to make informed everyday decisions.”
This focus helps students continually build on and revise their knowledge and abilities, starting from their curiosity about what they
see around them and their initial conceptions about how the world works. When our students develop deeper conceptual
understandings, they are better able to apply those understandings and skills to other contexts, both in science and in the real
world.
How should teachers focus on teaching deeper and fewer core ideas that reflect real world application?
Teaching fewer concepts means educators will have time to be more intentional about building deeper conceptual understanding
that students can use with dexterity as they approach any situation or problem. Students who are engaged in more rigorous science
exploration have greater opportunities to engage meaningfully with concepts and construct the requisite depth of understanding.
The NGSS should be approached in science classrooms in similar ways to the Common Core Standards for Mathematics: “rather than
racing to cover everything in today’s mile wide, inch deep curriculum, educators are encouraged to significantly narrow and deepen
the way time and energy is spent.” (http://www.achievethecore.org/steal these tools/focus in math).Focus on fewer concepts will
require careful planning of what to teach and when. Teachers will need to consider carefully when students will achieve mastery of
the concept, and not presume it will be taught next year. (See IN THE SCIENCE CLASSROOM chart, p. . )

For active links as well as additional science resources, access this document online: CPS Knowledge Center
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How is this shift represented in the CPS Science Content Framework SY13 14?
The CPS Science Planning Guides SY13 14 define the scope of content for focused instruction within a given grade level/science
discipline. This sets the foundation for the transition to the deeper and fewer core ideas that reflect real world connections as
outlined in the NGSS. Subsequent Planning Guides will evolve to be aligned to the deeper and fewer core ideas defined by the NGSS.

Shift 2: Integrate the Science and Engineering Practices and Crosscutting Concepts in all grades, all year.
What does it mean to integrate the Science and Engineering Practices and Crosscutting Concepts in all grades, all year?
Science is not just a body of knowledge that reflects current understanding of the world. It is also a set of practices used to establish,
extend, and refine that knowledge. Both knowledge and practice are essential. Students should “do” science in their classrooms that
mirrors the work of real scientists. Teachers should also explicitly incorporate the Crosscutting Concepts that weave together the
core ideas in all science domains so that the concepts become common and familiar.
Why is this shift so important?
The scientific issues students will face in the 21st century require them to understand the connections between many different areas
of science. The shift helps provide students with an organizational framework for connecting knowledge from various disciplines into
a coherent and scientifically based view of the world that develops over time, from grade K 12. More importantly, the shift
emphasizes the move away from isolating practices from content, and the move toward the integration of Science and Engineering
Practices, Crosscutting Concepts, and content in daily instruction. The Framework for NGSS points out that, “Student performance
expectations have to include a student’s ability to apply a practice to content knowledge, thereby focusing on understanding and
application as opposed to memorization of facts devoid of context.”
How should teachers integrate the Science and Engineering Practices and Crosscutting Concepts throughout K 12 science
instruction?
Crosscutting Concepts and Science and Engineering Practices should become integral parts of students’ daily instruction. Content
needs to be taught with students engaged in the Science and Engineering Practices, reflecting the work that scientists do as well as
explicitly identifying the Crosscutting Concepts that weave together the core ideas in all science domains. Students’ understanding
of the Crosscutting Concepts should be reinforced by their repeated use in the context of science content instruction. (See IN THE
SCIENCE CLASSROOM chart, page )
How is this shift represented in the CPS Science Content Framework–SY13 14?
The sample student outcome statements provided in each CPS Science Planning Guide are examples of the kind of instruction that
weaves together the three dimensions. Science and Engineering Practices and Crosscutting Concepts (K 12), and Disciplinary Core
Ideas (K 8) are identified within the CPS Science Planning Guides. The structure and use of these statements is explained on page .

Shift 3: Maintain coherence and continuity in standards based science instruction across K 12, which
correlates with CCSS L and CCSS M.
What does it mean to maintain coherence and continuity in standards based science instruction across K 12, which correlates
with CCSS L and CCSS M?
Developing in students a deep understanding of each element of the three dimensions, across all grade levels, is a key aspect of a
coherent science education. To develop this deep understanding, teachers in grades K 12 must provide “sustained opportunities for
students to develop deep understanding of the underlying ideas and to appreciate those ideas’ interconnections over a period of
years rather than weeks or months… Such progressions describe both how students’ understanding of the idea matures over time
and the instructional supports and experiences that are needed for them to make progress.”(A Framework for K 12 Science
Education).
Both CCSS L and CCSS M are naturally addressed within coherent, high quality science instruction that addresses Disciplinary Core
Ideas, Science and Engineering Practices, and Crosscutting Concepts.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework)

Instructional Shifts
Why is this shift so important?
Historically, science has been taught as a set of disjointed and isolated facts. This shift is important because it reinforces the fact that
science learning is a progression of knowledge and skill acquisition that must occur from grade to grade, to give students the
opportunity to learn more complex material, and to lead them to a deep understanding of science by the end of high school. The
same ideas or details are not covered each year. In high school, foundational concepts and skills that have already been taught (e.g.,
how to make a graph) do not need to be repeated. In addition, with a clear understanding of what comes before and after a
particular point in the progression, teachers can determine the next steps to move students forward from that point.
How should teachers maintain coherence and continuity in standards based science instruction across K 12, which correlates with
CCSS L and CCSS M?
By focusing on content outlined in the CPS Science Planning Guides throughout the three year transition, teachers will know what
science content their students have learned in preceding years and will orient instruction accordingly. High quality science
instruction (for example, instruction that includes Science and Engineering Practices, Crosscutting Concepts, and Discipline Core
Ideas) naturally integrates grade appropriate content and skills from mathematics and literacy to make science learning more
accessible. This integration extends coherence and continuity across content areas. Teachers will need to keep current with the
latest best practices that integrate science with reading and mathematics and explicitly make the connections to CCSS L and CCSS M
for students. (See IN THE SCIENCE CLASSROOM chart, page .)
How is this shift represented in the CPS Science Content Framework –SY13 14?
Use of the CPS Science Planning Guides helps maintain continuity across grade levels so the same content is not revisited again and
again. In each planning guide, the three NGSS dimensions (content, practices, and crosscutting concepts), CCSS L, and CCSS M are
explicitly called out. These overlap in meaningful and substantive ways. This supports coordinated learning across content areas and
makes it easier for students to access science learning.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework).
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The chart below describes how teachers can implement the kind of teaching and learning expected by these shifts. Note that the teaching and learning expected by the shifts
involves much more student activity and engagement in doing science.

IN THE SCIENCE CLASSROOM
Key: PS= Physical Science; ES: Earth Science, LS: Life Science

Shifts

Focus on:

Instead of:

K-2 Examples

3-5 Examples

6-8 Examples

Ways students can
construct and
demonstrate
understanding of
scientific concepts

Ways students
demonstrate
knowledge of
scientific facts and
information

PS Grade 2-Communicate
information orally and in
writing about the effects of
pushes and pulls on objects
with peers.

PS Grade 4-Construct
explanation for the
variations of the interactions
of magnets and objects with
peers.

PS Grade 8-Obtain, evaluate,
and communicate information
to explain why energy can be
transferred but never
destroyed.

1, 2, 3

Integrating the three
dimensions (Scientific
and Engineering
Practices, Crosscutting
Concepts, and
Disciplinary Core Ideas)
as outlined in A
Framework for K-12
Science Education

Separating science
knowledge from
science process

ES Grade K-Use
mathematics…  to  categorize  
weather days in a three
month period of time,
compare, categorize, and
sort the days by count.
(Scale, proportion, and
quantity)

ES Grade 5-Plan and carry
out investigations…  to  
determine temperature
differences of earth
materials in sunlight and in
shade. (Energy and matter:
Flows, cycles, and
conservation)

ES Grade 6-Argue from
evidence …the  link  between  the  
greenhouse effect and global
warming. (Cause and effect:
mechanism and explanation)

1, 3

Studying fewer
fundamental science
concepts in more depth

Covering many
science concepts in a
general way

PS Grade 2-Analyze and
interpret data gathered
about changes in the
direction of the motion of
various objects caused by
pushing and pulling with
peers.

1, 3

PS Grade 5-Develop a
model of a pulley system
that indicates all of its parts
and their functions and the
directions of movement;
update the model as
additional information is
obtained.

PS Grade 8-Use mathematics
and computational thinking to
calculate the speed, and
acceleration, of an object.

HS Examples
PS HS-Use models to
simulate zero gravity and
weightlessness.

ES HS-Use hurricane
data… to predict and
analyze … the path of the
hurricanes in the Atlantic
and Pacific oceans.
(Pattern)

PS HS-Plan and carry out
investigations…to  establish  
proportional relationship
between the acceleration
of an object and the force
applied upon the object,
and the inversely
proportional relationship
of acceleration to its mass.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science    >    CPS Science Content Framework).

Instructional Shifts
IN THE SCIENCE CLASSROOM, continued
Key: PS= Physical Science; ES: Earth Science, LS: Life Science

Shifts

Focus on:

Instead of:

K-2 Examples

3-5 Examples

6-8 Examples

HS Examples

LS Grade 7-Use a food web
as model to demonstrate the
transfer of matter and
energy through an
ecosystem.

LS HS-Develop and use
models to describe the
structures and organization
of cells and tissues that
underlie basic life functions
including nutrition,
respiration, cellular
transport, biosynthesis and
reproduction.

Developing and using
models to explain
natural phenomena

Reading, defining
vocabulary, and
explaining what was
read

LS Grade 2-Develop a model
of a known insect, labeling
its body structures and
explaining their uses; update
the model as additional
information is obtained.

LS Grade 4-Design a model
that indicates the
interaction between bones
and muscles labeling all
parts and explaining what
happens.

1, 2, 3

Activities that investigate
and analyze science
questions or design
solutions for engineering
problems

Activities that
demonstrate and
verify science content

ES Grade 2-Plan, design, and
construct a device that
demonstrates the effect air
has on the descent of the
device from a prescribed
height.

ES Grade 5-Design and
construct a model solar
home that incorporates the
results of the investigation of
the variables that affect solar
heating and cooling.

ES Grade 6-Design an
instrument that uses an
alternate form of energy to
function (ex: solar, wind).

ES HS-Design, draw and
construct a prototype
windmill to transform wind
energy into mechanical
energy.

2, 3

Opportunities to produce
and analyze data using a
range of tools

Collection of data
using limited tools
without
demonstration of
understanding

ES Grade K-Carry out
investigation using senses as
well as simple weather
instruments.

ES Grade 3-Use mathematics
to measure shadow lengths
and measure time intervals.

ES Grade 6-Analyze and
interpret data to illustrate
how an increase of
greenhouse gasses can
increase  the  Earth’s  surface  
temperature.

ES HS-Obtain star data from
internet source and plot
stars on H-R diagram.

2, 3

Engaging students in
argument and
explanation from
evidence

Performing textbook
experiments without
explanation

ES Grade K-Engage in
argument from evidence
about types of weather that
happen during each season.

ES Grade 3-Engage in
argument from evidence
about comparison of the
mineral compositions of
various rocks.

ES Grade 6-Engage in
argument from evidence to
debate the advantages and
disadvantages of using
mined versus manufactured
minerals.

ES HS-Engage …in an
argument and provide
evidence for the Big Bang
theory of formation of the
universe from text.

Working in collaborative
groups to analyze and
synthesize data and then
defending a conclusion

Working in isolation
to analyze and
synthesize data
without defending a
conclusion

PS Grade 1-Communicate
and evaluate the designs
with others comparing the
strengths and weaknesses of
the structures.

PS Grade 4-Engage in
argument from evidence
with peers and/or in writing,
about the effectiveness of
parallel and series circuits in
different situations in our
everyday lives using accurate
vocabulary.

PS Grade 8-Engage in
argument to explain
Newton’s  Second Law
(F=ma) using evidence from
graphical relationships.

PS HS-Obtain, evaluate, and
communicate information
about nature of light.

1, 2

2, 3

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
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IN THE SCIENCE CLASSROOM, continued
Key: PS= Physical Science; ES: Earth Science, LS: Life Science

Shifts

Focus on:

Instead of:

K-2 Examples

3-5 Examples

6-8 Examples

HS Examples

1, 2, 3

Public communication and
justification to varied
audiences

Communication of
student ideas and
conclusions to the
teacher with
homework,
quizzes, and tests.

LS Grade 1-Communicate and
evaluate the findings of
investigations with others to
compare strengths and
weakness in addressing the
organisms’ needs and
determine the optimal
habitat.

LS Grade 5-Communicate
and evaluate the
environments suitable for
microorganisms with
others, comparing
strengths and weaknesses.

LS Grade 7-Obtain,
evaluate, and
communicate information
about  an  organism’s  
dependence on
environmental interactions
with biotic and abiotic
factors.

LS HS-Obtain, evaluate,
and communicate
information about plant
and animal adaptations in
each biome that allows
them to survive in their
particular region.

3

Integration of mathematics
and literacy into science
instruction to develop
understanding

Keeping
mathematics and
literacy
instruction
separate from
science
instruction

LS K-Use mathematics to
describe and compare the
lengths of structures on
multiple organisms. MP.3

LS Grade 3-Engage in
argument from evidence
about seed germination
times. SL.3.1, SL.3.3, SL.3.4

LS Grade 7-Using
mathematics and
computational thinking to
draw informal comparative
inferences about two
populations in an
ecosystem. MP.2

LS HS-Obtain, evaluate,
and communicate
information about the
major components of an
ecosystem and how they
contribute to ecosystem
survival. RST.9-10.1,
WHST.9-10.1

2, 3

Science as coherent learning
progressions from grades K12

Science as
isolated,
unrelated gradelevel or disciplinerelated
experiences

PS Grade 1-Carry out
investigations about the
properties of solids and
liquids describing them by
their observable properties.

PS Grade 4Plan and carry out
investigations that will test
the properties and
solubility of unknown
substances.

PS Grade 8-Plan and carry
out investigations to
demonstrate conservation
of matter.

PS HS-Plan and carry out
investigations to
determine the common
properties of ionic
compounds and covalent
compounds.

Communicate information
orally or in writing about the
properties of solids and
liquids.

Communicate information
orally and in writing about
the properties and
solubility of unknown
substances to peers using
accurate vocabulary.

Obtain, evaluate, and
communicate information
about the characteristic
properties of a given
substance.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
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Construct and
communicate
explanations…using the
structure of atoms, trends
in the periodic table and
knowledge of the
patterns of chemical
properties to predict the
outcome of simple
reactions.

District wide Expectations and Tools that Support the Transition to NGSS
The CPS Science Content Framework – SY13 14 provides the comprehensive view of how we develop scientifically capable and
confident students, as outlined in A Framework for K 12 Science Education and defined by the Next Generation Science Standards
(NGSS), given the shifts in science instruction described above. The primary objective of this framework and supporting documents is
to provide tools and structures that will support teachers in the design of strong, school based science instruction. The following
sections describe the essential components of our approach to NGSS implementation.

CPS Transition Plan for Science
The CPS Transition Plan for Science is an intentional and deliberate strategy that outlines how we progress towards full
implementation of the NGSS. In the first year of transition, we have taken into consideration that there is a vast difference between
the NGSS and the former K 8ILS (Illinois Learning Standards) and between the NGSS and the high school PSAE (Prairie State
Academic Exams/CRS (College Readiness Standards).There is deeper engagement in content at each grade level and major shifts in
instruction and approach. Also taken into consideration is that many science instructional materials are currently aligned to the ILS
(K 8) and PSAE and CRS (HS). The Transition Plan is expected to take place over a three year period during which the State of Illinois
is expected to adopt the NGSS. For SY13 14, the Transition Plan and other Science Content Framework components strategically
focus on the incorporation of Science and Engineering Practices, and begin incorporating Crosscutting Concepts. In SY14 15, the
strategic focus will be the incorporation of Crosscutting Concepts and initial incorporation of the Disciplinary Core Ideas. The
Transition Plan expects that by SY15 16 the District will be ready to include all three dimensions for science learning from grades K
12. The following chart illustrates the three year transition:

CPS Transition Plan for Science
Grade/
Course

K 12

2012 2013
(Preview Year)

ENCOURAGED: Science &
Engineering Practices in
instruction

2013 2014
Year 1

2014 2015
Year 2

2015 2016
Year 3

Include Science &
Engineering Practices in
instruction;

Include Science&
Engineering Practices and
Crosscutting Concepts into
instruction;

100% NGSS’s 3 dimensions:

ENCOURAGED: include
Crosscutting Concepts

ENCOURAGED: teach the
Disciplinary Core Ideas

1. Science and Engineering
Practices
2. Crosscutting Concepts
3. Disciplinary Core Ideas

We recognize that the current standards and assessments are still in place. For SY13 14, CPS teachers of science are expected to:
Develop an understanding of the vision of A Framework for K 12 Science Instruction.
Integrate the Science and Engineering Practices and begin to make explicit connections to the Crosscutting Concepts, using
current science instructional materials.
Follow the learning progressions for Science and Engineering Practices, as outlined in the NGSS.
Maintain coherence as outlined in the CPS Science Planning Guides, across grades K 12, correlating with CCSS L and CCSS
M.
The Getting Started section, page
expectations

, provides guidance for teachers and teacher teams about how they can meet these

For active links as well as additional science resources, access this document online: CPS Knowledge Center
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Grades K 12
In SY12 13, CPS teachers of science were encouraged to begin to incorporate the Science and Engineering Practices outlined in A
Framework for K 12 Science Education, using the SY12 13 Science Planning Guides. Teachers were encouraged to adjust how
students engage with the content, but not change the content itself, in this preliminary step of the transition.
In SY13 14, Year 1 of the transition to NGSS, teachers will focus on the vision of science teaching and learning as outlined in A
Framework for K 12 Science Education. All CPS teachers of science will incorporate Science and Engineering Practices into science
learning using current science instructional materials. Additionally, they are encouraged to make explicit connections to the
Crosscutting Concepts in their instruction. This approach was intentionally chosen to begin the transition to the NGSS by 1)
encouraging active student engagement in science learning and 2)
developing an understanding of the interconnectedness of
A Look at Transition in Practice: Grades K 12
science. Building deeper understanding of science core ideas
Through PD and focused engagement with the
(K 8)/Big Ideas (HS) should occur as outlined in the CPS Science
inclusion of Science and Engineering Practices
Planning Guides, K 12. Finally, teachers are expected to create
and explicit connections to Crosscutting
science teaching and learning opportunities to meet the
Concepts, teachers will build capacity around
expectations of A Framework for K 12 Science Education that also
the instructional shifts inherent in the NGSS.
address Common Core State Standards for English Language Arts
Teachers address the NGSS instructional shifts
and Mathematics (CCSS L, CCSS M).
as they approach science content outlined in the
In Years 2 and 3 of the Transition Plan, the focus will continue to
CPS Science Planning Guides, enriching
be on expanding students’ cognitive development in alignment
instruction by embedding Science and
with the three dimensions of the NGSS.
Engineering Practices and making explicit
Focus on building NGSS Capacity, Grades K 12
connections to Crosscutting Concepts.
Professional development in support of Year 1 NGSS transition will
Teachers deepen focus on the NGSS, using
be aligned with the high quality science instruction expectations
guidance and resources in the CPS Science
inherent in A Framework for K 12 Science Instruction and outlined
Planning Guides.
in the CPS Science Planning Guides.

Forlinks
active
as additional
resources,
access
this document
CPS Knowledge
For active
as links
well as well
additional
sciencescience
resources,
access this
document
online: online:
CPS Knowledge
Center Center (Curriculum/Instruction > Content
Science
> CPS
Science
Content Framework)
(Curriculum/Instruction > Content Area Subpages > Science >>CPS
Science
Content
Framework).

CPS Science
CPS Science Planning Guides: An Overview
The purpose of the CPS Science Planning Guides is to provide teachers with a roadmap to help them transition to the NGSS, as
described in the Science Transition Plan above. The guides are informed by A Framework for K 12 Science Education and the
instructional shifts inherent in the NGSS.
The CPS Science Planning Guides outline the District’s expectations about what happens in science classrooms by identifying by
unit (K 8) or topic (HS) the content, standards, key ideas, and student learning expected across the three dimensions. These
expectations are supported within each unit/topic by prior knowledge, possible misconceptions, and connections to the Common
Core State Standards for both English Language Arts and Mathematics (CCSS L and CCSS M).
The complex nature of high quality science teaching and learning is reflected in the NGSS structure, which integrates practices,
concepts, and content, and connects them to learning within and across grades/courses. The CPS Science Planning Guides recognize
the challenge that this integrated structure presents. To help teachers meet this challenge, each CPS Science Planning Guide unit (K
8)/topic (HS) includes student outcome statements that illustrate how the expected learning might look in the classroom. These
outcome statements are formatted to demonstrate the kinds of integrated learning expected by the NGSS, and are further explained
in each CPS Science Planning Guide.
The CPS Science Planning Guides are available at the back of this print document and as standalone electronic documents on the CPS
Knowledge Center (kc.cps.edu) and Department of Mathematics and Science website.

K 12 Science Planning Guides
Structure and use: The purpose of the CPS Science Planning Guides SY13 14 is to build on the work of transitioning to NGSS that
began in the 2012 2013 school year. The Introduction to each CPS Science Planning Guide provides essential directions for this
transition. Within each grade level guide, the units provide the core ideas/topics, ILS (K 8),PSAE and CRS (HS), CCSS L and CCSS M,
key ideas, prior knowledge, and misconceptions. Student outcome statements serve as examples of learning expectations.
Timing and instructional materials: Teachers are expected to engage students with the scope of content outlined in the CPS Science
Planning Guides, in the order most appropriate for their students, instructional materials, and learning environments. In addition to
the content identified in each unit (K 8)/Big Idea (HS), teachers should integrate the Science and Engineering Practices into their
lessons in order to achieve the depth of conceptual understanding and familiarity with the practices that is expected by the NGSS.
Teachers are encouraged to address Crosscutting Concepts in their instruction. Schools and teachers are expected to continue using
current instructional materials.
Grade 5 example follows.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework).
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CPS Science Instructional Planning Cycle Tool: An Overview
To support the transition to the NGSS, a Science Instructional Planning Cycle tool has been developed to support teachers as they
plan and implement instruction aligned with A Framework for K-12 Science Education and NGSS expectations.
As illustrated in the screen shot below, the tool addresses a comprehensive approach to planning that includes student outcome
statements, Science and Engineering Practices, Crosscutting Concepts, ILS content/skills (for grades K-8), PSAE and CRS standards
(for HS science courses), CCSS-L and CCSS-M, assessments, prior knowledge, possible misconceptions, and student-focused design
considerations, resources, student activities, teacher considerations, and reflections.
This tool is designed to be flexible and can be used at any scale of instructional planning scope, for example, a single lesson, a threeday or 21-day unit.

CPS K-8 Science Instructional Planning Cycle Tool

Samples of Completed CPS Science Instructional Planning Cycle Tools
Samples of completed CPS Science Instructional Planning Cycle tools will be posted in the CPS Science Content Framework section of
the CPS Knowledge Center as they become available.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).

Appendices

The Appendices: An Overview
The appendices contain a variety of resources to support CPS teachers, K-12, as they transition to teaching and learning aligned with
the Next Generation Science Standards (NGSS).
APPENDIX A: Guidelines for maximizing informal learning experiences: considerations and guidelines to help teachers maximize
the teaching and learning opportunities of informal learning experiences.
APPENDIX B: Local informal learning institutions: offerings of local institutions that partner with the District and CPS science
teachers to enhance the teaching and learning of science in CPS classrooms.
 The Adler Planetarium
 Chicago  Children’s  Museum
 Chicago Zoological Society: The Brookfield Zoo
 The Field Museum
 Forest Preserve District of Cook County
 Garfield Park Conservatory Alliance
 Lincoln Park Zoo
 Museum of Science and Industry
 The Peggy Notebaert Nature Museum
 John G. Shedd Aquarium
APPENDIX C: National and regional science resources

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).
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Getting Started
When teachers meet with their teacher teams to develop a Next Generation Science Standards (NGSS) transition plan, how should
they begin? The goal is for teacher teams to work together to determine how to transition to the NGSS, as described by this
document. The following planning outline will help all teams begin the transition in their classrooms. If you teach science in grades
K-8, or any high school course, consider the following:
Become Familiar With:
1.

A Framework for K-12 Science Education- specifically the vision for science education, including the integration of the three
dimensions: Science and Engineering Practices, Crosscutting Concepts, and Disciplinary Core Ideas.

2.

The context of your school (teachers, students, instructional materials, etc.).

3.

The CPS Science Content Framework – SY13-14(this document), including the instructional shifts (below) and the CPS
Transition Plan for Science.

4.



Focus on deeper teaching of fewer Disciplinary Core Ideas that reflect real-world interconnections.



Integrate the Science and Engineering Practices and Crosscutting Concepts in all grades, all year.



Maintain coherence through NGSS learning progressions across K-12, coordinating with Common Core State
Standards for Literacy and Mathematics (CCSS-L and CCSS-M).

Resources and tools that support the kind of learning expected by the NGSS.


CPS Science Planning Guides include student outcome statements that describe the expected learning indicated by
the content and instruction integrated with the Science and Engineering Practices and Crosscutting Concepts.



The Toolset includes a Science Instructional Planning Cycle tool as well as a sample, completed cycle to support
planning and instruction.



General resources, including resources to support NGSS implementation, content, assessment, and other interests.

Continue By:
1.

Using A Framework for K-12 Science Education and NGSS materials to work together in teams to collaborate on new
instructional approaches that emphasize the inclusion of the Science and Engineering Practices and support explicit
connections to the Crosscutting Concepts in instruction. It is important to consider that integrating the Science and
Engineering Practices into instruction may involve adjustments to instructional strategies.
Consider the following questions:

2.



What instructional strategies are already being used that support these adjustments?



What adjustments to instruction are needed to address the instructional shifts outlined in the CPS Science Content
Framework – SY13-14?

Constructing (or revising) your plans to address each component laid out in the CPS Science Planning Guide.


What student prior knowledge needs to be considered or misconceptions challenged?



What kinds of student engagement will help (a) build conceptual understanding, (b) include practices, and (c)
develop understanding of the associated crosscutting concepts in order to make the transition to the NGSS?



How can you integrate Science and Engineering Practices and Crosscutting Concepts into instruction using your
instructional materials to be more rigorous? How will you adjust your instructional strategies to enable and
encourage students to construct their own understanding?



How can you use formative assessments to inform planning for instruction?



How can you leverage opportunities to connect CCSS-L and CCSS-M?
For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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3.

4.

Using your current instructional materials as a starting point.


How can you integrate the Scientific and Engineering Practices and Crosscutting Concepts into instruction using
your current materials?



What additional resources and materials do you need to obtain to support the integration of the practices?

Using the resources referenced in the Appendices (of this document) and in the Toolset to plan your instruction.


How can you use the resources in the Appendices to support transitioning your instruction to meet NGSS
expectations?

Things to Remember
1.

The planning process is iterative. In other words, as you plan for instruction, an intentional effort should be made to
incorporate the Science and Engineering Practices in all lessons and begin to make explicit connections to the Crosscutting
Concepts. Use the CPS Science Planning Guides and the CPS Science Instructional Planning Cycle tool to inform your
planning and instruction.

2.

Important parts of the process will include your planning, instruction, collaboration with colleagues, and ongoing reflection
about how your students are doing. As you implement your plans, continue to meet with your colleagues to examine
students’  work  and  revise  instruction  accordingly. Remember that your knowledge of your students and their needs should
always be of primary consideration in your planning.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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K-8 CPS Science Planning Guides – SY13-14
Introduction to the K-8 CPS Science Planning Guides
The purpose of the CPS Science Planning Guides-SY13-14 is to define District expectations for science instruction, as we begin the
transition to the Next Generation Science Standards (NGSS). These standards are based on the vision of science teaching and
learning outlined in A Framework for K-12 Science Education.
“The  Framework  highlights  the  power  of  integrating  understanding the ideas of science with engagement in the
practices of science and is designed to build students’ proficiency and appreciation for science over multiple years
of  school.”  (National Academy of Sciences, A Framework for K-12 Science Education, 2011, p. viii)
CPS Science Planning Guides are available for each grade, K-8. Together, they describe what should be taught in K-8 science
classrooms across the District in school year 2013-2014. (The High School Science Content Framework provides Science Planning
Guides for the core high school science courses.) During this first year of transition to the NGSS, it is expected that teachers of grades
K-8 science will continue to plan instruction around Illinois Learning Standards (ILS), using current science instructional materials
with an emphasis on the Science and Engineering Practices. It is important to note that unit titles in instructional materials currently
used in CPS classrooms may not be identical to the names of units in the CPS Science Planning Guides-SY13-14. What a unit is called
– either in the current instructional materials or in a planning guide – is not as important as its actual content. If current instructional
materials do not address the scope of content outlined in the Science Planning Guides, teachers can refer to the Resource section
(page
) for support. In that section, some resources provide links and/or suggestions for supplementing content. Others have
actual materials available. For example, some local informal learning institutions have lending programs through which materials are
available for CPS teachers to use.
In addition to defining the scope of content for each grade level, each CPS Science Planning Guide includes guidance and support to
help teachers:
1)

incorporate the Science and Engineering Practices and Crosscutting Concepts as outlined in the Framework for NGSS, within
science content currently being taught in CPS classrooms,

2)

make explicit connections to the Crosscutting Concepts within science learning,

3)

use core ideas as a framework around which important science concepts are taught, and

4)

provide science teaching and learning opportunities that meet the expectations of the NGSS and address the Common Core
State Standards for English Language Arts and Mathematics (CCSS-L, CCSS-M).

When students are engaged in science instruction aligned with the NGSS, the three dimensions of science learning (Science and
Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts) and a variety of literacy and math standards are
addressed. Students will talk about what they are doing, they will write about it, and they will defend the conclusions they have
drawn from evidence. These types of activities all appear in the Common Core State Standards for Literacy (CCSS-L). In a similar way,
the Standards for Mathematical Practice that are part of the Common Core State Standards for Mathematics (CCSS-M) are also
addressed when students do hands-on, inquiry-based science, because the Standards for Mathematical Practice are tightly aligned
with the Science and Engineering Practices. The designers of the NGSS were very deliberate about connecting the new science
standards to the new standards for literacy and mathematics. This means that when science instruction is aligned with NGSS
expectations, students can develop the deeper understandings required to reason, analyze, and communicate their thinking, all of
which are expected by the literacy and mathematics Common Core State Standards. Examples of explicit connections are provided
as part of the sample student outcome statements included in each unit.
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CPS Science Content Framework – SY13-14
Introduction to K-8 CPS Science Planning Guides
Each K-8 Science Planning Guide is composed of units whose common components include a targeted set of content standards (ILS)
and the corresponding Disciplinary Core Ideas. The order of the standards or core ideas presented in a unit does not imply a
sequence of the content.
Of particular importance in each unit are sample student outcome statements that illustrate what students should know and be able
to do at the completion of the unit. Every student outcome statement represents learning that integrates components of the NGSS
and is formatted to indicate different aspects of the standards. This formatting is illustrated and explained in detail on the next page
(page ).
Each CPS Science Planning Guide is available as a stand-alone electronic file that can be accessed in the CPS Knowledge
Center(kc.cps.edu), CPS Science Content Framework (path: Curriculum/Instruction    >    Content  Area  Subpages    >    Science  > CPS Science
Content Framework). Resources that support NGSS-aligned instruction will be posted on the Knowledge Center as they are
developed over the course of NGSS implementation.
Finally,  the  CPS  Science  Planning  Guides  were  designed  to  be  useful  to  CPS  teachers  during  the  District’s  transition  to  the  Next
Generation Science Standards. We thank the many CPS teachers who contributed their invaluable time and effort to this project, and
welcome feedback about your experience with this material. Please share your thoughts with the Department of Mathematics and
Science.
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How to Read a K-8 Student Outcome Statement
Each student outcome statement represents learning that integrates elements of the NGSS. Statement formatting indicates these
different elements.
A
B
E
C

D

Plan, draw, and construct…  a  habitat for aquatic and/or land plants and animals. + (Systems and system models)
SL.1.1, MP.3, MP.6
F
Using the example above, the statement formatting shows that:

A

Every  statement  begins  with  key  words  that  indicate  a  Science  and  Engineering  Practice,  as  in  this  example,  “Plan, draw,
and construct.”  Practice  key  words  are  underlined.

B

Text that includes science content  relevant  to  the  unit/topic,  given  the  context  of  the  practice.  In  this  example,  “a habitat
for  aquatic  and/or  land  plants  and  animals.”

C

Bold words or phrases in the science content-related text indicate a Crosscutting Concept. In this example, “a habitat for
aquatic  and/or  land  plants  and  animals,”  habitat indicates a Crosscutting Concept (see E, below).

D

A  plus  sign,  “+”  indicates  engineering  is  incorporated  into  traditional  science  content.  The  engineering  aspect  of  a  
statement may come from a Practice, Disciplinary Core Idea, or Crosscutting Concept, or some combination of the three. In
this example, “Plan, draw, and construct…a  habitat”  qualifies this as an engineering outcome statement because the
student must consider habitat constraints for aquatic and/or land plants and animals in their plan.

E

The Crosscutting Concept indicated by the bold word(s) is in parentheses at the end of the statement, in this example,
“(Systems and system models).”

F

Finally, connected Common Core State Standards – Mathematics or Literacy – are indicated by their code. In this example,
“SL.1.1”  is  an  applicable  literacy  standard  and  “MP.3,  MP.6” are applicable math practice standards.
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Kindergarten Science Planning Guide – SY13-14
Introduction
Welcome to the Kindergarten Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance
of providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When kindergarten students are
engaged in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they
will defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards
for Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
kindergarten science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of the new science standards. This guide reflects the input of many CPS
educators who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching
and learning. As the content and approaches outlined in this guide are implemented, students in science classrooms across the
District will be challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS
expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts on page By becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.

Table of Contents
Unit 1: Characteristics of Living Things ..........................................................................................................................................
Unit 2: Properties That Make Materials Useful Make Materials Useful ........................................................................................
Unit 3: Weather .............................................................................................................................................................................
Grade K Science Connections to Common Core State Standards for Literacy and Mathematics (CCSS-L and CCSS-M) ...............
CPS Science Planning Guide Resources .......................................................................................................................................
Science and Engineering Practices........................................................................................................................................
Crosscutting Concepts ..........................................................................................................................................................
Disciplinary Core Ideas……………………………………………………………………………………………………………………………………………………

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages  > Science    >    CPS Science Content Framework)

CPS Science Content Framework – SY13-14
Unit 1: Characteristics of Living Things

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2. A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
LS3: Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
ESS2:  Earth’s  Systems
 ESS2.E: Biogeology
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.1a Identify and describe the component parts of living things.
12.A.1b Categorize living organisms using a variety of observable
features.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Characteristics of Living Things
IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.1a Describe and compare characteristics of living things in
relationship to their environments.
12.B.1b Describe how living things depend on one another for survival.

13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions … and make observations to research and discuss the basic needs of live organisms and the similarities between them. (Patterns) RI.K.3, RI.K.10
 Plan and carry out an investigation … about the behaviors of organisms in response to various conditions while caring for them over an extended period of
time. (Cause and effect: Mechanism and explanation)
 Analyze observational data and information … to identify characteristic behaviors of multiple organisms in their natural habitats. (Patterns)
 Analyze observations … about organisms’  structures and their functions and share with others. (Structure and function)
 Engage in argument from evidence …  about  the  functions  of  organisms’  structures.
 Obtain information through observations … to compare basic structures on multiple pairs of similar, but not identical, live organisms and discuss with peers.
(Patterns ) SL.K.1
 Use mathematics …  to describe and compare the lengths of structures on multiple organisms. MP.3
 Develop a model … to classify organisms that includes drawings and explains the categories; update the model as additional information is obtained.
 Use mathematics … to classify and count organisms in their natural habitats. (Patterns) MP.3
 Communicate … information by drawing, dictating, or writing, about characteristics and behaviors of organisms with others. (Patterns) W.K.2
 Communicate and evaluate … the basic needs of live organisms with others. (Patterns) SL.K.2
 Plan, draw, and construct … a habitat that meets the basic needs of a live organism. + (Systems and system models).
 Design and construct a model … maze suitable for a live organism to travel through then observe and record the behaviors of the live organism as it travels
through the maze. + (Systems and system models) W.K.2
*
+

Key Ideas

Skills









All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Organisms (plants and animals) live on land and in water (habitat). (LS2.A, LS4.D)
Organisms have identifiable basic structures and characteristic behaviors. (LS1.A)
Organisms (male and female) use their body parts or structures in different ways to help them survive and grow. (LS1.A, LS1.D)
Organisms  have  basic  needs-‐food,  water,  air,  light  (plants  only)  and  space.  (LS1.C,  LS1.D,  LS2.A)
Organisms may be similar to or different from other organisms. (LS3.A, LS3.B)
Organisms grow and change over time. (LS1.B)
Organisms depend on their environment to meet their basic needs. (LS2.A, LS2.B, ESS2.E)

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Characteristics of Living Things







When basic needs of organisms are not met, they cannot survive. LS2.A, LS4.C)
Organisms respond to changes around them. (LS2.A)
Environmental conditions (e.g., temperature, weather, climate, availability of food, etc.) influence the behavior of organisms. (LS2.A)
People use their senses to learn about the world. (PS4.C)
Scientists use journals to record their observations. (ETS1.A)
Scientists learn about the behaviors of live organisms and their habitats by observing them over time, writing about and making drawings (diagrams) of what
they see. (ETS1.A, ETS1.B, ETS2.A).

Additional academic vocabulary: living, non-living, offspring, population
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

There are many and various live organisms in the world.

Possible
Misconceptions

 There may be confusion about how to determine if something is alive.
 Many students consider only vertebrates as animals.
 Students might use criteria such as number of legs or body covering to decide whether things are animals.
 Grouping of live organisms may be simplistic, for example, organisms that can fly or swim, etc.

Possible
Summative
Assessment

Draw a live organism in its habitat and indicate (draw, write, tell) how its basic needs are being met.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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From A Framework for K-12 Science
Education

Unit 2: Properties That Make Materials Useful Make Materials Useful
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.C: Information Technologies Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.1b Compare large-scale physical properties of matter.

1. Patterns
2. Cause and effect : Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research and discuss the various materials that make up the things in the world. (Energy and matter: Flows, cycles, and conservation)
RI.K.4
 Analyze observational data … and information to identify properties of various common materials. (Patterns)
 Plan and carry out an investigation … of different materials to describe their observable properties. (Patterns) W.K.2
 Develop a model …  to  classify materials based on the results of investigations that includes drawings and explains the categories; update model as new
information is obtained. (Patterns)
 Use mathematics … to classify a group of materials using measurable attributes and count and order the numbers in each classification. (Scale, proportion,
and quantity) MP.1
 Engage in argument from evidence … about the classification of materials using attributes.
 Communicate and evaluate … information about properties of various common materials by drawing, dictating, or writing with peers. W.K.2
 Analyze … observations about common materials and share with others. SL.K.2
 Use mathematics …  to describe attributes of common materials, measure them, and compare them. (Scale, proportion, and quantity) MP.5
 Plan, draw, and construct …  an item useful to people using of a selection of common materials based on their properties determined from investigative tests.
+ (Structure and function) SL.K.5
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 People use their senses to gather information about the world around them. (PS4.C, ETS2.A)
 There are many kinds of solid materials (wood, paper, plastic, rubber, metal, glass, fabric, etc.) in the world, some produced by humans (human-made) and
some made naturally (natural). (PS1.A, ETS2.B)
 Solid materials can be sorted by what they are made of as well as their properties (smooth, rough, scratchy, slippery, shiny, dull, soft, hard, transparent,
translucent, opaque, waterproof, absorbent, strong, weak, brittle, rigid, flexible, etc.). (PS1.A)
 Different properties of solid materials can make them useful for different purposes. (PS1.A, ETS2.B)
 Different solid materials can absorb (absorbent) or repel water (waterproof). (PS1.A)
 People use their senses to learn about the world. (PS4.C)
 Scientists use journals to record their observations. (ETS1.A)
 Scientists learn about things by observing them over time writing about and making drawings (diagrams) of what they see. (ETS1.A, ETS1.B,ETS2.A)
Additional academic vocabulary: texture, physical property, magnifiers, parts
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Prior
Knowledge

Things we use are made of many and various materials.

Possible
Misconceptions

 Sorting objects according to what they are made of and comparing properties of materials can be challenging and/or confusing.
 Students may think that one material can transform into another.
 Students may be confused about the origins of materials.

Possible
Summative
Assessment

Draw or tell about a useful real world item and indicate (write or tell) how its properties make it useful for its purpose.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 3: Weather

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS3: Energy
 PS3.B: Conservation of Energy and Energy Transfer
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.C: Information Technologies and Instrumentation
ESS1:  Earth’s  Place  in  the  Universe
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System
 ESS1.C: The History of Planet Earth
ESS2: Earth Systems
 ESS2.B: Plate Tectonics and Large-Scale System Interactions
 ESS2.D: Weather and Climate
ESS3: Earth and Human Activity
 ESS3.B: Natural Hazards
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.E Know and apply concepts that describe the features and processes of the
Earth and its resources.
12.E.1a  Identify  components  and  describe  diverse  features  of  the  Earth’s  
land, water, and atmospheric systems.
12.E.1b Identify and describe patterns of weather and seasonal change.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Unit 3: Weather
Sample Student
Outcome
Statements*

Students will be able to:










Ask questions … to research and discuss the weather around us. (Patterns) SL.K.2
Carry out investigation … using senses as well as simple weather instruments.
Develop a model … of types of weather for each season that includes drawings and brief descriptions; update the model as new information is obtained.
Analyze observational data … and information over time to decide what types of weather happen during which seasons. (Patterns)
Engage in argument from evidence … about types of weather that happen during each season.
Communicate … information by drawing, dictating, or writing about weather and its characteristics. W.K.2
Communicate and evaluate … weather observations with others. SL.K.1, SL.K.3
Analyze observations … about weather characteristics and patterns and share with others. (Patterns) MP.3
Use mathematics … to categorize weather days in a three month period of time, compare, categorize, and sort the days by count. (Scale, proportion, and
quantity) MP.1
 Obtain information through observations … to compare weather patterns over a specific length of time and discuss with peers. (Stability and change) SL.K.3,
MP.3
 Ask questions … to research weather instruments. + RI.K.1
 Plan, draw, and construct …  a  weather  instrument  to  gather  precipitation. + (Structure and function)
*
+

Key Ideas














All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

The Sun warms the air, land, and water during the day (hot, cold). (ESS1.A, PS3.B)
The rotation of the earth causes a cyclical pattern of  the  Sun’s  appearance  in  the  sky (ESS1.A, ESS1.B, ESS1.C)
Weather affects our daily lives. (ESS3.B)
Weather changes in observable ways. (ESS2.D)
Instruments (thermometer/temperature, rain gauge/rain fall, anemometer/wind speed, barometer/air pressure, sling psychrometer/humidity) are used to
observe/measure weather. (ESS2.D, ETS2.B)
Weather patterns emerge from observing weather over time. (ESS2.B)
Certain types of weather and conditions (dry, wet) are characteristic of different seasons (summer, fall, winter, spring) in different locations. (ESS1.C)
Some weather can be severe (hail, sleet, blizzard, tornado, hurricane, fog). (ESS3.B)
Clouds, precipitation, wind, and temperature are used to measure weather. (ESS2.D)
People use their senses to learn about the world. (PS4.C)
Scientists use journals to record their observations. (ETS1.A)
Scientists learn about things by observing them over time writing about and making drawings (diagrams) of what they see. (ETS1.A, ETS1.B, ETS2.A)

Additional academic vocabulary: change, water, ice
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 3: Weather
Prior
Knowledge

 Weather happens around us every day.
 Weather changes regularly.
 We can see the results of different weather.

Possible
Misconceptions

 There may be confusion about the composition of clouds. Students may think that they are made out of cotton.
 As a result of beliefs, some students may think that a supreme being controls the weather.

Possible
Summative
Assessment

Draw and describe weather observations, telling what kind of instrument is used to observe some the weather characteristics described.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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CPS Science Planning Guide Resources

Grade K Science Connections to Common Core State Standards for Literacy and Mathematics (CCSS-L and CCSS-M)
CCSS
Connections

CCSS-L




























R.K.1 With prompting and support, ask and answer questions about key details in a text.
R.K.2 With prompting and support, identify the main topic and retell the key details of a text.
R.K.3 With prompting and support, describe the connection between two individuals, events, ideas, or pieces of information in a text.
R.K.4 With prompting and support, ask and answer questions about unknown words in a text.
R.K.5 Identify the front cover, back cover, and title page of a book.
R.K.6 Name the author and illustrator of a text and define the role of each in presenting the ideas or information in a text.
R.K.7 With prompting and support, describe the relationship between illustrations in the text in which they appear.
R.K.8 With prompting and support, identify the reasons an author gives to support points in a text.
R.K.9 With prompting and support, identify basic similarities in and differences between two texts on the same topic.
R.K.10 Actively engage in group reading activities with purpose and understanding.
W.K.1 Use a combination of drawing, dictating, and writing to compose opinion pieces in which they tell a reader the topic or the name of the book they are
writing about and state an opinion or preference about the topic or book.
W.K.2 Use a combination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and
supply some information about the topic.
W.K.3 Use a combination of drawing, dictating, and writing to narrate a single event or several loosely linked events, tell about the events in the order in which
they occurred, and provide a reaction to what happened.
(W.4 begins in grade 3: W.3.4 With guidance and support from adults, produce writing in which the development and organization are appropriate to task and
purpose.)
W.K.5 With guidance and support from adults, respond to questions and suggestions from peers and add details to strengthen writing as needed.
W.K.6 With guidance and support from adults, explore a variety of digital tools to produce and publish writing including in collaboration with peers.
W.K.7 Participate in shared research and writing projects.
W.K.8 With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question.
(W.9 begins in grade 4: W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.)
(W.10 begins in grade 3: W.3.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and
audiences.)
SL.K.1 Participate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and adults in small and larger groups.
SL.K.2 Confirm understanding of a text read aloud or information presented orally or through other media by asking and answering questions about key details
and requesting clarification if something is not understood.
SL.K.3 Ask and answer questions in order to seek help, get information, or clarify something that is not understood.
SL.K.4 Describe familiar people, places, things, and events and, with prompting and support, provide additional detail.
SL.K.5 Add drawings or other visual displays to descriptions as desired to provide additional detail.
SL.K.6 Speak audibly and express thoughts, feelings, and ideas clearly.
L.K.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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CCSS
Connections

CCSS-L






L.K.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
(L.3 begins in grade 2: L.2.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.)
L.K.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on kindergarten reading and content. ()
L.K.5 With guidance and support from adults, explore word relationships and nuances in word meanings.
L.K.6 Use words and phrases acquired through conversations, reading and being read to, and responding to texts.

CCSS-M (Standards for Mathematical Practice)








MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
 MP.8 Look for and express regularity in repeated reasoning.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Introduction
Welcome to the Grade 1 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When first grade students are engaged
in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they will
defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards for
Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 1 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of the new science standards. This guide reflects the input of many CPS
educators who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching
and learning. As the content and approaches outlined in this guide are implemented, students in science classrooms across the
District will be challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS
expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts on page . By becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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Unit 1: Plants and How They Grow

From A Framework for K-12 Science Education

Science and Engineering Practices

IL State
Learning
Standards

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
 LS2.C: Ecosystems: Interactions, Energy, and Dynamics
LS3: Heredity: Inheritance and Variation of Traits
 LS3:A: Inheritance of Traits
 LS3.B: Variation of Traits
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
ESS2:  Earth’s  Systems
 ESS2.E: Biocenology
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.1a Identify and describe the component parts of living things.
12.A.1b Categorize living organisms using a variety of observable
features.
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.1a Describe and compare characteristics of living things in
relationship to their environments.
12.B.1b Describe how living things depend on one another for survival.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Plants and How They Grow
Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research and discuss the characteristic features and basic needs of plants using appropriate grade level print materials. W.1.5
 Carry out investigations … about plant growth and development over time. (Stability and change)
 Obtain information through observation … to compare basic structures, the way new plants are produced, and basic characteristics of different plants.
(Patterns) W.1.8
 Use observations and information …  to identify the characteristic features of plants in different habitats. (Patterns)
 Communicate … information in writing and orally about the basic needs of plants, their characteristic features, and their growth. (Patterns) W.1.2, SL.1.4
 Analyze information … gathered about plants and share with others. SL.1.2
 Plan, draw, and construct … habitats in which variables connected to the basic needs of a plant can be changed observe changes in plant growth in order to
select the optimal habitat. + (Systems and system models) MP.1
 Carry out investigations … on plants using the constructed habitats.
 Communicate and evaluate … the findings of investigations with others and discuss the strengths and weaknesses of each to select the optimal habitat. (Cause
and effect: Mechanism and explanation) SL.1.1, SL.1.2, MP.3

 Use mathematics … to measure the growth of various plants over time. MP.5, MP.6
*
+

Key Ideas

















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Plants and seeds have specific requirements, land, water, light, and air for growth. (LS1.B, LS1.C, LS2.A)
Plant growth occurs in cycles. (LS1.B)
Some plants look similar to other plants; some plants look very different from other plants. (LS3.A, LS3.B)
Young plants are similar to and different from their parents and resemble other plants of the same kind. (LS3.A, LS3.B)
There are differences in the way plants grow and change over time. (LS1.B)
Plant structures have specific functions for growth and survival, (e.g., seed, flower, stem, pollen, root, leaf). (LSI.A)
Plants respond to their environments. (LS1.D, LS2.A)
Plants obtain what they need to survive from the environment. (LS1.B, LS2.A, LS2.B, LS4.D)
An environment may not meet the needs of a particular plant, so it cannot live there. (LS2.A, LS2.C, LS4.C)
Plants may depend on animals to disperse their seeds or seed pods. (LS1.B)
New plants can germinate from seeds, or sprout from stems, nodes, bulbs and parts of plant roots. (LS1.B)
Different plants survive better in some environments because of the differences in basic needs. (LS2.A, ESS2.E)
Scientists learn about the behaviors of live organisms by observing them over time and keeping a record of their observations. (ETS1.A, ETS1.B)
Scientists use journals to record their observations accurately in writing or with drawings. (ETS1.A, ETS1.B, ETS1.C)
Scientists discuss strengths and weaknesses in their designs. (ETS1.C)

Additional academic vocabulary: bud, seedling, nutrient

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Plants and How They Grow
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge















There are many different kinds of plants and seeds.
Organisms live on land and in water.
Organisms have identifiable basic structures and characteristic behaviors.
Organisms use their body parts or structures in different ways to help them survive and grow.
Organisms have basic needs-food, water, air, and space.
When basic needs of organisms are not met, they cannot survive.
Organisms may be similar to or different from other organisms.
Organisms depend on their environment to meet their basic needs.
Organisms grow and change over time.
Organisms respond to changes around them.
Environmental conditions influence the behavior of organisms.
People use their senses to learn about the world.
Scientists learn about the behaviors of live organisms and their habitats by observing them over time, writing about and making drawings of what they see in
journals.

Possible
Misconceptions






Some students may believe that plants of a particular type are all exactly the same.
They may think that seeds are not alive.
There may be confusion about how new plants grow, with some students thinking that they can only grow from seeds.
Some students may think that the plants that we eat are made at the grocery store.

Possible
Summative
Assessment

Create a booklet of labeled drawings that show the stages in the growth cycle of different new plants including those grown from seeds, stems, nodes, bulbs,
and  parts  of  the  plant’s  roots.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 2: Solid and Liquids

From A Framework for K-12 Science
Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS1: Matter and its Interactions
 PS1.A: Structure and Properties of Matter
 PS1.B: Chemical Reactions
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.B: Electromagnetic Radiation
 PS4.C: Information Technologies and Instrumentation
ESS2:  Earth’s  Systems
 ESS2.C:  The  Roles  of  Water  in  Earth’s  Surface  Processes
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.1b Compare large-scale physical properties of matter.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions … to research and discuss the properties of solids and liquids that can be used to classify them using appropriate grade level print material.
(Patterns) W.1.5
 Carry out investigations … about the properties of solids and liquids describing them by their observable properties. (Patterns)
 Carry out investigations … about the materials that have the properties of both solids and liquids.
 Obtain information through observation … to compare the properties of solids and liquids before and after they are mixed together. (Patterns) W.1.8
 Use observations and information … to identify the properties of solids and liquids.
 Use mathematics … to measure the amount of water that evaporates over days and graph the data. (Energy and matter: Flows, cycles, and conservation)
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 2: Solids and Liquids
Sample Student
Outcome
Statements*

Students will be able to:
 Communicate … information orally or in writing about the properties of solids and liquids. W.1.2, SL.1.4
 Analyze information … gathered about the changes in solids that have been mixed with liquids. SL.1.2
 Plan, draw, and construct … a tower or bridge structure that considers and uses the properties of the solids from which it is constructed to successfully stand
tall or hold weight. + (Structure and function) MP1, MP4, MP6
 Communicate and evaluate … the designs with others comparing the strengths and weaknesses of the structures. + (Structure and function) SL.1.1, SL.1.2,
MP.3
 Design a structure …  to  capture evaporated water to reuse. + (Systems and system models)
 Carry out investigations … on the results of mixing solids and liquids.
 Communicate and evaluate … the findings of investigations with others. SL.1.1, SL.1.2, MP.3
*
+

Key Ideas

















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Solids and liquids have observable properties (e.g., flexible, flat, hard, rigid, rough, smooth, bubbly, colorless, foamy, transparent). (PS1.A)
Solids can be sorted by their observable properties. (PS1.A)
The properties of solid materials are considered when objects and structures are constructed. (PS1.A)
Properties of types of matter (e.g., solids and liquids) can be used to classify them. (PS1.A)
Some liquids are translucent (allow light to pass through), others are opaque (do not allow light to pass through). (PS4.B)
Liquids take the shape of their containers. (PS1.A)
Water can freeze (become solid) or evaporate (become a gas). (PS1.B, ESS2.C)
Heating materials can cause observable changes, as when ice melts. (PS1.A, PS1.B)
Particles of solid materials can pour, but they maintain their shape. (PS1.A) Solid materials in a mixture can be separated. (PS1.A)
Some solids dissolve (change when mixed with water), some do not. (PS1.A)
Some liquids mix with water, others form layers. (PS1.A)
Some materials have the properties of both solids and liquids. (PS1.A)
Scientists learn about things by observing them over time and keeping a record of their observations. (PS4.C)
Scientists use journals to record their observations accurately in writing or with drawings. (ETS1.A, ETS1.B, ETS1.C)
Scientists discuss strengths and weaknesses in their designs. (ETS1.C)

Additional academic vocabulary: viscous, crystal, evaporation, flow, texture, surface
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 2: Solids and Liquids
Prior
Knowledge











Possible
Misconceptions

 Some students may believe that water changes into something else when it becomes a solid.
 There may be confusion about the change from solid to liquid and back again.
 Some students may not believe that water can change from solid to liquid and go back.

Possible
Summative
Assessment

People use their senses to gather information about the world around them.
Water can be a solid or a liquid.
Water can go back and forth from solid to liquid.
There are many kinds of solid materials in the world, some produced and some made naturally.
Solid materials can be sorted by their properties.
Different solid materials can absorb or repel water.
Different properties of solid materials can make them useful for different purposes.
People use their senses to learn about the world.
Scientists learn about things by observing them over time, writing about them, and making drawings of what they see in journals.

Create a booklet of labeled drawings that show the observable properties of solids and liquids.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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From A Framework for K-12 Science Education

Unit 3: Rocks and Soil
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.B: Plate Tectonics and Large-Scale System Interactions
 ESS2.E: Biocenology
ESS3: Earth and Human Activity
 ESS3.A: Natural Resources
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.E Know and apply concepts that describe the features and processes of
Earth and its resources.
12.E.1a  Identify  components  and  describe  diverse  features  of  Earth’s  
land, water, and atmospheric systems.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:







Ask questions … to research and discuss the properties of the rocks around us using appropriate grade level print material. (Patterns) RI.1.10, W.1.5
Carry out investigations … about the properties of rocks. (Scale, proportion, and quantity)
Carry out investigations … about soil composition.
Obtain information through observation … to compare the properties of different rocks. W.1.8
Use observations and information … to identify the properties of rocks and soils. (Patterns)
Communicate … information about the properties of rocks and soils orally and in writing. W.1.3, SL.1.4

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Grade 1 Science Planning Guide – SY13-14
Unit 3: Rocks and Soil
Sample Student
Outcome
Statements*

Students will be able to:
 Analyze information … gathered about the composition of different soils from different places nearby.
 Ask questions …  to  research  the  different  materials  used  to make bricks. + SL.1.2
 Plan and carry out an investigation … to determine which elements make the lightest bricks that maintain their shape when stacked three high. + (Structure
and function) MP.1
 Use mathematics …  to  weigh  the  bricks. MP.5
 Communicate and evaluate …  the  results  of  the  investigation comparing the elements in different bricks with their weights. + SL.1.1, SL.1.2, SL.1.3, MP.3
 Design and use a tool …  to  separate  two different sizes of rocks in a rock mixture. + (Scale, proportion, and quantity)
 Use mathematics …  to  graph  the  number of large and small pebbles in the rock mixtures. (Scale, proportion, and quantity) MP.6

 Communicate and evaluate … the findings of investigations with others. SL.1.1, SL.1.2, SL.1.3
*
+

Key Ideas















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Rocks, soil, and sand are present in most areas all over Earth. (ESS2.B)
Sediment and sedimentary rocks come in many sizes (e.g., clay, silt, sand, gravel, pebble, cobble, boulder) and shapes. (ESS2.A)
Rocks can be separated by particle size. (ESS2.A)
Rocks have observable properties that can be used to sort them with various tools. (PS4.C, PS1.A)
Rocks are the solid material of Earth. (ESS2.A)
Soil is a mixture of earth materials. (ESS2.A)
Soil has observable properties. (ESS2.A)
Soil has different compositions which include different amounts of weathered rock (sand, silt, clay), plant and animal remains (humus), and sometimes living
organisms. (ESS2.E)
Earth materials are natural resources. (ESS3.A)
Earth materials are used in the construction of things around us based on their suitability. (ESS2.A, ESS3.A)
Scientists learn about things by observing them over time and keeping a record of their observations. (ETS1.A, ETS1.B)
Scientists use journals to record their observations accurately in writing or with drawings. (ETS1.A, ETS1.B, ETS1.C)
Scientists discuss strengths and weaknesses in their designs. (ETS1.C)

Additional academic vocabulary: collection, crystal, geologist, layer, settle, asphalt, concrete, coarse, cement, fossil, nutrient, minerals
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Prior
Knowledge






Possible
Misconceptions

 Some students may believe that Earth has always looked the same.
 Some students may believe that buildings around us have always been there and do not change.
 There may be confusion about the differing materials that make up Earth.

Possible
Summative
Assessment

Earth is made of many different things that are observable.
The buildings and roads that we see around us are made of different materials.
People use their senses to learn about the world.
Scientists learn about things by observing them over time, writing about them, and making drawings of what they see in journals.

Research, plan, develop, and make a presentation showing earth materials from which different structures around us are constructed.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 4: Organisms and Their Environment
Science and Engineering Practices

From A Framework for K-12 Science Education

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
 LS2.C: Ecosystem Dynamics, Functioning, and Resilience
LS3: Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
ESS2:  Earth’s  Systems
 ESS2.B: Plate Tectonics and Large-Scale System Interactions
 ESS2.E: Biocenology
ESS3: Earth and Human Activity
 ESS3.A: Natural Resources
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.1a Identify and describe the component parts of living things.
12.A.1b Categorize living organisms using a variety of observable
features.
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.1a Describe and compare characteristics of living things in

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 4: Organisms and Their Environment
IL State
Learning
Standards
Sample Student
Outcome
Statements*

Content

Skills

relationship to their environments.
12.B.1b Describe how living things depend on one another for survival.

Students will be able to:
 Ask questions … to research and discuss the types of seeds and their differences using appropriate grade-level print material. (Patterns) W.1.5, SL.1.3
 Carry out investigations …  about  the  growth of different seeds.
 Carry out investigations …  about  the  differences  between  aquatic  plants  and  animals.
 Carry out investigations …  about  the differences between land plants and animals.
 Obtain information through observation …  to  compare different plants and animals. (Patterns) W.1.8
 Use mathematics …  to  measure  and  graph  the  growth of plants over time. (Stability and change) MP.4, MP.6, MP.7
 Use observations and information …  to  identify  basic  needs  of  plants  and  animals.
 Communicate …  information  about  the  differences  between  plants  and  animals  orally  with  peers  and  in  writing.  W.1.2,  SL.1.1
 Analyze information …  gathered  about  the  differences between plants and animals. SL.1.2, MP.4
 Plan, draw, and construct …  a  habitat for aquatic and/or land plants and animals. + (Systems and system models) MP.3, MP.6
 Communicate and evaluate …  the  findings  of  investigations  with  others  to  compare strengths and weakness in  addressing  the  organisms’  needs  and  
determine the optimal habitat. (Structure and function)
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 All living things, including humans, have basic needs that include food, water, air, and space. (LS1.C, LS2.A)
 Rocks, soils, and sand are usually present where plants and animals live. (ESS2.B)
 Organisms usually live in habitats that meet their needs on land or in water (e.g., woodland, fresh water, salt water, desert, tundra, wetland, etc.). (LS2.A,
LS4.D, ESS2.E, ESS3.A)
 An environment (e.g., terrarium, aquarium) may not meet the needs of a particular organism, so it cannot live there. (LS2.A, LS2.C, LS4.C)
 Organisms have identifiable basic structures and characteristic behaviors to help them grow and survive. (LS1.A, LS1.D)
 Living things, including plants and seeds, are similar in some ways and different in other ways. (LS3.A, LS3.B)
 Seeds and plants grow, change, and die over time in an observable cycle. (LS1.B)
 Differences occur within one species of an organism. (LS3.A, LS3.B)
 Organisms depend on plants or other animals for food. (LS1.C, LS2.A, LS2.B)
 Environmental conditions influence the behavior of organisms. (LS2.A)
 Plants and animals respond to their environment. (LS1.D, LS2.A)
 Organisms, including humans, influence their environment and the environment of other organisms. (LS2.A)
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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 Scientists learn about the behaviors of live organisms by observing them over time and keeping a record of their observations. (ETS1.A, ETS1.B)
 Scientists use journals to record their observations accurately in writing or with drawings. (ETS1.A, ETS1.B, ETS1.C)
 Scientists discuss strengths and weaknesses in their designs. (ETS1.C)
Additional academic vocabulary: structures, survive, behaviors, aquatic, arid, humid
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge















Possible
Misconceptions

 Some students may believe that all organisms rely on people for their basic needs such as food, water, and shelter.
 There may be a lack of awareness of the basic needs of organisms being met.

Possible
Summative
Assessment

There are many different kinds of living things in the world around us.
Organisms can live in many different places including on land and in water.
Organisms have identifiable basic structures and characteristic behaviors.
Organisms use their body parts or structures in different ways to help them survive and grow.
Organisms have basic needs-food, water, air, and space.
When basic needs of organisms are not met, they cannot survive.
Organisms may be similar to or different from other organisms.
Organisms grow and change over time.
Organisms respond to changes around them.
Organisms depend on their environment to meet their basic needs.
Environmental conditions influence the behavior of organisms.
People use their senses to learn about the world
Scientists learn about the behaviors of live organisms and their habitats by observing them over time, writing about them and making drawings of what they
see in journals.

Draw a habitat with multiple organisms in it and describe, orally or in writing, how they are connected.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Grade 1 Science Connections to Common Core State Standards for Literacy and Standards for Mathematical Practice (CCSS-L and
CCSS-M)
CCSS
Connections

CCSS-L





























RI.1.1 Ask and answer questions about key details in a text.
RI.1.2 Identify the main topic and retell key details of a text.
RI.1.3 Describe the connection between two individuals, events, ideas, or pieces of information in a text.
RI.1.4 Ask and answer questions to help determine or clarify the meaning of words and phrases in a text.
RI.1.5 Know and use various text features to locate key facts or information in a text.
RI.1.6 Distinguish between information provided by pictures or other illustrations and information provided by the words in a text.
RI.1.7 Use the illustrations and details in a text to describe its key ideas.
RI.1.8 Identify the reasons an author gives to support points in a text.
RI.1.9 Identify basic similarities in and differences between two texts on the same topic.
RI.1.10 With prompting and support, read informational texts appropriately complex for grade 1.
W.1.1 Write opinion pieces in which they introduce the topic or name the book they are writing about, state an opinion, supply a reason for the opinion and
provide some sense of closure.
W.1.2 Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and provide some sense of closure.
W.1.3 Write narratives in which they recount two or more appropriately sequenced events, include some details regarding what happened, use temporal
words to signal event order, and provide some sense of closure.
(W.4 Begins in grade 3: W.3.4 With guidance and support from adults, produce writing in which the development and organization are appropriate to task and
purpose.)
W.1.5 With guidance and support from adults, focus on a topic, respond to questions and suggestions from peers, and add details to strengthen writing as
needed.
W.1.6 With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peers.
W.1.7 Participate in shared research and writing projects.
W.1.8 With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question.
(W.9 Begins in grade 4: W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.)
(W.10 Begins in grade 3: W.3.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and
audiences.)
SL.1.1 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups.
Ask and answer questions about key details in a text read aloud or information presented orally or through other media. (SL.1.2)
SL.1.3 Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.
SL.1.4 Describe people, places, things, and events with relevant details, expressing ideas and feelings clearly.
SL.1.5 Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.
SL.1.6 Produce complete sentences when appropriate to task and situation.
L.1.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
L.1.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
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CCSS
Connections

CCSS-L
 (L.3 begins in grade 2: L.2.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.)
 L.1.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 1 reading and content, choosing flexibly from an
array of strategies.
 L.1.5 With guidance and support from adults, demonstrate understanding of word relationships and nuances in word meanings.
 L.1.6 Use words and phrases acquired through conversations, reading and being read to, and responding to texts, including using frequently occurring
conjunctions to signal simple relationships.

CCSS-M (Standards for Mathematical Practice)








MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
 MP.8 Look for and express regularity in repeated reasoning.
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Introduction
Welcome to the Grade 2 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When second grade students are
engaged in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they
will defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards
for Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 2 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of the new science standards. This guide reflects the input of many CPS
educators who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching
and learning. As the content and approaches outlined in this guide are implemented, students in science classrooms across the
District will be challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS
expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page
By becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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Unit 1: Air and Weather

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place  in  the  Universe
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System
 ESS1.C: The History of Planet Earth
ESS2:  Earth’s  Systems
 ESS2.D: Weather and Climate
ESS3: Earth and Human Activity
 ESS3.B: Natural Hazards
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
PS2: Motion and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: Stability and Instability in Physical Systems
PS3: Energy
 PS3.B: Conservation of Energy and Energy Transfer
 PS3.C: Relationship Between Energy and Forces
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12C.1b Compare large-scale physical properties.
12.E Know and apply concepts that describe the features and processes of the
Earth and its resources.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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IL State
Learning
Standards

Content

Skills

12.E.1a  Identify  components  and  describe  diverse  features  of  the  Earth’s  
land, water, and atmospheric systems.
12.E.1b Identify and describe patterns of weather and seasonal change.

Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research and discuss the effects air has in the world around us using appropriate grade level print material. RI.2.1
 Develop a model … to indicate the effects of air propulsion devices on objects labeling all parts and explaining what happens; update the model as additional
information is obtained.
 Carry out investigations … to observe the effects of air under pressure on materials and/or objects. (Energy and matter: Flows, cycles, and conservation)
 Use mathematics … to measuring the distance an object can travel pushed by an air propulsion device. MP.5
 Analyze and interpret data … that compares the effects air pressure has on various materials and/or objects. (Cause and effect: Mechanism and explanation)
 Engage in argument from evidence … about the distances objects can travel pushed by an air propulsion device.
 Plan, design, and construct … a device that demonstrates the effect air has on the descent of the device from a prescribed height. + (Cause and effect:
Mechanism and explanation) MP.1
 Carry out investigations … using the device to determine the design most effective for a slow descent. + (Cause and effect: Mechanism and explanation)
 Communicate and evaluate … information gathered about the propulsion device and compare the strengths and weaknesses of the designs with others. +
SL.2.1, SL.2.2, SL.2.3, MP.3
 Ask questions … to research different weather phenomena and instruments used to measure components of weather using appropriate grade level print
material. (Patterns) RI.2.3
 Communicate … information orally and in writing about weather phenomena and instruments that are used to measure components of weather. W.2.2
 Analyze and interpret … data gathered about weather over a prescribed amount of time. (Patterns) SL.2.4
 Use mathematics … to organize information about weather over a prescribed amount of time.
 Obtain information through observations … to describe the effects of wind on different objects. (Cause and effect: Mechanism and explanation)
*
+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement
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Key Ideas















Air is a gas (an invisible form of matter) that surrounds us and takes up space. (PS1.A)
Compressed air can move things by pushing them. The bigger the push, the faster the things go. (PS2.A, PS2.B, PS3.C)
The design of a device can change the speed of the descent of an object through the air (air resistance). (PS2.A, PS2.C)
The Sun warms the Earth during the day. (ESS1.A, PS3.B)
Weather is the sunlight, precipitation, and temperature, etc. at a specific place at a specific time. (ESS2.D)
Weather has components that can be measured and described. (ESS2.D)
Weather changes over time. (ESS2.D)
Meteorologists help forecast weather, including severe weather, so people can be prepared. (ESS2.D, ESS3.B, ETS2.B)
Weather instruments measure changes in wind speed (anemometer) and direction (wind vane). (ESS2.D)
Patterns in the motion of the moon can be observed, described, and predicted. (ESS1.B)
Seasons have typical weather patterns that can be observed, compared, and predicted. (ESS1.C)
Scientists sometimes learn about things around them by doing something to the things and observing what happens. (ETS1.A, ETS1.B)
Scientists compare their observations with observations of others. (ETS1.C)

Additional academic vocabulary: inflate
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge


















Air is everywhere.
We breathe air.
Air is essential for many living things.
Air has different temperatures.
The Sun warms the air, land, and water during the day.
The Sun is visible during the day, but the Moon can sometimes be seen at night and during the day.
The motion of the Sun across the sky follows a cyclical pattern.
Weather affects our daily lives.
Weather changes in observable ways.
Instruments are used to observe/measure weather.
Certain types of weather are characteristic of different seasons in different locations.
Some weather can be severe.
Clouds, precipitation, wind, and temperature are used to measure weather.
Weather patterns emerge from observing weather over time.
People use their senses to learn about the world.
Scientists learn about things by observing them over time and keeping a record of their observations.
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 Scientists use journals to record their observations accurately in writing or with drawings.
 Scientists discuss strengths and weaknesses in their designs.
Possible
Misconceptions

 Students may believe that air exerts pressure only when it is moving.
 There may be confusion about the composition of clouds. Students may think that they are made out of cotton.
 As a result of beliefs, some students may think that a supreme being controls the weather.

Possible
Summative
Assessment

Design a toy that operates using compressed air. Explain its use orally or in writing.
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Unit 2: Forces and Motion
From A Framework for K-12 Science
Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS2: Motion and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: Stability and Instability in Physical Systems
PS3: Energy
 PS3.C: Relationship Between Energy and Forces
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.B: Influences of Engineering, Technology, and Science on
Society and the Natural World

Content
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.1a Identify examples of motion.
12.D.1b Identify observable forces in nature.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and practices of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions …  to  research and discuss the motion made by wheels and axles using appropriate grade level print material.
 Communicate …  information  orally  and  in  writing  about  where  wheels  and  axles  are  found  in  our lives. W.2.3
 Communicate and evaluate …  how  a  system of wheels and axles might  affect  peoples’  work  in  the  world  around  us.  +  (Systems and system models) SK.2.1,
SL.2.2
 Design, and construct …  a  system  that capitalizes on the effect of weight and wheel size on the motion of wheels and axles. +
 Carry out investigations …  to  determine balance points of a variety of different objects. (Stability and change)
 Engage in argument from evidence …  about  the  location of balance points on various objects. (Stability and change) SL.2.1
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Unit 2: Forces and Motion
Sample Student
Outcome
Statements*

Students will be able to:





Analyze observational data …  about  the  effects of counterbalances on different objects. (Cause and effect: Mechanism and explanation )
Communicate …  information  orally  and  in  writing  about  the  effects  of  pushes  and pulls on objects with peers. W.2.2
Analyze and interpret …  data  gathered about changes in the direction of the motion of various objects caused by pushing and pulling with peers. MP.3
Develop models …of  a  round  object  or  wheel  as  it  travels  down  slopes  of  varying  heights  labeling  all  parts  and  indicating  what  happens; update the model as
additional information is obtained.
 Carry out investigations …  measuring the distance a round object or wheel can travel down slopes of varying heights. MP.5
 Use mathematics …  to  measure  and  compare  the  distance  round  objects  or  wheels  of  varying  sizes  can  travel  down  slopes  of  varying  heights. MP.5
 Communicate and evaluate …  information gathered about distances and slope heights to others. W.2.8
*
+

Key Ideas













All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Objects can be balanced in different ways. (PS2.A, PS2.C)
Counterweights can be used to balance objects. (PS2.A, PS2.B, PS2.C)
An object is balanced when it does not tip on its balance point. (PS2.A, PS2.B, PS2.C)
Objects and systems that turn on a central axis exhibit rotational motion. (PS2.A, PS2.B, PS2.C)
The motion of an object can be changed by forces (pushing or pulling). (PS2.A, PS2.C)
The greater the force on an object, the greater the change in motion will be. (PS2.A, PS2.C, PS3.C)
The design of an object affects its ability to rotate. (PS2.A, PS2.B)
Wheels and spheres can roll on sloped surfaces. (PS2.A, PS2.B, PS2.C, ETS2.B)
Weight’s location and position can change the way a system rolls. (PS2.A, PS2.B, PS2.C)
Scientists sometimes learn about things around them by doing something to the things and observing what happens. (ETS1.A, ETS1.B)
Scientists compare their observations with observations of others. (ETS1.C)

Additional academic vocabulary: counterbalance, stable, unstable, axle
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge







An object can be balanced.
People use their senses to learn about the world.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
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Unit 2: Forces and Motion
Possible
Misconceptions

 Students may believe that if an object is at rest, no forces are acting on it.
 Students may believe that only certain types of objects can exert force.
 There may be confusion about the idea that force is a relation between objects.

Possible
Summative
Assessment

Use a top to identify and demonstrate the variables that influence the length of time it spins.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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From A Framework for K-12 Science
Education

Unit 3: Making Measurements
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
PS2: Motion and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: Stability and Instability in Physical Systems
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.1b Compare large-scale physical properties of matter.
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.1a Identify examples of motion.
12.D.1b Identify observable forces in nature.

Sample Student
Outcome
Statements*

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and practices of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions …  to  research and discuss instruments used to measure mass and weight using appropriate grade level print material.
 Carry out investigations …  to  balance  using a beam, fulcrum, and mass units.
 Analyze and interpret data …  comparing the effects on balancing for the other two variables when changing the length of the beam, position of the fulcrum,
and amount of mass. (Stability and change, Cause and effect: Mechanism and explanation)
 Analyze and interpret …  data  from  the  investigation into the effects of the other two variables when length of the beam, position of the fulcrum, and amount
of the mass are changed. (Cause and effect: Mechanism and explanation) MP.1
 Communicate …  information  orally  and in writing with others about the effects of changing variables. (Cause and effect: Mechanism and explanation) W.2.2,
W.2.8, SL.2.2
 Develop a model … of an equal arm balance comparing the weights of different objects labeling all parts and explaining what is happening; update the model
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Unit 3: Making Measurements
Sample Student
Outcome
Statements*

Students will be able to:
as additional information is obtained.
Carry out investigations …  using  an  equal  arm  balance  to  compare  the  weights  of  groups  of  objects.
Use mathematics and computational thinking …  to  arrange objects in serial order by weight. (Scale, proportion, and quantity) MP.1, MP.7
Engage in argument from evidence … about the serial arrangement of objects by weight.
Plan, draw, and construct …  a  balanced mobile made with different thicknesses of paper to determine which weight of paper was most effective in creating
the most well-balanced mobile. + (Stability and change)
 Use mathematics …  to  measure  the  lengths  of  mobile  pieces  for  balanced  mobile  construction. MP.5, MP.6
 Analyze and interpret …  data  on  which  thickness  of  paper  supported  the  most  well  balanced  mobile,  comparing the strengths and weaknesses of each. +
 Communicate and evaluate information …  about  the  most effective thickness of paper in creating a well-balanced mobile. SL.2.2, SL.2.3





*

Key Ideas

+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement












The mass of an object depends on volume and density. (PS1.A, PS2.A)
The mass of an object can be determined by balancing an object against a certain number of standard units on an equal arm balance. (PS1.A, PS2.A, PS2.C)
The weight of an object is a force that is related to mass and gravity. (PS1.A, PS2.B)
The weight of an object depends on volume, density, and the force of gravity. (PS1.A, PS2.C)
Mass, fulcrum position, and length of arms on a beam balance affect balance. (PS2.A, PS2.C)
Transitivity (if A is heavier than B and B is heavier than C, then A is also heavier than C) can be demonstrated using an equal arm balance. (PS1.A)
Different materials of the same volume may have different weights. (PS1.A, PS2.C)
Equal weights of materials can occupy different amounts of space. (PS1.A)
Scientists sometimes learn about things around them by doing something to the things and observing what happens. (ETS1.A, ETS1.B)
Scientists compare their observations with observations of others. (ETS1.C)

Additional academic vocabulary: heavier, lighter, standard unit, variable, position, symmetrical
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge








An object can be balanced.
Solids can be sorted by their observable properties.
People use their senses to learn about the world.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
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Unit 3: Making Measurements
Possible
Misconceptions

 Students may believe that a lot of objects will always weigh more of a few objects.
 Students may believe that the bigger the object, the more it weighs.
 There may be confusion about the idea that weight and mass are not the same.

Possible
Summative
Assessment

Indicate the location of the fulcrum or the length of the arm to balance different objects on a beam balance.
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Unit 4: Animals and How They Live

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Organisms
 LS2.C: Ecosystem Dynamics, Functioning, and Resilience
LS3: Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.B: Conservation of Energy and Energy Transfer
 PS4.C: Relationship Between Energy and Forces
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.1a Identify and describe the component parts of living things.
12.A.1b Categorize living organisms using a variety of observable
features.
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Unit 4: Animals and How They Live
IL State
Learning
Standards

Content

Skills

12.B.1a Describe and compare characteristics of living things in
relationship to their environments.
12.B.1b Describe how living things depend on one another for survival.

Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research insect body structures using appropriate grade level print material. W.2.7
 Develop a model … of a known insect, labeling its body structures and explaining their uses; update the model as additional information is obtained.
(Structure and function) SL.2.5
 Carry out investigations …  to  compare/contrast the structures and life cycles of different insects. (Patterns)
 Evaluate information … to compare the life cycles of different insects. (Scale, proportion, and quantity)
 Use mathematics … to create a graph of the number of insects that hatch in a given week. (Patterns)
 Engage in argument from evidence … about the number of insects that hatch in a given week.
 Analyze … the information gathered about uses of the structures of different insects. (Structure and function) SL.2.3
 Communicate … information orally and in writing about insect behaviors. W.2.2, SL.2.1
 Carry out investigations … to observe the life cycles of different insects.
 Analyze and interpret … data gathered about the life cycles of different insects under observation. (Patterns)
 Communicate … information orally and in writing about insect life cycles. W.2.2, SL.2.1
 Obtain information through observations … to describe the habitats of insects.
 Plan, design, and construct … the optimal habitat for one of the observed insects. +
 Communicate and evaluate … designs with others to compare strengths and weakness in addressing  the  insect’s  needs  to determine the optimal habitat. +
SL.2.1, SL.2.2, SL.2.3
*
+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

CPS Science Content Framework – SY13-14
Unit 4: Animals and How They Live
Key Ideas


















Insects have basic needs, characteristic structures, and observable behaviors that help them grow and survive. (LS1.A)
The  insect’s  body  is  divided  into  three  main  parts, head, thorax, and abdomen. (LS1.A)
Insects have special body parts that help convey different information for survival. (LS1.A, LS1.D)
Insects need food, water, and space to survive. (LS1.B, LS1.C, LS2.A)
Insects depend on their environment for food, water, shelter, and the correct temperature to survive. (LS1.B, LS2.A, LS2.B)
Insects can survive only in environments where their needs are met. (LS1.B, LS2.A, LS2.C, LS4.C
Insects can have a three- (egg, nymph, adult) or four-stage (egg, larva, pupa, adult) life cycle. (LS1.B)
Insects look very different from their parents at different stages of the life cycle. (LS3.A, LS3.B)
Insects of the same kind resemble each other. (LS3.A, LS3.B)
Insects live in a variety of habitats. (LS2.A, LS4.D)
Insects hatch from eggs. (LS1.A)
Insects have similar/different structures and behaviors that help them grow and survive. (LS1.A)
Characteristic structures of insects change as they grow. (LS1.A, LS1.B)
Scientists use magnifiers to  help  them  see  things  they  couldn’t  see  without  them  so  they  can  observe  organisms.  (PS4.B,  PS4.C)
Scientists sometimes learn about things around them by doing something to the things and observing what happens. (ETS1.C)
Scientists compare their observations with observations of others. (ETS1.A, ETS1.B)

Additional academic vocabulary: bug, caterpillar, segment, metamorphosis
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge
















Insects are live organisms found in many different places in the world around us.
Organisms, including humans, have identifiable basic structures and characteristic behaviors that help them survive and grow.
Organisms use their body parts or structures in different ways to help them survive and grow.
Organisms have basic needs-food, water, air, and space.
Living things are similar in some ways and different in other ways.
Organisms depend on their environment to meet their basic needs.
Organisms grow and change over time.
When the needs of organisms are not met, they cannot survive.
Organisms usually live in places that meet their needs on land or in water.
An environment may not meet the needs of a particular organism, so it cannot live there.
Environmental conditions influence the behavior of organisms.
Differences occur within one species of an organism.
People use their senses to learn about the world.
Scientists learn about the behaviors of live organisms and their habitats by observing them over time and recording their observations.
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 Scientists use journals to record their observations accurately in writing or with drawings.
 Scientists discuss strengths and weaknesses in their designs.

Possible
Misconceptions

 Students may believe insects, bugs, and spiders are all in the same group of organisms.
 There may be confusion about the grouping of insects into the category of animal.

Possible
Summative
Assessment

Plan, draw, and describe in writing and/or orally, a make believe insect, including the body structures/adaptations in place to enable survival (e.g., eating,
protection, locomotion). Describe its habitat and food source.
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Grade 2 Science Connections to Common Core State Standards for Literacy and Mathematic (CCSS-L and CCSS-M)
CCSS
Connections

CCSS-L



























RI.2.1 Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text.
RI.2.2 Identify the main topic of a multiparagraph text as well as the focus of specific paragraphs within the text.
RI.2.3 Describe the connection between a series of historical events, scientific ideas or concepts, or steps in a technical procedure in a text.
RI.2.4 Determine the meaning of words and phrases in a text relevant to a grade 2 topic or subject area.
RI.2.5 Know and use various text features to locate key facts or information in a text efficiently.
RI.2.6 Identify the main purpose of a text, including what the author wants to answer, explain, or describe.
RI.2.7 Explain how specific images contribute to and clarify a text.
RI.2.8 Describe how reasons support specific points the author makes in a text.
RI.2.9 Compare and contrast the most important points presented by two texts on the same topic.
RI.2.10 By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical texts, in the grades 2-3 text
complexity band proficiently, with scaffolding as needed at the high end range.
W.2.1 Write opinion pieces in which they introduce the topic or book they are writing about, state an opinion, supply reasons that support the opinion, use
linking words to connect opinion and reasons, and provide a concluding statement or section.
W.2.2 Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or
section.
W.2.3 Write narratives in which they recount a well-elaborated event or short sequence of events, include details to describe actions, thoughts, and feelings,
use temporal words to signal event order, and provide a sense of closure.
(W.4 Begins in grade 3: W.3.4 With guidance and support from adults, produce writing in which the development and organization are appropriate to task and
purpose.)
W.2.5 With guidance and support from adults and peers, focus on a topic and strengthen writing as needed by revising and editing.
W.2.6 With guidance and support from adults and peers, focus on a topic and strengthen writing as needed by revising and editing.
W.2.7 Participate in shared research and writing projects.
W.2.8 Recall information from experiences or gather information from provided sources to answer a question.
(W.9 Begins in grade 4: W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.)
(W.10 Begins in grade 3: W.3.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and
audiences.)
SL.2.1 Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups.
SL.2.2 Recount or describe key ideas or details from a text read aloud or information presented orally or through other media.
SL.2.3 Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a
topic or issue.
SL.2.4 Tell a story or recount an experience with appropriate facts and relevant, descriptive details, speaking audibly in coherent sentences.
SL.2.5 Create audio recordings of stories or poems; add drawings or other visual displays to stories or recounts of experiences when appropriate to clarify
ideas, thoughts, and feelings.
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CPS Science Planning Guide Resources
CCSS
Connections

CCSS-L






SL.2.6 Produce complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
L.2.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
L.2.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
L.2.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.
L.2.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 2 reading and content, choosing flexibly from an
array of strategies.
 L.2.5 Demonstrate understanding of word relationships and nuances in word meanings.
 L.2.6 Use words and phrases acquired through conversations, reading and being read to, and responding to texts, including using adjectives and adverbs to
describe.

CCSS-M (Standards for Mathematical Practice)








MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
 MP.8 Look for and express regularity in repeated reasoning.
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Introduction
Welcome to the Grade 3 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When third grade students are engaged
in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they will
defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards for
Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 3 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of the new science standards. This guide reflects the input of many CPS
educators who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching
and learning. As the content and approaches outlined in this guide are implemented, students in science classrooms across the
District will be challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS
expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page . By becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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Unit 1: Water and the Water Cycle

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place  in  the  Universe
 ESS1.C: The History of the Planet
ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.C:  The  Roles  of  Water  in  Earth’s  System  Interactions
 ESS2.D: Weather and Climate
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2b Describe and explain the properties of solids, liquids, and gases.
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2b Demonstrate and explain ways that forces cause actions and
reactions.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Water and the Water Cycle
Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions ... to research and discuss the forms water can take using appropriate grade level print material. RI.3.10, W.3.7
 Develop …  a model to demonstrate how evaporation and condensation contribute to the water cycle; update the model as additional information is
obtained. (Energy and matter: Flows, cycles, and conservation)
 Plan an investigation … to observe how environments and temperatures affect the rate of evaporation of water.
 Plan and carry out … an investigation to compare the density of water at different temperatures.
 Communicate … information orally and in writing about the density of water at different temperatures. (Stability and change) W.3.2, SL.3.1
 Plan and carry out …  Investigations  that  test  various  materials  for  their  absorbency.
 Engage in argument from evidence … about the level of absorbency of the materials tested. SL.3.1, SL.3.3, SL.3.4
 Obtain information through observations … to compare the absorbency rate of various materials. MP.7
 Use mathematics …  to measure the volume of water. MP.1, MP.5
 Analyze observational data … in writing about rate of evaporation, density, and absorbency and share with others using accurate vocabulary. (Energy and
matter: Flows, cycles, and conservation) W.3.2, L.3.6
 Ask questions …  to  research  and  discuss  the  various  machines  designed  to  use  water  to  do  work  using  appropriate grade level print material. W.3.7
 Plan, design, and construct … a system to use water to lift objects. + (Systems and system models) MP.1
 Plan and carry out an investigation ... to test the systems that use water to lift objects to determine which is most effective. + MP.1, MP.5

 Communicate and evaluate …  the  systems  that  use  water  to  lift  objects,  comparing  strengths  and  weaknesses  to  select  the  most  effective  using  accurate  
vocabulary. + SL.3.1, SL.3.2, SL.3.3
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement

Key Ideas














Water exists as solid, liquid, and gaseous form on Earth. (ESS2.C)
Water can be absorbed by some materials. (PS1.A)
Water has observable properties and characteristics. (PS1.A)
Temperature causes water to expand or contract. (PS1.A)
Temperature and density affect  an  object’s  ability  to  float  or  sink.  (PS1.A)
Water can be used to do work. (ESS2.C)
Evaporation is the process by which water, a liquid, changes into water vapor. (ESS2.C, ESS2.D)
Evaporation and condensation contribute to the movement of water through the water cycle. (ESS2.C, ESS2.D)
One  of  the  Earth’s  systems  is  the  hydrosphere. (ESS2.A)
Earth’s systems  interact  to  affect  Earth’s  surface  materials  and  processes.  (ESS1.C,  ESS2.A)
Scientists back up their claims with evidence that can be confirmed. (ETS1.A)
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why. (ETS1.B,
ETS1.C)

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world. (ETS1.C)
Additional academic vocabulary: pressure, molecule, water pressure, more dense, less dense
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge










Possible
Misconceptions

 Students may believe that when water evaporates it ceases to exist.
 There may be confusion about water evaporating only from large bodies of water (oceans, lakes, ponds, rivers).
 Students may think that clouds, fog, and frost are condensed water vapor.

Possible
Summative
Assessments

Plan, construct, and explain a model that shows how water moves from solid to liquid to gas in our world.

Water takes on various forms.
Water is affected by temperature.
Scientists  use  magnifiers  to  help  them  see  things  they  couldn’t  see  without  them.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 2: Earth Materials and Their Uses
From A Framework for K-12 Science
Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place  in  the  Universe
 ESS1.C: The History of Planet Earth
ESS2:  Earth’s  systems  
 ESS2.A: Earth Materials and Systems
 ESS2.B: Plate Tectonics and Large-Scale System Interactions
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing Design Solution

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2b Describe and explain the properties of solids, liquids, and gases.
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2b Demonstrate and explain ways that forces cause actions and
reactions.

1. Patterns
2. Cause and effect: Mechanism and
Explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions ... to research and discuss the properties of minerals using appropriate grade level print material. + (Patterns) RI.3.10, W.3.7
 Communicate …  information  orally  and  in  writing  about  the  properties  of  minerals  to  peers.  +  W.3.2, SL.3.1
 Develop a model … to seriate rocks based on mass, diameter, circumference, hardness, etc.; update the model as additional information is obtained.
(Patterns, Scale, proportion, and quantity) MP.7
 Plan an Investigation ... to observe and test for properties of minerals that are used to identify the composition of rocks. + (Structure and function)
 Use mathematics ... to measure the mass, length, diameter of rocks. MP.1, MP.5
 Plan and carry out ... an investigation to categorize rocks by their mineral composition. (Patterns)
 Communicate ... information orally and in writing about the properties of minerals used to identify rocks. W.3.1, SL.3.1
 Plan and carry out ... investigations that identify rocks using the properties of the minerals of which they are composed. (Structure and function)
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 2: Earth Materials and Their Uses
Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions ... to research and discuss the ways weathering of rocks can happen using appropriate grade level print material. (Cause and effect: Mechanism
and explanation) W.3.7
 Obtain information through observations ... to compare the mineral compositions of various rocks.
 Engage in argument from evidence … about comparison of the mineral compositions of various rocks. SL.3.1, SL.3.3, SL.3.4
 Analyze observations ... in writing about properties of minerals using accurate vocabulary. W.3.2
 Design ... a test to determine which rocks stand up to the process of weathering best. (Cause and effect: Mechanism and explanation)
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement












Rocks and minerals are the solid materials that form Earth. (ESS2.A)
Earth materials, rocks and minerals, have observable properties color, shape, and texture. (PS1.A)
Rocks (sedimentary rock, igneous rock, metamorphic rock) are made of minerals. (PS1.A, ESS2.B)
Minerals as well as rocks have observable characteristics by which they can be identified and categorized. (PS1.A)
The properties of minerals can be used to find out which minerals are in a rock. (PS1.A)
Rocks can be reduced to their component parts. (PS1.A, ESS2.A)
Weathering can reduce rocks to their component parts. (ESS1.C, ESS2.A)
Minerals cannot be physically broken apart into components. (PS1.A)
Scientists back up their claims with evidence that can be confirmed. (ETS1.A)
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why. (ETS1.B,
ETS1.C)
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.(ETS1.C)
Additional academic vocabulary: geologist, dissolve, evaporate, crystal, sediment, geology
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Prior
Knowledge















Possible
Misconceptions

 Some students may believe that minerals and rocks are the same.
 There may be some confusion about all rocks being made of the same thing.

Possible
Summative
Assessments

 Compare and categorize several rocks and minerals based on their properties and provide evidence for category choices.

Rocks, soil, and sand are present in most areas of Earth.
Rocks come in many sizes and shapes.
Rocks have observable properties that can be used to sort them.
Rocks can be sorted using various tools.
Rocks are the solid material of Earth.
Earth materials are natural resources.
Earth materials are used in the construction of things around us based on their suitability.
Scientists  use  magnifiers  to  help  them  see  things  they  couldn’t  see  without  them.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 3: Sound

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS2: Motion and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.D:
PS3: Energy
 PS3.A: Definitions of Energy
 PS3.B: Types of Interactions
 PS3.C: Relationship Between Energy and Forces
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.A: Wave Properties
LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.D: Information Processing
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing the Design Solution


Content
12.C Know and apply concepts and describe properties of matter and energy
and the interactions between them.
12.C.2a Describe and compare types of energy including light, heat,
sound, electrical, and mechanical.

1. Patterns
2. Cause and effect: Mechanism and
Explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions ... to research and discuss the properties of sound using appropriate grade level print material. RI.3.10, W.3.7
 Plan and carry out … an Investigation to observe and test which media sound travels through the loudest. + (Energy and matter: Flows, cycles, and
conservation)
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 3: Sound
Sample Student
Outcome
Statements*

Students will be able to:
 Communicate and evaluate … information orally and in writing about observations of sound traveling through different media, examining the differences in
loudness of the sounds heard in different media. + (Energy and matter: Flows, cycles, and conservation) W.3.2, SL.3.1, SL.3.3
 Plan and carry out … investigations about identifying sounds detected by using our ears.
 Design … a test to determine which sounds our ears can hear with the greatest frequency.
 Develop a model … that indicates how the least amount of sound would reach our ears, label all parts and explain how it works. +
 Ask questions ... to research and discuss the variables that change the pitch of sound using appropriate grade level print material. (Cause and effect:
Mechanism and explanation) RI.3.10, W.3.7
 Plan and carry out … Investigations to test the variables that change the pitch of sound. (Cause and effect: Mechanism and explanation)
 Communicate …  information  about  observations  to  identify  variables that change the pitch of sound with peers using accurate vocabulary. (Cause and effect:
Mechanism and explanation) W.3.2, LS.3.1, L.3.6
 Engage in argument from evidence … about the different variables that change the pitch of sound. (Cause and effect: Mechanism and explanation) SL.3.1,
SL.3.3, SL.3.4
 Use mathematics ... to measure the length of rubber bands (one of the variables students will discover that changes the pitch of sound) used to create sounds
and graph data. MP.5
 Analyze observational data … in writing about variables that change the pitch of sound using accurate vocabulary. (Cause and effect: Mechanism and
explanation) W.3.4, L.3.6
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement














Energy is present where there is sound. (PS3.A, PS3.B)
Energy can be moved from place to place through sound. (PS3.A, PS3.B)
Sound is caused by vibrations in its (sound) source transferred to the surrounding air. (PS3.A, PS3.B)
Two or more sound waves can pass through a place travelling in different directions and not get mixed up. (PS3.A, PS4.A)
Sounds have properties that make them identifiable. (PS3.A)
Sound needs a medium to travel through. (PS3.A, PS3.B)
Sound travels through media such as solids, liquids and gases. (PS3.A, PS3.B)
Sound receivers, like our ears, detect sound vibrations. (LS1.A, LS1.D)
Pitch is how high or low a sound is. (PS2.A, PS4.A)
Differences in pitch are the result of changes in the size, tension, or thickness of the source material through which it is traveling. (PS2.D, PS3.B, PS3.C, PS4.A)
Scientists back up their claims with evidence that can be confirmed. (ETS1.A)
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why. (ETS1.B,
ETS1.C)
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world. (ETS1.C)
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 3: Sound
Additional academic vocabulary: volume, frequency
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge











Possible
Misconceptions

 Some students may believe that sound cannot travel through a solid.
 Some students may believe that sound travels in one direction.
 There may be some confusion about how to change the pitch of a sound an object emits.

Possible
Summative
Assessments

Use household materials to design a toy through which sound can travel.

People can make sounds.
We hear sounds around us all of the time.
Sounds can be produced in many different ways.
Things that make sound vibrate.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens.
Scientists compare their observations with observations of others.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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From A Framework for K-12 Science Education

Unit 4: Earth, Sun, Moon, and Stars
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place  in  the  Universe
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.B: Electromagnetic Radiation
 PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.F Know and apply concepts that explain the composition and structure of
the  universe  and  Earth’s  place  in  it.
12.F.2a Identify and explain natural cycles and patterns in the solar
system.
12.F.2b Explain the apparent motion of the sun and stars.
12.F.2c Identify easily recognizable star patterns.

1. Patterns
2. Cause and effect: Mechanism and
Explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:







Ask questions …  to  research  the  changes  in  the  Sun’s  position  in  the  sky  using  appropriate  grade  level print material. RI.3.10, W.3.7
Plan and carry out an Investigation …  to  observe  and  record  the  changes in shadows over the course of the day. (Stability and change) MP.5, MP.6
Construct an explanation …  for  the  causes  of  changes in the shapes of shadows over time. (Patterns) MP.2
Engage in argument from evidence … about the causes of changes in the shapes of shadows over time. SL.3.1, SL.3.3, SL.3.4
Use mathematics …  to  measure shadow lengths and measure time intervals. (Scale, proportion and quantity) MP.5, MP.6
Analyze and interpret …  shadow  data  to  verify  predictions  about  the  Sun’s  movement  across the sky during the day. MP.7

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

CPS Science Content Framework – SY13-14
Unit 4: Earth, Sun, Moon, and Stars
Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions ...  to  research  the  Moon’s  phases  using  appropriate grade level print material. RI.3.10, W.3.7
 Develop a model …  to  show  the  changes in  the  Moon’s  shape  over  the  course  of  about  four  weeks; update model as additional information is obtained.
(Patterns) MP.7
 Plan and carry out …  investigations  about the changes in the visible shape of the moon in the night sky over time.
 Analyze observations …  in  writing  about  the changes  in  the  Moon’s  shape  over  the  course  of  about  four  weeks using accurate vocabulary. W.3.2
 Communicate …  information  orally  and  in writing about observations of the changes in the shape of the moon over time. (Stability and change) W.3.2, SL.3.5
 Ask questions ... to research and discuss the changes in positions of constellations in the night sky using appropriate grade level print material. RI.3.10, W.3.7
 Develop a model …  to  show  the  positions of constellations with respect to the Sun and Earth. (Systems and system models) MP.4
 Ask questions …  to  research  the  development and use of the telescope and how this tool changed our ideas about the universe using accurate grade level print
material. + RI.3.10, W.3.7
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement

Key Ideas

 Day and night happen at different places on the surface of Earth when they face toward or away from the Sun as Earth rotates on its axis every 24 hours.
(ESS1.B)
 From Earth, the Sun appears to rise in the east and set in the west because of its rotation. (ESS1.B)
 The  Sun’s  position  in  the  sky  affects  the  size  and  shape  of  shadows. (ESS1.B)
 Because  of  the  Sun’s  brightness  its  path  in  the  sky is visible from Earth and changes with seasons. (ESS1.A, ESS1.B)
 Earth is one of several planets that orbit (revolve around) the Sun. (ESS1.B)
 The Moon orbits Earth (satellite) and looks a little different each night in the sky, but looks the same again about every four weeks (lunar cycle). (ESS1.B)
 The  Moon’s  appearance,  or  phase cycle, as is visible from Earth, changes based on the portion that is illuminated by the Sun at that time (moon phase).
(ESS1.B)
 The Moon changes its position in the sky during the day or night as it orbits Earth. (ESS1.B)
 Light from the Sun and other stars travels through space to Earth. (ESS1.A, PS4.B)
 The Sun is our closest star. (ESS1.A)
 A large light source at a distance looks like a small light source that is much closer. (ESS1.A)
 Stars are like the Sun, some being smaller and some larger, but so far away that they look like points of light. (ESS1.A)
 Stars have different sizes and brightness. (ESS1.A, ESS1.B)
 Stars form patterns, called constellations, best visible at night, that change position and/or visibility as the seasons change on Earth. (ESS1.A, ESS1.B)
 Constellations appear to move across the night sky as a result of the rotation of Earth. (ESS1.B)
 Telescopes are instruments that use lenses to bend light beams and magnify distant objects to make it easier for people to see more objects in the sky and far
away objects in the sky better. (PS4.B, PS4.C, ETS2.A, ETS2.B)
 Scientists back up their claims with evidence that can be confirmed. (ETS1.A)

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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 The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why. (ETS1.B,
ETS1.C)
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world. (ETS1.C)
Additional academic vocabulary: cycle, reflect, magnify, astronomer
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge













Patterns in the motion of the Moon can be observed, described, and predicted.
The shape of the Moon looks a little different each night in the sky.
The motion of the Sun across the sky follows a cyclical pattern.
The Sun is visible during the day, but the Moon can sometimes be seen at night and during the day.
Magnifiers  help  us  see  things  we  can’t  see  without  them.
Scientists  use  magnifiers  to  help  them  see  things  they  couldn’t  see  without  them.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.

Possible
Misconceptions






Some students may believe that the Sun is not a star.
Students  may  be  confused  about  how  the  Moon’s  phases  occur.
There may be some confusion about Earth orbiting the Sun.
The relative size of the solar system and the planets may be misunderstood.

Possible
Summative
Assessment

 Develop a model to show the positions of the Sun, Earth, Moon and constellations and explain, using the model, how movement affects what we see.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

CPS Science Content Framework – SY13-14
Unit 5: Cycles of Living Things

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems, Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.C: Ecosystem Dynamics, Functioning, and Resilience
LS3: Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.2a Describe simple life cycles of plants and animals and the
similarities and differences in their offspring.
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.2a Describe relationships among various organisms in their
environments.
12.B.2b Identify physical features of plants and animals that help them
live in different environments.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions ... to research and discuss the properties of the seeds of and the life cycles of different plants using appropriate grade level print material.
(Patterns) RI.3.10, W.3.7
 Plan and carry out an investigation … to observe and test the germination and sprouting time for different seeds. (Energy and matter: Flows, cycles, and
conservation)
 Obtain and communicate ... observations and data about the germination time for different seeds orally and in writing. (Patterns) W.3.4, SL.3.1, SL.3.6
 Engage in argument from evidence … about seed germination times. SL.3.1, SL.3.3, SL.3.4
 Design a model … to indicate the differences in growth rate of plants grown in soil and grown hydroponically labeling all parts, indicating rates, and explaining
what happens.
 Plan, design, and construct ... a structure in which seeds can grow to plants hydroponically. +
 Plan and carry out an investigation …  to  test  the  growth rate of plants grown in soil compared to plants grown hydroponically. (Cause and effect: Mechanism
and explanation). +
 Communicate and evaluate …  the  design  of  the  structure  to  grow  plants  hydroponically  with  others,  comparing  strengths  and  weaknesses  to  select  the  optimal
design orally and in writing with peers. + W.3.2, SL.3.1, SL.3.6
 Use mathematics …  to  measure  rate  of  sprouting for plants over time. MP.1, MP.5
 Ask questions ... to research and discuss the structures of selected organisms using appropriate grade level print material. RI.3.10, W.3.7
 Plan and carry out … investigations about the basic needs and identified behaviors of selected organisms.
 Plan and carry out ... Investigations to observe the functions of structures of selected organisms. (Structure and function)
 Analyze observations ... in writing about the functions of structures of selected organisms using accurate vocabulary. W.3.2, L.3.6
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement

Key Ideas












Seeds are dormant living organisms with observable properties and structures. (LS1.A)
A seed contains a plant embryo and stores food and water. (LS1.A, LS1.B, LS1.C)
Plants have basic needs such as water, light, and nutrients to survive. (LS1.B, LS1.C, LS2.A)
Plants acquire their basic needs chiefly from air and water. (LS1.B, LS1.C, LS2.A)
Plants and animals have diverse life cycles. (LS1.B)
The stages of growth of a plant from seed to seed-‐producing plant is called a life cycle. (LS1.B)
Living organisms have observable external structures and characteristic behaviors that help them grow and survive in various environments. (LS1.A)
Organisms may look more or less like their parents as a result of a mix of traits inherited from their biological parents. (LS3.A, LS3.B)
Various organisms have common structures, but there are also differences between the structures of various organisms. (LS1.A, LS3.A, LS3.B)
There are structures of an organism, called sense receptors that support its survival by helping it obtain its basic needs such as air, water, and food, and
supporting its life in its habitat. (LS1.A, LS1.D)
 Living organisms live best in habitats suitable to their needs. (LS2.A,LS2.C, LS4.C)
 Some organisms survive well, less well, or do not survive in particular environments. (LS2.A, LS4.C)
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Changes in environments affect organisms living there. (LS2.A, LS2.C, LS4.D)
The food of most animals can be traced back to plants, which makes them consumers. (LS1.C)
Organisms inherit many characteristics from their parents, but some are the result of interactions with the environment. (LS3.A, LS3.B)
Scientists back up their claims with evidence that can be confirmed. (ETS1.A)
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, scientists try to figure out why. (ETS1.B, ETS1.C)
Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world. (ETS1.C)

Additional academic vocabulary: fruit, flower, germination, function
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge





















Possible
Misconceptions

 Some students may believe that plants can only grow in soil.
 Students may confuse the taxonomical grouping of different organisms.
 Some students may not believe that seeds are living.

Living things can be found in many different places in the world around us.
All living things, including humans, have basic needs that include food, water, air, and space.
Organisms, including humans, have identifiable basic structures and characteristic behaviors that help them grow and survive.
Organisms have special body parts that help convey different information for survival.
Living things, including plants and seeds, are similar in some ways and different in other ways.
Seeds and plants grow, change, and die over time.
Plants often depend on animals to move their seeds around.
Organisms usually live in places that meet their needs on land or in water.
Different plants survive better in different environments because of the differences in basic needs.
An environment may not meet the needs of a particular organism, so it cannot live there.
Differences occur within one species of an organism.
Organisms respond to changes around them.
Environmental conditions influence the behavior of organisms.
Scientists  use  magnifiers  to  help  them  see  things  they  couldn’t  see  without  them  so  they  can  observe  organisms.
Scientists learn about the behaviors of live organisms and their habitats by observing them over time and recording their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens.
Scientists compare their observations with observations of others.
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Possible
Summative
Assessment

Construct a  model  of  an  imaginary  plant/organism,  describing  its  observable  structures  and  indicating  how  each  supports  the  plant’s/organism’s  survival.
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Grade 3 Science Connections Common Core State Standards for Literacy and Mathematic (CCSS-L and CCSS-M)
CCSS
Connections

CCSS-L
 RI.3.1 Ask and answer such questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers.
 RI.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. ()
 RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in a technical procedure in a text, using language
that pertains to time, sequence, and cause/effect.
 RI.3.4 Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 3 topic or subject area.
 RI.3.5 Use text features and search tools to locate information relevant to a given topic efficiently.
 RI.3.6 Distinguish their own point of view from that of the author of a text.
 RI.3.7 Use information gained from illustrations and the words in a text to demonstrate understanding of the text.
 RI.3.8 Describe the logical connection between particular sentences and paragraphs in a text.
 RI.3.9 Compare and contrast the most important points and key details presented in two texts on the same topic.
 RI.3.10 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.
 W.3.1 Write opinion pieces on topics or texts, supporting a point of view with reasons.
 W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
 W.3.3 Write narratives to develop real or imagined experiences or events using effective technique, descriptive details, and clear event sequences.
 W.3.4 With guidance and support from adults, produce writing in which the development and organization are appropriate to task and purpose.
 W.3.5 With guidance and support from peers and adults, develop and strengthen writing as needed by planning, revising, and editing.
 W.3.6 With guidance and support from adults, use technology to produce and publish writing as well as to interact and collaborate with others.
 W.3.7 Conduct short research projects that build knowledge about a topic.
 W.3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided
categories.
 (W.9 Begins in grade 4: W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.)
 W.3.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and audiences.
 SL.3.1 Engage effectively in a range of collaborative discussions with diverse partners on grade 3 topics and texts, building on others’  ideas  and  expressing  their  
own clearly.
 SL.3.2 Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually,
quantitatively, and orally.
 SL.3.3 Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.
 SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an
understandable pace.
 SL.3.5 Create engaging audio recordings of stories or poems that demonstrate fluid reading at an understandable pace; add visual displays when appropriate to
emphasize or enhance certain facts or details.
 SL.3.6 Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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CCSS
Connections

CCSS-L





L.3.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
L.3.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
L.3.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.
L.3.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 3 reading and content, choosing flexibly from a
range of strategies.
 L.3.5 Demonstrate understanding of word relationships and nuances in word meanings.
 L.3.6 Acquire and use accurately grade-appropriate conversational, general academic and domain-specific words and phrases, including those that signal
spatial and temporal relationships.

CCSS-M (Standards for Mathematical Practice)








MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
 MP.8 Look for and express regularity in repeated reasoning.
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Introduction
Welcome to the Grade 4 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When fourth grade students are
engaged in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they
will defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards
for Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 4 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of the new science standards. This guide reflects the input of many CPS
educators who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching
and learning. As the content and approaches outlined in this guide are implemented, students in science classrooms across the
District will be challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS
expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page . By becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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From A Framework for K-12 Science
Education

Unit 1: Chemical Testing
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas
PS1: Matter and its Interactions
 PS1.A: Structure and Properties of Matter
 PS1.B: Chemical Reactions
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing Design Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2a Describe and compare types of energy including light, heat,
sound, electrical, and mechanical.
12.C.2b Describe and explain the properties of solids, liquids, and gases.

Sample Student
Outcome
Statements*

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:









Ask questions …  to  discuss  the  observable properties of common solids using appropriate grade level print material. (Patterns) RI.4.10, SL.4.1
Plan and carry out investigations …  that  will  test  the  properties  and  solubility  of  unknown  substances.
Analyze observations …  in  writing  about  the  properties  and  solubility  of  unknown  substances. W.4.2, W.4.10
Communicate …  information  orally  and  in  writing  about  the  properties  and  solubility  of  unknown  substances  to  peers  using  accurate  vocabulary. W.4.2, W.4.4,
LS.4.1
Develop a model … that indicates the changes heat produces in substances labeling and explaining what is shown; update model as additional information is
obtained.
Plan and carry out investigations …  that  will  test  the  changes heat produces in substances. (Energy and Matter: Flows, cycles, and conservation)
Engage in argument from evidence …  with  peers  orally and/or in writing, about the changes heat produces in substances. W.4.8, SL.4.1, SL.4.3, MP.3
Communicate … information orally and in writing about the changes heat produces in substances to peers. W.4.2, SL.4.1
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Sample Student
Outcome
Statements*

Students will be able to:






Construct explanations … about the results of the changes heat produces in substances using accurate vocabulary. W.4.8, SL.4.2, L.4.6
Plan and carry out … an investigation to determine if unknown liquids are acids, bases, or neutrals.
Analyze and interpret … data gathered from investigations to identify the properties of liquids. (Patterns)
Plan and carry out …  an  investigation  to  identify unknown liquids using the properties of multiple known solids. (Patterns) +
Use mathematics ... to  develop  a  data  table  indicating  the  results  of  each  group’s  investigations identifying unknown liquids using the properties of multiple
known solids. MP.2
 Analyze and interpret …  data  gathered  from  investigations  to  identify  unknown  liquids  comparing  the  results  from  different  investigative  teams.  +
 Communicate and evaluate … the accuracy of results of the investigations of unknown liquids identified by different investigative teams. + SL.4.1, SL.4.2, SL.4.4
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement










Chemicals have observable properties that can be used to identify them. (PS1.A)
Chemicals undergo changes in form, color, and texture when they are mixed with water. (PS1.A, PS1.B)
Some chemical reactions have observable properties that provide evidence of particles that are too small to see. (PS1.A, PS1.B)
Evaporation and filtration are methods for separating mixtures of solids and liquids. (PS1.A)
Heat can produce dramatic changes in the form, color, odor, and texture of substances. (PS1.B)
Some types of chemicals can be classified as acids, bases, and neutrals based on their reactions with other substances. (PS1.A, PS1.B)
Chemical and physical properties can be used to identify unknown substances. (PS1.A)
Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences. (ETS1.A, ETS1.B, ETS1.C)
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design. (ETS1.B, ETS2.A, ETS2.B)
Additional academic vocabulary: volume, molecule
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document
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Prior
Knowledge













Possible
Misconceptions

 Students may see a chemical reaction as a change in the original substance, rather than a new substance formed.
 Students may believe that all clear liquids are water.

Possible
Summative
Assessments

Complete a chart indicating ways to identify unknown solids and liquids explaining which tests give the most information and which properties help to identify
the unknown solids and liquids.

Objects can be sorted and described in terms of their properties.
Some properties, such as hardness and flexibility, depend upon what material the object is made of, and some properties, such as size and shape, do not.
Things can be done to materials to change some of their properties, but not all materials respond the same way to what is done to them.
Scientists use  magnifiers  to  help  them  see  things  they  couldn’t  see  without  them.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens.
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

Grade 4 Science Planning Guide – SY13-14
Unit 2: Electricity and Magnetism

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS2: Motion and Stability: Forces and interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: PS2.C: Stability and Instability in Physical Systems
PS3: Energy
 PS3.A: Definitions of Energy
 PS3.B: Conservation of Energy and Energy Transfer
 PS3.C: Relationship Between Energy and Forces
 PS3.D: Energy in Chemical Processes and Everyday Life
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2a Describe and compare types of energy including light, heat,
sound, electrical, and mechanical.
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2a Demonstrate and explain ways that forces cause actions and
reactions (e.g. magnets attracting and repelling; objects falling, rolling
and bouncing).

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to discuss the interactions of magnets with objects using appropriate grade level print material. RI.4.10, SL.4.1
 Construct explanations … for the variations of the interactions of magnets and objects with peers. (Patterns) SL.4.1
 Plan and carry out an investigation … to test the attraction of magnets to different objects as the distance between them changes. (Cause and Effect:
Mechanism and explanation )
 Use mathematics … to measure the distance between two magnets when they lose their push or pull as the change in force between them changes. (Cause
and Effect: Mechanism and explanation) MP.5, MP.6
 Plan and carry out an investigation …  to  test  electricity flow through insulators and conductors. (Energy and matter: Flows, cycles, and conservation)
 Communicate …  information orally and in writing about why conductors allow the flow of electricity and insulators do not. (Cause and effect: Mechanism
and explanation) W.4.2, W.4.4, SL.4.1
 Ask questions …  to  research magnets and the operations and functions of different types of machines that use magnets using appropriate grade level print
material. + (Systems and system models) RI.4.10, W.4.7
 Plan and design … an instrument that acts like a magnet and can be turned on and off. +
 Plan and carry out investigations …  to  test the instruments that act like magnets and can be turned on and off to determine the most effective design. +
 Analyze and interpret …  data gathered about the effectiveness of the instruments that act like magnets, comparing strengths and weaknesses in different
designs. +
 Develop a model … to show the flow of electricity through a parallel and series circuit, labeling all parts and explaining what happens; update the model as
additional information is obtained.
 Plan and carry out investigations …  to  demonstrate the flow of electricity through parallel and series circuits. (Energy and matter: Flows, cycles, and
conservation)
 Analyze and interpret …  data gathered about the effectiveness of parallel and series circuits in different situations in our everyday lives.
 Engage in argument from evidence …  with  peers  and/or in writing, about the effectiveness of parallel and series circuits in different situations in our everyday
lives using accurate vocabulary. W.4.2, W.4.8, W.4.10, SL.4.1, L.4.6
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 Without touching them, a magnet pulls on all things made of iron and either pushes or pulls on other magnets transferring energy in the form of
motion. (PS2.A, PS2.B, PS2.C, PS3.A, PS3.B, PS3.C)
 Without touching them, an object that has been electrically charged pulls on all other uncharged objects and may either push (repel) or pull (attract) other
charged objects. (PS2.A, PS2.B, PS2.C, PS3.A, PS3.C)
 Magnets can attract objects even through other objects. (PS2.A, PS2.B, PS2.C, PS3.C)
 The greater the distance between magnets, the weaker the attraction between them. (PS2.A, PS2.B, PS2.C, PS3.C)
 Energy can be stored in batteries for our use. (PS3.D)
 Electric currents transfer energy from place to place. (PS3.A, PS3.B)
 A circuit is a pathway through which electric currents flow (closed circuit/open circuit). (PS3.A, PS3.B)
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 In order to flow, electricity must complete a circuit. (PS3.A, PS3.B)
 Series circuits have only one pathway and share the electrical source. (PS3.A, PS3.B)
 Parallel circuits have a direct pathway to the energy source which allows a single energy source to run many components when they are connected in parallel.
(PS3.A, PS3.B)
 Conductors allow the flow of electricity. Insulators do not allow the flow of electricity. (PS3.B)
 The energy from electric currents can be used to do work. (PS3.A, PS3.B)
 Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences. (ETS1.A, ETS1.B, ETS1.C)
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design. (ETS1.B, ETS2.A, ETS2.B)
Additional academic vocabulary: magnetism, force
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge











Magnets can be used to make some things move without touching them.
You can change the motion of something by giving it a push or a pull.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens.
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

CPS Science Content Framework – SY13-14
Unit 2: Electricity and Magnetism
Possible
Misconceptions

 Students may believe that the parts of a circuit work independently alongside each other, rather than being inter-related.
 Students are not aware of the bipolarity of batteries and light bulbs; do not recognize the need for a complete circuit to make a bulb light; and do not succeed
in making a lamp light when given a battery and a number of connecting wires.
 Students may think of a change in the circuit affecting only those components that come after the change.
 Students may not differentiate between electric current and electric energy. They also tend to think that the battery is the source of the current and that the
circuit is initially empty of the stuff that flows through the wires.
 Students may think of the battery as the only source of electrons which move in the circuit, e.g., the battery releases electrons into the wires which play no
active role.
 Students may also think of electrons moving through a circuit as single unconnected particles moving around.
 Elementary-school students are usually aware of the behavior of magnets but may not explain the behavior in terms of forces (e.g., they may think of a magnet
sticking to or moving towards another magnet but may not recognize this as the effect of a pull or force).
 Students of all ages may also confuse electrostatic and magnetic effects. For example, they may predict that north magnetic poles repel positively charged
objects.
 Students do not readily recognize the magnetic effect of an electric current. Some think of the wire, rather than the electric current as being the cause of the
magnetic effect. Students may think that insulation around the wire prevents the existence of magnetic forces when current flows.

Possible
Summative
Assessment

Plan, design, and build a model of a house with working electricity, including open, closed, parallel, and series circuits, including a blueprint of the home including
the location and a written explanation of each of the circuits included in their house.
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Unit 3: Earth Features and Changes

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place  in  the  Universe
 ESS1.C: The History of Planet Earth
ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.C:  The  Roles  of  Water  in  Earth’s  Surface  Processes
 ESS2.D: Weather and Climate
 ESS2.E: Biogeology
ESS3: Earth and Human Activity
 ESS3.A: Natural Resources
 ESS3.B: Natural Hazards
 ESS3.C: Human Impacts on Earth Systems
PS2: Motion and Stability: Forces and Interactions
 PS2.C: Stability and Instability in Physical Systems
PS3: Energy
 PS3.A: Definitions of Energy
 PS3.C: Relationship Between Energy and Forces
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.2a Describe relationships among various organisms in their
environments.
12.B.2b Identify physical features of plants and animals that help them

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
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IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
live in different environments.
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2b Describe and explain the properties of solids, liquids, and gases.
12.E Know and apply concepts that describe the features and processes of the
Earth and its resources.
12.E.2a  Identify  and  explain  natural  cycles  of  the  Earth’s  land,  water,  and  
atmospheric systems.
12.E.2b Describe and explain short-term and long-term interactions of
the  Earth’s  components.

Skills
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions …  to  research  and  discuss  the  water cycle using appropriate grade level print material. (Energy and matter: Flows, cycles, and conservation)
RI.4.10, W.4.7
 Plan and carry out an investigation …  to  observe the effects of the water cycle using a model stream and model surrounding landscape.
 Obtain, evaluate, and communicate …  information  the  various forms of water and where they are found on Earth. (Patterns) SL.4.1
 Communicate … information orally and in writing about the impact of the water cycle on our daily lives. (Stability and change) W.4.4, SL.4.4
 Plan and implement investigations …  to  examine  soil  components  and  how  they  affect  soil’s  ability  to  hold  water. (Cause and effect: Mechanism and
explanation)
 Analyze and interpret …  data  gathered on what affects soil’s  ability  to  hold  water.
 Develop a model … to indicate the effects of fast and slow moving water on soil and pebbles, labeling all parts and explaining what happens; update the
model as additional information is obtained.
 Plan and implement an investigation …  to  determine  the  effects of fast moving and slow moving water on soil and pebbles. (Cause and effect: Mechanism
and explanation)
 Use mathematics … to measure the distance fast moving water can carry pebbles of various sizes. (Scale, proportion, and quantity) MP.5, MP.6
 Obtain, evaluate, and communicate …  information  about  streams in the real world and their effect on surrounding real world landscapes with peers. +
(Cause and effect: Mechanism and explanation) W.4.4, W.4.10, SL.4.4
 Design and construct …  a  model  stream  with  multiple  sources  to  test  the  effect of the location of dams on the direction and flow of water and the changes it
causes in the shape of the water stream and the surrounding landscape. + (Cause and effect: Mechanism and explanation)
 Engage in argument from evidence …  with  peers  and/or  in  writing  about  the  best  location  for  a  home  site  based  on  the  model  stream  tests  using  accurate  
vocabulary. + W.4.1, SL.4.3
 Plan and implement an investigation …  to  test  placements of home sites indicated in prior arguments from evidence. + MP.1, MP.3
*
+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement
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Key Ideas

 Water, in various forms, is found almost everywhere on Earth. (ESS2.C)
 Earth’s  systems interact and change the landscape and waterscape. (ESS1.C, ESS2.A, PS2.C, PS3.C)
 Flowing water plays an important part in shaping the land on Earth through erosion and the transportation of different sized particles (sediment, silt,
pebbles). (ESS1.C, ESS2.A, ESS2.C, PS2.C, PS3.C)
 Wind plays an important part in shaping the land on Earth through erosion. (ESS1.C, ESS2.A, PS2.C)
 Water changes its physical form in a continuous cycle called the water cycle (evaporation, condensation, precipitation, runoff, groundwater). (ESS2.C, ESS2.D)
 Water can appear as a solid, liquid, or gas on Earth. (ESS2.C)
 The characteristics of flowing water affect erosion and deposition. (ESS1.C, ESS2.A, ESS2.C, PS2.C, PS3.A)
 Humans can alter the direction and flow of water on land and control erosion and flooding. (ESS2.A, ESS2.E, ESS3.A, ESS3.C, ETS2.A)
 Natural processes can cause hazards that cannot be eliminated, but people can take steps to protect themselves. (ESS3.B)
 Humans can alter the landscape by building on it (homesite). (ESS2.E, ESS3.A, ESS3.C, ETS2.A)
 Soil has components that have unique characteristics that have an effect on erosion and deposition. (ESS1.C)
 Understanding how weathering and erosion occur can help understand the history of the landscape today. (ESS1.C)
 Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences. (ETS1.A, ETS1.B, ETS1.C)
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design. (ETS1.B, ETS2.A, ETS2.B)
Additional academic vocabulary: landslide, stream, tributaries, source, slope, dam, earth material, clay
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge















Rocks, soil, and sand are present in most areas of Earth.
Rocks and minerals are the solid materials that form Earth.
Earth materials, rocks and minerals, have observable properties-color, shape, and texture.
Rocks are made of minerals.
Minerals as well as rocks have observable characteristics by which they can be categorized.
The properties of minerals can be used to find out which minerals are in a rock.
Rocks can be reduced to their component parts.
Weathering can reduce rocks to their component parts.
Minerals cannot be physically broken apart into components.
Water can be absorbed by some materials.
Water has observable properties and characteristics.
Temperature causes water to expand or contract as it evaporates or freezes.
Temperature  and  density  affect  an  object’s  ability  to  float  or  sink.
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Water can be used to do work.
Evaporation is the process by which water, a liquid, changes into water vapor, a gas.
Evaporation and condensation contribute to the movement of water through the water cycle.
Seasons have typical weather patterns that can be observed, compared, and predicted.
Soil is a mixture of earth materials.
Soil has observable properties.
Soil has different compositions which include weathered rock, plant remains, and sometimes living organisms.
Earth materials are natural resources.
Earth materials are used in the construction of things around us based on their suitability.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Possible
Misconceptions

 Students may hold the view that the world was always as it is now, or that any changes that have occurred must have been sudden and comprehensive.
 Students may not see the effect humans have on shaping the landscape.
 There may be some confusion about the interaction of Earth systems that produce changes to the land and water over time.
 Students may be unaware of deposition.

Possible
Summative
Assessment

Research, identify, plan, design and construct a model home on a model site that will best allow a home to withstand the effects of water and the changes of
Earth and use water and soil to test its durability. +
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From A Framework for K-12 Science Education

Unit 4: Human Body: Form and Function
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.D: Information Processing
LS3: Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.A Know and apply concepts that explain how living things function, adapt,
and change.
12.A.2b Categorize features as either inherited or learned.
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.2b Identify physical features of plants and animals that help them
live in different environments.
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2a Explain constant, variable, and periodic motions.
12.D.2b Demonstrate and explain ways that forces cause actions and
reactions (e.g. magnets attracting and repelling; objects falling, rolling
and bouncing).

1. Patterns
2. Cause and effect: Mechanisms and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
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Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research and discuss the bones and joints in the skeletal system of organisms using appropriate grade level print material. (Systems and
system models) RI4.10, W.4.7
 Obtain and communicate … information about the form and function of bones and muscles. (Structure and function)
 Construct explanations … of the way the muscles, bones, and joints work together to move an organism orally and in writing using accurate vocabulary.
(Structure and function) W.4.4, SL.4.1, L.4.6
 Design a model … that indicates the interaction between bones and muscles labeling all parts and explaining what happens.
 Plan and carry out an investigation … to observe the interaction between bones and muscles. (Structure and function)
 Use mathematics … to measure the angles created by joint movement as muscles expand and contract. MP.5, MP.6
 Communicate … information orally and in writing about the interaction  between  bones  and  muscles  and  how  it  affects  an  organism’s  movement. (Cause
and effect: Mechanism and explanation) W.4.4, SL.4.4
 Plan and carry out an investigation … to determine the effects of a lack of an opposable thumb on the ability to perform various tasks. (Cause and effect:
Mechanism and explanation)
 Analyze and interpret … data gathered from the opposable thumb investigation.
 Construct explanations ... about the benefits of opposable thumbs for human activities and communicate to peers. SL.4.3, SL.4.4
 Plan and implement investigations … to test response time in humans.
 Use mathematics … to measure response time in tests. (Scale, proportion, and quantity) MP.5
 Analyze and interpret … data from human response time investigations to determine if there are any changes over time. MP.1, MP.2
 Ask questions ... to research and discuss robotic arms using appropriate grade level print material. + RI.4.10, W.4.7
 Plan, design, construct, and test … an articulated instrument to reach an unreachable object. + (System and system models)
 Analyze and interpret … data gathered about the function of the articulated instruments. +

 Engage in argument from evidence ... about the instrument most effective in reaching the object with peers using accurate vocabulary. + SL.4.1, SL.4.3, MP.3
*
+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement
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Key Ideas



















Organisms, including humans, have internal and external structures that help them grow, survive, and reproduce. (LS1.A, LS1.D)
The skeleton is a system (skeletal system) of bones to provide support, protection, and movement. (LS1.A)
Many mammal skeletons have similarities. (LS1.A)
Joints, the place where two bones come together allow the body to move in different ways. (LS1.A)
The articulation in hands in conjunction with opposable thumbs found in humans allows them to perform complex tasks with their hands. (LS1.A)
Organisms have multiple joints and different types of joints in their skeletons. (LS1.A)
Joints are similar to various man made tools. (LS1.A)
The number and kinds of bones in organisms are inherited characteristics. (LS3.B)
Muscles make up a system (muscular system) that move bones by expanding and contracting. (LS1.A)
Muscles, bones and joints work together when the body responds to a stimulus. (LS1.A)
The brain is a part of a system (nervous system) that gets and sends signals from all parts of the body telling it what is going on there. (LS1.A, LS1.D)
The brain receives signals from parts of the body that provide information and sends signals to parts of the body to influence what they do. (LS1.A, LS1.D)
Organisms receive stimuli, something that triggers a response, through senses. (LS1.A, LS1.D)
The greater the distance a message must travel through the nervous system, the longer the response time. (LS1.A, LS1.D)
Some characteristics of humans are inherited, but others, like response time, result from interactions with the environment. (LS3.A, LS3.B)
Response time is a learned behavior that can be improved with practice. (LS3.A, LS3.B)
Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences. (ETS1.A, ETS1.B, ETS1.C)
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results
of investigations and lead to improved design. (ETS1.B, ETS2.A, ETS2.B)
Additional academic vocabulary: articulated, tendon, nerve
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document
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Prior
Knowledge


















Living organisms have observable structures and behaviors.
Various organisms have common structures, but there are also differences between the structures of various organisms.
Organisms, including people, use their senses to find out about their surroundings and themselves.
Different senses give different information.
Organisms, including humans, inherit many characteristics from their parents, but some are the result of interactions with, or responding to, the
environment.
Organisms, including humans, respond to changes around them.
Environmental conditions influence the behavior of organisms, including humans.
Organisms, including humans, have parts that help it seek, find, and take in food when it feels hunger-eyes and noses for detecting food, legs to get to it, arms
to carry it away, and a mouth to eat it.
Scientists learn about things by observing them over time and keeping a record of their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Possible
Misconceptions

 Students may have little knowledge about internal bodily organs and think the contents of the body are what they have seen being put into or coming out of
it (e.g., food, blood).
 Students may have little knowledge of internal organs or their location.
 Fourth-graders know the brain helps the body parts but do not always realize that the body also helps the brain.
 Even after traditional instruction about the brain and the nervous system, 5th-grade students appear not to understand yet the role of the brain in controlling
involuntary behavior.

Possible
Summative
Assessment

Design, construct, and explain a working model of a muscle/ skeletal joint system identifying its points of interaction and indicating the job of the system in the
organism.
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Grade 4 Science Connections to Common Core State Standards for Literacy and Mathematic (CCSS-L and CCSS-M)
CCSS
Connections

CCSS-L
 RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text.
 RI.4.2 Determine the main idea of a text and explain how it is supported by key details; summarize the text.
 RI.4.3 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.
 RI.4.4 Determine the meaning of general academic and domain-specific words or phrases in a text relevant to a grade 4 topic or subject area.
 RI.4.5 Describe the overall structure of events, ideas, concepts, or information in a text or part of a text.
 RI.4.6 Compare and contrast a firsthand and secondhand account of the same event or topic; describe the differences in focus and the information provided.
 RI.4.7 Interpret information presented visually, orally, or quantitatively and explain how the information contributes to an understanding of the text in which it
appears.
 RI.4.8 Explain how an author uses reasons and evidence to support particular points in a text.
 RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably.
 RI.4.10 By the end of the year, read and comprehend 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.
 W.4.1 Write opinion pieces on topics or texts, supporting a point of view with reasons and information.
 W.4.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
 W.4.3 Write narratives to develop real or imagined experiences or events using effective technique, descriptive details, and clear event sequences.
 W.4.4 Produce clear and coherent writing in which the development and organization are appropriate to task, purpose, and audience.
 W.4.5 With guidance and support from peers and adults, develop and strengthen writing as needed by planning, revising, and editing.
 W.4.6 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.
 W.4.7 Conduct short research projects that build knowledge through investigation of different aspects of a topic.
 W.4.8 Recall information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a
list of sources.
 W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.
 W.4.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and audiences.
 SL.4.1 Engage effectively in a range of collaborative  discussions  with  diverse  partners  on  grade  4  topics  and  texts,  building  on  others’  ideas  and  expressing  their  
own clearly.
 SL.4.2 Paraphrase portions of a text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
 SL.4.3 Identify reasons and evidence a speaker provides to support particular points.
 SL.4.4 Report on a topic or text, tell a story, or recount an experience in an organized manner, using appropriate facts and relevant, descriptive details to
support main ideas or themes; speak clearly at an understandable pace.
 SL.4.5 Add audio recordings and visual displays to presentations when appropriate to enhance the development of main ideas or themes.
 SL.4.6 Differentiate between contexts that call for formal English and situations where informal discourse is appropriate; use formal English when appropriate
Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.

CPS Science Content Framework – SY13-14
CPS Science Planning Guide Resources
CCSS
Connections

CCSS-L
to task and situation.
L.4.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
L.4.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
L.4.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.
L.4.4 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.
 L.4.5 Demonstrate understanding of figurative language, word relationships, and nuances in word meanings.
 L.4.6 Acquire and use accurately grade-appropriate general academic and domain-specific words and phrases, including those that signal precise actions,
emotions, or states of being and that are basic to a particular topic.





CCSS-M (Standards for Mathematical Practice)

CCSS









MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
MP.8 Look for and express regularity in repeated reasoning.
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Welcome to the Grade 5 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When fifth grade students are engaged
in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they will
defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards for
Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 5 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of these new standards. This guide reflects the input of many CPS educators
who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching and learning.
As the content and approaches outlined in this guide are implemented, students in science classrooms across the District will be
challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page   .  By  becoming  
familiar with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that the NGSS set out for us.
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Unit 1: Microorganisms and Other Small Things

From A Framework for K-12 Science Education

Science and Engineering Practices

IL State
Learning
Standards

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A Structure and Function
 LS1.B Growth and Development of Organisms
 LS1.C: Organization for Matter and Energy Flow in Organisms
 LS1.D: Information Processing
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
 LS2.C: LS2.C: Ecosystem Dynamics, Functioning, and Resilience
 LS2.D: Social Interactions and Group Behavior
LS4: Biological Evolution: Unity and Diversity
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.B: Electromagnetic Radiation
 PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.A Know and apply concepts that explain how living things function, adapt
and change
12.A.2a Describe simple life cycles of plants and animals and the
similarities and differences in their offspring
12.B Know and apply concepts that describe how living things interact with
each other and with their environment.
12.B.2a Describe relationships among various organisms in their
environment
12.B.2b Identify physical features of plants and animals that help them
live in different environments.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
12.C Know and apply the concepts that describe the properties of matter and
energy and the interactions between them.
12.C.2a Describe and compare types of energy including light, heat,
sound, electrical, and mechanical.

Students will be able to:
 Ask questions …  to  research  and  discuss  the development and use of the microscope using appropriate grade level print material. (Structure and function)
RI.5.9, RI.5.10, W.5.7
 Plan and carry out investigations …  making  observations  using  the  magnifying  lens  and the microscope. MP.5
 Design and construct … a magnifier that provides the highest magnification and which produces the clearest image using multiple magnifiers and/or a
microscope. +
 Use mathematics … to make observations of the appearances of the same objects using different magnifications. MP.2
 Develop a model …  of plant and animal cell structures with peers, labeling structures and comparing them; update model as additional information is
obtained. (Patterns)
 Ask questions … to research and discuss plant and animal cells and their structures. (Patterns) RI.5.10, W.5.7
 Plan and carry out investigations … to observe various microscopic organisms and identify their characteristics. (Scale, proportion, and quantity)
 Obtain information through observations …  to  compare basic structures on multiple microscopic organisms using accurate vocabulary. (Structure and
function) L.5.6
 Analyze and interpret …  observational data collected to identify and group characteristics of various microscopic organisms. (Patterns)
 Communicate …  information  about  characteristics and behaviors of microscopic organisms with others orally and in writing using accurate vocabulary.
(Patterns) W.5.2, W.5.4, LS.5.1, L.5.6
 Ask questions … to research the basic needs of microscopic organisms. RI.5.10, W.5.7
 Communicate and evaluate …  the  basic  needs  of  microscopic  organisms  with others orally and in writing. W.5.2, W.5.4, LS.5.1, LS,5.4
 Engage in argument from evidence …  orally  and/or  in  writing  about  the  most suitable environment for a given microscopic organism with peers. (Cause and
effect: Mechanism and explanation) W.5.8, W.5.10, SL.5.4, MP.3
 Communicate and evaluate …  the environments suitable for microorganisms with others, comparing strengths and weaknesses. (Cause and effect:
Mechanism and explanation) W.5.2, W.5.4, W.5.8, W.5.9, SL.5.4, MP.3
*
+

Key Ideas

Skills







All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Light can be absorbed by some objects, is reflected by some (mirror) and passes through others. (PS4.B)
Lenses have properties that allow light to be bent as it passes through them which magnify objects and help people extend what can be seen. (PS4.B, PS4.C)
To act as a magnifier, an object must be transparent and convex. (PS4.B, PS4.C)
Magnification tools allow us to see that living things are made up of one or more cells. (PS4.B, PS4.C)
Microscopes are magnification tools with multiple parts that have different functions. (PS4.B, PS4.C)
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Everyday objects seen through the microscope can take on new dimensions. (PS4.B, PS4.C)
The structures of very small living organisms can be observed with the help of magnification tools. (PS4.B, PS4.C)
The smallest living unit is a cell. (LS1.A)
Plant cells have different structures than animal cells. (LS1.A)
Microbes are single-celled living organisms that have the same basic needs as other living organisms. (LS1.B, LS1.C)
A great variety of living things, including microbes, can be sorted into groups in many ways. (LS4.D)
Microbes can develop in suitable environments. (LS1.B)
Some microbes live together in large groups called colonies that provide advantages for survival. (LS1.B, LS2.D)
Microbes have structures that help them grow and survive. (LS1.A, LS1.D)
Microbes grow and reproduce. (LS1.A)
Environmental conditions affect the survival of microorganisms. (LS2.A, LS2.C, LS4.C)
Scientists have classified many organisms. (LS4.D)
Some microorganisms are producers (make their own food) like plants, some are consumers, and some are decomposers. (LS1.A, LS1.C, LS2.A, LS2.B)
Scientists distinguish between actual observations, ideas, and speculation when recording information in journals. (ETS1.B)
Unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out can cause different
results in similar investigations. (ETS1.A, ETS1.C)

Additional academic vocabulary: field of view, eyepiece
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge
















Tools, such as magnifiers, help us obtain more information than we could without them.
Most objects and living things are made of smaller parts.
Organisms have identifiable, observable basic structures and characteristic behaviors.
Plant structures have different functions for growth and survival.
Organisms respond to changes around them.
Different organisms survive better in different environments because of the differences in basic needs.
An environment may not meet the needs of a particular organism, so it cannot live there.
Environmental conditions influence the behavior of organisms.
Changes in environments affect organisms living there.
All living things, including humans, have basic needs that include food, water, air, and space.
Living things are similar in some ways and different in other ways.
Differences occur within one species of an organism.
Scientists learn about the behaviors of live organisms and their habitats by observing them over time and recording their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
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Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists sometimes have different explanations for the same observations that lead them to make more observations or do more testing to resolve the
differences.
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Possible
Misconceptions

 It can be hard for some students to understand that there are some things that cannot be seen with the naked eye, but they are still there.
 Students may believe that anything that is clear will magnify.
 Students may believe that all microbes are harmful to their health.

Possible
Summative
Assessment

Using observations made with a microscope, create a booklet with plant and animal cells and/or microscopic organisms drawn, identified, and their important
parts labeled.
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From A Framework for K-12 Science Education

Unit 2: Time and Motion
Science and Engineering Practices

IL State
Learning
Standards

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1: Earth’s  Place  in  the  Universe
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System
PS2: Motion and Stability: Forces and Interactions
 PS2.C: Stability and Instability in Physical Systems
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2a Explain constant, variable and periodic motions.
12.F Know and apply concepts that explain the composition and structure of
the  universe  and  Earth’s  place  in  it.
12.F.2a Identify and explain natural cycles and patterns in the solar
system (e.g., order of the planets; moon phases; seasons as related to
Earth’s  tilt,  one’s  latitude  and  where  Earth  is  in  its  yearly  orbit  around  the  
Sun).
12.F.2b Explain the apparent motion of the Sun and stars.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions … to research and discuss the ways time has been measured historically using appropriate grade level print material. RI.5.9, RI.5.10, W.5.7
 Obtain and communicate …  information about the relationship between the Sun, Earth, and Moon with respect to time keeping using accurate vocabulary.
(Systems and system models) W.5.2, W.5.4, SL.5.1, L.5.6
 Construct an explanation ... of why moon phases occur in a predictable pattern orally or in writing. (Patterns) W.5.4, SL.5.1, SL.5.4
 Plan and carry out investigations … to test the time-keeping capabilities of various devices. MP.5, MP.6
 Analyze and interpret …  data collected to determine which device was the most accurate time keeper, comparing results with peers. MP.3, MP.5, MP.6
 Use mathematics …  to  graph  the  data  gathered  about  timekeeping  devices. MP.2, MP.6
 Develop a model … to indicate the predicted improvement of accuracy on a timekeeping device by changing one variable, labeling all parts and explaining what
will happen; update the model as additional information is obtained. MP.1
 Analyze and interpret ... data collected about the effect of changing variables on selected timekeeping devices to improve accuracy. + (Cause and effect:
Mechanism and explanation) MP.3, MP.5, MP.6
 Engage in argument from evidence ... about the construction of the most accurate time keeping device with peers. + W.5.4, W.5.9, SL.5.1, SL.5.2, MP.3
 Communicate and evaluate …  the  information  gathered  on  the  variable  that  most  affects  accuracy  orally  and  in  writing.  + W.5.2, W.5.4. SL.5.1, SL.5.4, MP.3
 Design …  a  prototype time keeping device based on data gathered about the variable that most affects time keeping. + (Systems and system models) MP.1,
MP.5, MP.6
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 The passage of time has been measured in different ways with different devices historically (sun dial). (PS4.C, ETS2.A)
 Over time, the devices to measure the passage of time have become increasingly sophisticated. (PS4.C, ETS2.B)
 Because of its brightness, the Sun creates shadows that change length and direction as the day progresses and with the change of seasons, indicating the
passage of time. (ESS1.A, ESS1.B, PS2.C)
 Moon phases follow a familiar, observable, and repeating pattern. (ESS1.B, PS2.C)
 Moon phases can be used to indicate and measure the passage of time over the course of about four weeks. (ESS1.B, PS2.C)
 Practical problem solving skills can be applied to troubleshoot problems. (ETS1.B, ETS2.B)
 Scientists distinguish between actual observations, ideas, and speculation when recording information in journals. (ETS1.B)
 Unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out can cause different
results in similar investigations. (ETS1.A, ETS1.C)
Additional academic vocabulary: pendulum, escapement, bob, variable, gnomon, frequency, calibrate, prediction, variable
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document
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Prior
Knowledge























The Moon looks a little different each night in the sky, but looks the same again about every four weeks.
The Sun is visible during the day, but the Moon can sometimes be seen at night and during the day.
Day and night happen at different places on the surface of Earth when they face toward or away from the Sun as the Earth rotates on its axis every 24 hours.
From Earth, the Sun appears to rise in the east and set in the west because of its rotation.
The  Sun’s  position  in  the  sky  affects  the  size  and  shape  of  shadows.
The  Sun’s  path  in  the  sky  is  visible  from  Earth  and  changes  with  seasons.
The Earth is one of several planets that orbit (revolve around) the Sun.
The Moon orbits the Earth.
The  Moon’s  appearance  as  is  visible  from  Earth  changes  based  on  the  portion  that  is  illuminated  by  the  Sun  at  that  time.
The Moon changes its position in the sky during the day or night as it orbits the Earth.
The Sun is our closest star.
A large light source at a distance looks like a small light source that is much closer.
Telescopes are instruments that magnify make it easier for people to see more objects in the sky and far away objects in the sky better.
Scientists learn about things by observing them over time and recording their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens.
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences.
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.
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Possible
Misconceptions

Possible
Summative
Assessment






Some students may believe that the Sun is not a star.
Students may  be  confused  about  how  the  Moon’s  phases  occur.
There may be some confusion about the Earth orbiting the Sun.
The relative size of the solar system and the planets may be misunderstood.
 Explanations of the day-night cycle, the phases of the Moon, and the seasons are very challenging for students. To understand these phenomena, students
should first master the idea of a spherical Earth, itself a challenging task. Similarly, students must understand the concept of "light reflection" and how the
Moon gets its light from the Sun before they can understand the phases of the Moon. Finally, students may not be able to understand explanations of any of
these phenomena before they reasonably understand the relative size, motion, and distance of the Sun, Moon, and Earth.

Design, create, and explain a model of the Sun, Earth, and Moon that explains the daily changes in shadow length and direction, the causes for day and night,
and the phases of the Moon.

Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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From A Framework for K-12 Science
Education

Unit 3: Levers, Pulleys, and Machines
Science and Engineering Practices

IL State
Learning
Standards

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS2: Motion and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: Stability and Instability in Physical Systems
PS3: Energy
 PS3.A: Definitions of Energy
 PS3.B: Conservation of Energy and Energy Transfer
LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution

Content
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12.D.2b Demonstrate and explain ways that forces cause actions and
reactions.
12.F Know and apply concepts that explain the composition and structure of
the universe  and  Earth’s  place  in  it.
12.F.2a Identify and explain natural cycles and patterns in the solar
system (e.g., order of the planets; moon phases; seasons as related to
Earth’s  tilt,  one’s  latitude  and  where  Earth  is  in  its  yearly  orbit  around  the  
sun).
12.F.2b Explain the apparent motion of the sun and stars.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Unit 3: Levers, Pulleys, and Machines
Sample Student
Outcome
Statements*

Students will be able to:
Ask questions …  to  research  and  discuss  the  way  simple  machines  make our lives easier using appropriate grade level print material. RI.5.10, W.5.7
Obtain and communicate …  information  orally  and  in  writing  about  the  simple  machines  we  use  every  day.  W.5.10,  SL.5.1
Plan and carry out investigations …  to  determine  the relationship between the parts of lever systems. (Systems and system models) MP.1, MP.6
Construct an explanation ... of the relationship between the parts of lever systems using accurate vocabulary. L.5.6
Analyze and interpret …  observational data collected about the relationship between the parts of lever systems. MP.3, MP.6
Develop a model … of a pulley system that indicates all of its parts and their functions and the directions of movement; update the model as additional
information is obtained.
 Ask questions …  to  research  types of pulley systems using appropriate grade level print material. (Patterns) RI.5.9, RI.5.10, W.5.7
 Obtain and communicate …  information  orally  and  in  writing  about  types  of  pulley  systems. W.5.2, SL.5.2
 Plan and carry out investigations …  to  determine  the  advantages and disadvantages of different pulley systems. (Energy and matter: Flows, cycles, and
conservation) MP.5, MP.6
 Construct an explanation ... of the advantages and disadvantages of different pulley systems using accurate vocabulary. W.5.4, W.5.9, L.5.6
 Analyze and interpret … data collected about the advantages and disadvantages of different pulley systems. MP.3, MP.5, MP.6
 Use mathematics …  to  graph  data  gathered  in  the  investigation. MP.6
 Ask questions …  to  research  and discuss the uses of pulleys to simplify work in the real world using appropriate grade level print material. (Energy and matter:
Flows, cycles, and conservation) + RI.5.9, RI.5.10, W.5.7, SL.5.1
 Plan, design, construct and test …  a system that incorporates a lever and a pulley to their greatest advantage. + (Systems and system models) MP.5, MP.6
 Engage in argument using evidence …  collected from various places including tested systems, about the greatest advantage provided by a lever and pulley
system. + SL.5.1, L.5.6







*
+

Key Ideas













All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Force is required to do work. (PS3.B)
Simple machines can be found in the things that surround us in our lives. (PS3.B)
Levers can be identified in the skeletons of organisms. (LS1.A)
Work is force applied over a distance. (PS3.B)
Simple machines can make work easier. (PS3.B)
Levers can make loads easier to lift, move loads, and reduce effort. (PS2.A, PS2.B, PS2.C, PS3.A, PS3.B)
Common tools can be classified as different types of levers. (PS2.C)
Pulleys can be used to lift a load. (PS2.A, PS2.B, PS2.C, PS3.A, PS3.B)
Scientists distinguish between actual observations, ideas, and speculation when recording information in journals. (ETS1.B)
Unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out can cause different
results in similar investigations. (ETS1.A, ETS1.C)

Additional academic vocabulary: fulcrum, arm, compound pulley, fixed pulley, movable pulley, advantage, resistance,
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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Unit 3: Levers, Pulleys, and Machines
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge


















Possible
Misconceptions

 There may be confusion about the idea that weight and mass are not the same.
 Students tend to think of force as a property of an object ("an object has force," or "force is within an object") rather than as a relation between objects.
 Students have difficulty appreciating that all interactions involve equal forces acting in opposite directions on the separate, interacting bodies. Instead they
believe that "active" objects (like hands) can exert forces whereas "passive" objects (like tables) cannot.

Possible
Summative
Assessment

Construct and test a pulley system that requires the least amount of effort and report findings to the class.

The weight of an object is a force that is related to mass and gravity.
The weight of an object depends on volume, density and the force of gravity.
Different materials of the same volume have different weights.
Equal weights of materials can occupy different amounts of space.
Mass, fulcrum position, and length of arms on a beam balance affect balance.
Transitivity (if A is heavier than B and B is heavier than C, then A is also heavier than C) can be demonstrated using an equal arm balance.
Objects and systems that turn on a central axis exhibit rotational motion.
The location and position of a weight can change the way a system rolls.
Scientists learn about the behaviors of live organisms and their habitats by observing them over time and recording their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences.
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.
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Unit 4: Energy Resources

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS3: Energy
 PS3.A: Natural Resources
 PS3.B: Conservation of Energy and Energy Transfer
 PS3.D: Energy in Chemical Processes and Everyday Life
PS4: Waves and Their Applications in Technologies for Information Transfer
 PS4.B: Electromagnetic Radiation
 PS4.C: Information Technologies and Instrumentation
ESS1:  Earth’s  Place  in  the  Solar  System
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System
ESS3: Earth and Human Activity
 ESS3.A: Natural Resources
 ESS3.C: Human Impacts on Earth Systems
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Develop Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Sciences on
Society and the Natural World

Content
12.C Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.2a Describe and compare types of energy including light, heat,
sound, electrical and mechanical.
12.E Know and apply concepts that describe the features and processes of the
Earth and its resources.
12.E.2b Describe short-term and long-term  interactions  of  the  Earth’s  
components (e.g. earthquakes, types of erosion).
12.E.2c Identify and classify recyclable materials.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content

Skills

12.F Know and apply concepts that explain the composition and structure of
the  universe  and  Earth’s  place  in  it.
12.F.2a Identify and explain natural cycles and patterns in the solar
system.
12.F.2b Explain the apparent motion of the sun and stars.

Students will be able to:
 Ask questions …  to  research  and  discuss  solar energy as a renewable resource and its uses in our everyday lives using appropriate grade level print material. +
(Energy and matter: Flows, cycles, and conservation) RI.5.10, W.5.7, LS.5.1
 Obtain and communicate …  information about solar energy as a renewable resource and its uses in our everyday lives orally and in writing. RI.5.8, W.5.1, W.5.2
 Plan and carry out investigations …  to  track  the  position  of  the sun over the course of a day. MP.6
 Develop a model …  to demonstrate the relationship between the Sun and Earth as Earth rotates on its axis labeling all parts and constructing an explanation
of the relationship between the parts using accurate vocabulary; update the model as additional information is obtained. (Systems and system models,
Stability and Change) L.5.6, MP.2
 Plan and carry out investigations …  to  determine  temperature differences of earth materials in sunlight and in shade. (Energy and matter: Flows, cycles, and
conservation) MP.5, MP.6
 Use mathematics …  to  graph  the  temperature  data  gathered in the investigations. MP.6
 Analyze and interpret … data collected about the temperature differences of earth materials in sunlight and in shade with peers. (Energy and matter: Flows,
cycles, and conservation) SL.5.1, MP.2, MP.3
 Ask questions …  to  research  solar  water  heaters  using  appropriate  grade  level  print  material.  RI.5.10, W.5.7
 Obtain and communicate …  information  about  solar water heaters and how they are used in the world using accurate vocabulary. W.5.2, W.5.4, LS.5.1, L.5.6
 Plan and carry out investigations …  to  investigate  the  effect of changes in surface area and color on temperature in a solar water heater. (Energy and matter:
Flows, cycles, and conservation) MP.1, MP.5, MP.6
 Analyze and interpret … data collected about the effect of changes in surface area and color on temperature in a solar water heater. MP.2, MP.3
 Plan and carry out investigations …  to  investigate what variables effects solar heating and cooling. (Cause and effect: Mechanism and explanation) + MP.5,
MP.6
 Analyze and interpret … data collected about the variables that affect solar heating and cooling. + MP.2, MP.3
 Engage in argument using evidence …  collected from experimentation and research about which variable produces the most desired effect, with peers. +
RI.5.1, SL.5.1, SL.5.3, MP.3
 Design and construct …  a  model solar home that incorporates the results of the investigation of the variables that affect solar heating and cooling. + (Energy
and matter: Flows, cycles, and conservation, Systems and system models) MP.1, MP.3, MP.5, MP.6
*
+

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement
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Key Ideas
























The light from the Sun, our nearest star, appears brighter than the light from other stars because it is closer to Earth. (ESS1.A)
The shape and orientation of shadows change as the day progresses. (ESS1.B)
A great deal of light from the Sun reaches Earth. (PS4.B)
The sun provides energy in the form of electromagnetic radiation. (ESS3.A, PS3.A, PS3.B)
Light from the Sun that can be used on Earth is solar energy. (ESS3.A, PS3.A, PS3.B)
Energy transfer takes place as energy changes from one form to another. (PS3.B)
Solar energy in the form of light from the Sun can be captured and transformed into heat. (ESS3.A, PS3.B, PS3.D)
We see the evidence of light energy transformed into heat regularly in our daily lives. (ESS3.A, PS3.B)
The idea that light can be reflected, refracted (bent), or absorbed by the surface of different materials is used by people in many ways. (ESS3.A, PS4.C)
Heat is transferred from warmer objects to cooler ones. (PS3.B)
The  Sun‘s  energy  is  absorbed at different rates by different earth materials causing them to heat up at different rates. (PS3.B)
Different earth materials also cool down at different rates. (PS3.B)
Water heats up and cools down more slowly than other earth materials. (PS3.B)
Insulation slows down the transfer of heat from one material to another. (PS3.B)
The color and surface area of an energy collector affect its change in temperature. (PS3.B)
Solar energy is a renewable resource and other resources are not. (ESS3.A, ESS3.C)
The energy transferred from sunlight is used to run many devices. (ESS3.A, PS3.B, PS3.D, ETS2.B)
Some people try to reduce the amount of energy they use in order to conserve resources, reduce pollution, or save money. (ESS3.C, ETS2.B)
People use what is known about energy transfer to help warm homes and keep them cool. (ESS3.C, PS3.D, ETS2.A)
Scientists distinguish between actual observations, ideas, and speculation when recording information in journals. (ETS1.B)
Unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out can cause different
results in similar investigations. (ETS1.A, ETS1.C)

Additional academic vocabulary: thermometer
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 The Sun warms the air, land, and water.
 Day and night happen at different places on the surface of the Earth when they face toward or away from the Sun as the Earth rotates on its axis every 24
hours.
 From Earth, the Sun appears to rise in the east and set in the west because of its rotation.
 The Sun can be seen only in the daytime, but the Moon can be seen sometimes at night and sometimes during the day.
 The Sun, Moon, and stars all appear to move slowly across the sky.
 The Sun is our closest star.
 The  Sun’s  position  in  the  sky  affects  the  size  and  shape  of  shadows.
 The  Sun’s  path  in  the  sky  is  visible  from  Earth  and  changes  with  seasons.
Go to the CPS Knowledge Center (Curriculum/Instruction  >   Content Area Subpages  >   Science  >   CPS Science Content Framework) to access this document online (for
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The Earth is one of several planets that orbit (revolve around) the Sun.
Scientists learn about things by observing them over time and recording their observations.
Scientists use journals to record their observations accurately in writing or with drawings.
Scientists discuss strengths and weaknesses in their designs.
Scientists sometimes learn about things around them by doing something to the things and observing what happens
Scientists compare their observations with observations of others.
Scientists back up their claims with evidence that can be confirmed.
The results of the same scientific investigations are seldom exactly the same, but if the differences are great, it is important to try to figure out why.
Scientists sometimes have different explanations for the same observations which lead them to make more observations or do more testing to resolve the
differences.
 Scientists follow directions carefully and keeping accurate records of work to provide information on what might have caused large differences in the results of
investigations and lead to improved design.
 Scientists communicate to inform others about their work, open their work up to constructive criticism of peers, and to help each other stay informed about
scientific discoveries in the world.

Possible
Misconceptions







Possible
Summative
Assessment

Plan, design, construct, and explain the rationale for choices for model homes appropriate for three different climate regions in the world that utilize solar
energy to heat up and/or cool down.

Students may believe that light can only be reflected by shiny objects.
Students may believe that shadows are a reflection of their bodies, rather than their bodies blocking light.
Students may identify the transfer of energy to the environment with pollution or waste materials being thrown to the environment.
Students are not likely to be aware of the heating of the environment which accounts for the energy dissipated in the transfer of energy.
Students who have developed an awareness of heat transfer to the environment as a component of most energy transformations may assume that such a
transfer results in energy "being lost." They do not think that energy has become spread out and is not as useful as energy which is "concentrated" in one
place.
 Some students do not understand the process of heating and cooling in terms of heat transfer. Some students think that "cold" is being transferred from a
colder to a warmer object, others that both "heat" and "cold" are transferred at the same time.
 Some students are not able to explain heat conduction phenomena as interactions. For example, students sometimes think that, depending on its properties,
an object which is at the same temperature with its surroundings can cool down spontaneously.
 Students may believe different materials in the same surroundings have different temperatures because they feel different (for example, metal feels colder
than wood). As a result, they may not recognize the universal tendency to temperature equalization.
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Grade 5 Science Connections to Common Core State Standards for Literacy and Mathematics (CCSS-L and CCSS-M)
CCSS
Connections

CCSS-L
 RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when drawing inferences from the text.
 RI.5.2 Determine two or more main ideas of a text and explain how they are supported by key details; summarize the text.
 RI.5.3 Explain the relationship or interactions between two or more individuals, events, ideas, or concepts in a historical, scientific, or technical text based on
specif9ic information in the text.
 RI.5.4 Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 5 topic or subject area.
 RI.5.5 Compare and contrast the overall structure of events, ideas, concepts, or information in two or more texts.
 RI.5.6 Analyze multiple accounts of the same event or topic, noting important similarities and differences in the point of view they represent.
 RI.5.7 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.
 RI.5.8 Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and evidence support which point(s).
 RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.
 RI.5.10 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 4-5 text complexity band independently and proficiently.
 W.5.1 Write opinion pieces on topics or texts, supporting a point of view with reasons and information.
 W.5.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
 W.5.3 Write narratives to develop real or imagined experiences or events using effective technique, descriptive details, and clear event sequences.
 W.5.4 Produce clear and coherent writing in which the development and organization are appropriate to task, purpose, and audience.
 W.5.5 With guidance and support from peers and adults, develop and strengthen writing as needed by planning, revising, and editing.
 W.5.6 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.
 W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic.
 W.5.8 Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in
notes and finish work, and provide a list of sources.
 W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and research.
 W.5.10 Write routinely over extended time frames and shorter time frames for a range of discipline-specific tasks, purposes, and audiences.
 SL.5.1 Engage effectively in a range of collaborative discussions with diverse partners on grade 5 topics and texts, building  on  others’  ideas  and  expressing  their  
own clearly.
 SL.5.2 Summarize a written text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
 SL.5.3 Summarize the points a speaker makes and explain how each claim is supported by reasons and evidence.
 SL.5.4 Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main
ideas or themes; speak clearly at an understandable pace.
 SL.5.5 Include multimedia components and visual displays in presentations when appropriate to enhance the development of main ideas or themes.
 SL.5.6 Adapt speech to a variety of contexts and tasks, using formal English when appropriate to ask and situation.
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CCSS
Connections

CCSS-L





L.5.1 Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.
L.5.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and spelling when writing.
L.5.3 Use knowledge of language and its conventions when writing, speaking, reading, or listening.
L.5.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on grade 5 reading and content, choosing flexibly from an
array of strategies.
 L.4.5 Demonstrate understanding of word relationships, and nuances in word meanings.
 L.5.6 Use words and phrases acquired through conversations, reading and being read to, and responding to texts, including using adjectives and adverbs to
describe.

CCSS-M (Standards for Mathematical Practice)








MP.1 Make sense of problems and persevere in solving them.
MP.2 Reason abstractly and quantitatively.
MP.3 Construct viable arguments and critique the reasoning of others.
MP.4 Model with mathematics.
MP.5 Use appropriate tools strategically.
MP.6 Attend to precision.
MP.7 Look for and make use of structure.
 MP.8 Look for and express regularity in repeated reasoning.
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Introduction

Welcome to the Grade 6 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When sixth grade students are engaged
in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they will
defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards for
Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 6 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of these new standards. This guide reflects the input of many CPS educators
who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching and learning.
As the content and approaches outlined in this guide are implemented, students in science classrooms across the District will be
challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page   .  By  becoming  
familiar with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that the NGSS set out for us.

Table of Contents
Unit 1A: Energy Resources ...........................................................................................................................................................
Unit 1B: Soils, Rocks, and Minerals ..............................................................................................................................................
Unit 2: The Changing Earth...........................................................................................................................................................
Unit  3:  Earth’s  Processes ..............................................................................................................................................................
Unit 4: Climate and Weather ........................................................................................................................................................
Unit 5: Space Science ...................................................................................................................................................................
CPS Science Planning Guide Resources ........................................................................................................................................
Science and Engineering Practices ........................................................................................................................................
Crosscutting Concepts ...........................................................................................................................................................
Disciplinary Core Ideas ..........................................................................................................................................................
Grades 6-8 Science Connections to Common Core State Standards for Literacy and Mathematics (CCSS-L and CCSS-M) ..

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >Science    >    CPS Science Content Framework)

CPS Science Content Framework – SY13-14
Unit 1A: Energy Resources

From A Framework for K-12 Science
Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS3: Earth and Human Activity
 ESS3.A: Natural Resources
 ESS3.C: Human Impacts on Earth Systems
 ESS3.D: Global Climate Change
PS3: Energy
 PS3.A: Definitions of Energy
 PS3.B: Conservation of Energy and Energy Transfer
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
12.E. Know and apply concepts that describe the features and processes of the
Earth and its resources.
12. E.3c Evaluate the biodegradability of renewable and nonrenewable
natural resources.

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:





Ask questions … about how different forms of energy are transferred. (Energy and matter: Flows, cycles, and conservation) MP.1
Develop and use a model … to study the formation of natural gas, a fossil fuel. RST-.6-8.2
Plan and carry out an investigation … to demonstrate heat transfer. RST.6-8.3
Analyze and interpret data … to illustrate how different ways of obtaining, transforming, and distributing energy have different environmental consequences.
RST.6-8.7, MP.2
 Use mathematics and computational thinking … to calculate the amount of carbon dioxide being released into the atmosphere through the burning of fuels.
MP.4

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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Unit 1A: Energy Resources
Sample Student
Outcome
Statements*

Students will be able to:
 Design … an instrument that uses an alternate form of energy to function (e.g., solar, wind). + WHST.6-8.2, MP.1
 Engage in argument from evidence … to debate the advantages and disadvantages of using various energy sources. (Cause and effect: Mechanism and
explanation) RST.6-8.1, WHST.6-8.1, MP.3
 Obtain, evaluate, and communicate information … that explains why energy cannot be created or destroyed; only changed from one form into another.
(Energy and matter: flows, cycles, and conservation) SL.2, WHST.6-8.9
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 Energy is the property of many substances and is associated with heat, light, electricity, mechanical motion, sound, nuclei, and the nature of a chemical.
(PS3.A)
 Energy is transferred in many ways. (PS3.B)
 Heat moves in predictable ways, flowing from warmer objects to cooler ones, until both are the same temperature. (PS3.B)
 In most chemical changes and nuclear reactions, energy is transferred into or out of a system. (PS3.B)
 Heat, light, mechanical motion, or electricity might all be involved in energy transfers.(PS3.A, PS3.B)
 The law of conservation of energy states that energy cannot be created or destroyed; only changed from one form into another. (PS3.B)
 Energy in the form of heat is almost always one of the products of an energy transformation. (PS3.B)
 The global environment is affected by national policies and practices relating to energy use. (ESS3.C)
 Energy can change from one form to another, although in the process some energy is always converted to heat. (PS3.B)
 Different ways of obtaining energy, energy transformation, and distributing energy have different environmental consequences. (ESS3.A, ESS3.C, PS3.B)
 Some systems transform energy with less loss of heat than others. (PS3.B)
 By burning fuels, people are releasing large amounts of carbon dioxide into the atmosphere and transforming chemical energy into thermal energy which
spreads throughout the environment. (ESS3.A, ESS3.C, ESS3.D)
 Some forms of energy are transported easily; others are not. (ESS3.A, ESS3.C)
 Electrical energy can be produced from a variety of energy sources and can be transformed into almost any other form of energy. (PS3.A, PS3.B)
 Energy from the Sun (and the wind and water energy derived from it) is a renewable resource. Because the flow of energy is weak and variable, very large
collection systems are needed. Other  sources  don’t  renew  (nonrenewable), or renew very slowly. (ESS3.A)
 Different parts of the world have different amounts and kinds of energy resources such as wind, hydroelectric, wave, nuclear, trash and biomass energy,
geothermal and use them for different purposes. (ESS3.A)
 The Sun is the main source of energy for people, and they use solar energy in various ways.(ESS3.A, ESS3.C)
 The fossil-fuel energy such as oil and coal comes indirectly from the Sun because the fuels come from plants that grew long ago. (ESS3.A)
Additional academic vocabulary: exothermic, endothermic, conduction, convection, energy efficiency, fusion, nuclear reaction, nuclear fission
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Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge






Moving air and water can be used to run machines.
Sunlight can be used to run devices.
Some people try to reduce the amount of fuels they use in order to conserve resources, reduce pollution, or save money.
People burn fuels such as wood, oil, coal, or natural gas, or use electricity, to cook their food and warm their houses.

Resource: AAAS document

Possible
Misconceptions

 “Cold”  can  be  transferred  from  a  colder object to a warmer one.
 “Heat”  and  “cold”  are  transferred  at  the  same  time.
 Different materials in the same surrounding have  different  temperatures  because  they  “feel”  different.
Resource: AAAS document

Possible
Summative
Assessment

Students construct a diagram or model demonstrating an understanding of energy transfer including the loss of heat during most transfers.
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Unit 1B: Soils, Rocks, and Minerals

From A Framework for K-12 Science Education

Science and Engineering Practices
1.
2.
3.
4.
5.
6.
7.
8.

IL State
Learning
Standards

Asking questions (for science) and
defining problems (for engineering)
Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational
thinking
Constructing explanations (for science)
and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and
communicating information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.E: Biogeology
ESS3: Earth and Human Activity
 ESS3.A:Natural Resources
 ESS3.B: Natural Hazards
 ESS3.C: Human Impacts on Earth Systems
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
 LS2.C: Ecosystem Dynamics, Functioning, and Resilience
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

1.
2.
3.
4.
5.
6.
7.

Patterns
Cause and effect: Mechanism and
explanation
Scale, proportion, and quantity
Systems and system models
Energy and matter: Flows, cycles, and
conservation
Structure and function
Stability and change

Content

Skills

12.E. Know and apply concepts that describe the features and processes of the
Earth and its resources.
12. E.3b Describe interactions between solid earth, oceans, atmosphere
and organisms that have resulted in ongoing changes of Earth (e.g.,
erosion, El Nino).
12.B. Know and apply concepts that describe how living things interact with
each other and with their environment.
12. B.3a Identify and classify biotic and abiotic factors in an environment that
affect population density, habitat and placement of organisms in an energy
pyramid.

11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.
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Unit 1B: Soils, Rocks, and Minerals
Sample Student
Outcome
Statements*

Students will be able to:








*
+

Key Ideas

Ask questions … about the impact of human activities on natural resources. (Cause and effect: Mechanism and explanation) SL.2
Develop and use a model … to demonstrate the formation of rock layers. SL.5, MP.5
Plan and carry out an investigation … to identify various rock types based on their physical properties. (Patterns) RST.6-8.3, WHST.6-8.2
Analyze and interpret data … to determine the health of soil samples based on the presence and/or absence of nutrients. (Structure and functions) RST.68.8, MP.2
Use mathematics and computational thinking … to construct a cost-benefit analysis of restoring depleted soil. MP.2, MP.4, MP.6
Design a solution … to address the problem of soil depletion in your school garden, local urban farm, or other area. + (Stability and change) SL.4, MP.7
Engage in argument from evidence … to debate the advantages and disadvantages of using mined versus manufactured minerals. RST.6-8.1, WHST6-8.1, MP.3
Obtain, evaluate, and communicate information … that explains the process of rock formation. RST.6-8.4, WHST.6-8.9, MP.3
All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 Soil consists of weathered rocks and decomposed organic matter from dead plants, animals, and bacteria. (ESS2.A, LS2.B)
 Soils are often found in layers, with each having a different chemical composition, consistence, and texture. (ESS2.A)
 Human activities can induce hazards and accelerate natural changes through resource acquisition, urban growth, land-use decisions, and waste disposal.
(ESS3.A, ESS3.B, ESS3.C)
 The number of organisms an ecosystem can support depends on the resources available and abiotic factors including soil composition. (LS2.A, LS2.B, LS2.C)
 In all technologies there are tradeoffs. (ETS2.A, ETS2.B)
 The wasteful or unnecessary use of natural resources can limit their availability for other purposes. (ESS3.A, ETS2.B)
 Restoring depleted soil, forests, or fishing grounds can be difficult and costly. (ETS2.A, ETS2.B)
 A substance has characteristic properties. (PS1.A)
 Minerals are crystals that form naturally in the earth. They have characteristic properties, such as color, hardness (Mohs hardness scale), luster, and a
crystalline structure and shape. (ESS2.A, PS1.A)
 Recycling materials and the development of substitutes for those materials can reduce the rate of depletion of resources but may also be costly. (ETS2.A,
ETS2.B)
 The wasteful or unnecessary use of natural resources can limit their availability for other purposes. (ESS3.A, ETS2.B)
 Some resources are not renewable or renew very slowly. (ESS3.A)
 Sediments of sand, silt, and clay and other smaller particles (sometimes containing the remains of organisms) are gradually buried and are cemented together
by dissolved minerals to form solid rock again. (ESS2.A)
 Some material resources are very rare and some exist in great quantities. (ESS2.A, ESS3.A)
 The ability to obtain and process resources depends on where they are located and the form they are in. (ESS3.A, ETS2.A, ETS2.B)
 As resources are depleted, they may become more difficult to obtain. (ESS3.A, ETS2.A)
 Rocks, like igneous, metamorphic, and sedimentary, bear evidence of the minerals, temperatures, and forces that created it. (ESS2.A)
 Thousands of layers of sedimentary rock confirm the long history (geologic time) of the changing surface of Earth and the changing life forms whose remains
Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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are found in successive layers. (ESS2.E)
 Sedimentary rock buried deep enough may be reformed by pressure and heat, perhaps melting and recrystallizing into different kinds of rock. (ESS2.A)
 The rock cycle occurs by weathering of  old  rocks  at  Earth’s  surface,  forming  sediments  that  are  buried,  then  compacted,  heated,  and  often  recrystallized  into  
new rock. (ESS2.A)
 New technologies increase some risks and decrease others. (ETS2.A, ETS2.B)
 All technologies have effects other than those intended by the design, some of which may have been predictable and some not. (ETS2.B)
Additional academic vocabulary: exothermic, endothermic, conduction, convection, energy efficiency, fusion, nuclear reaction, nuclear fission
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge









Rocks are composed of different types of minerals.
Smaller rocks come from the breakage and weathering of bedrock and larger rocks.
Soil is made partly from weathered rock, partly from plant remains-and also contains many living organisms.
Some changes are so slow or so fast they are hard to see.
Chunks of rocks come in many sizes and shapes, from boulders to grains of sand and even smaller.
The solution to one problem may create other problems.
In making decisions, it helps to take time to consider the benefits and drawbacks of alternatives.

Resource: AAAS document

Possible
Misconceptions

The world was always as it is now.

Possible
Summative
Assessment

Students develop and present a multi-year plan for a school garden that takes into consideration the risks and benefits of using fertilizers to replace depleted
nutrients.

Resource: AAAS document
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Unit 2: The Changing Earth
From A Framework for K-12 Science
Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas
ESS1:  Earth’s  Place  in  the  Universe
 ESS1.C: The History of Planet Earth
ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.B: Plate Tectonics and Large-Scale System Interactions
 ESS2.C:  The  Roles  of  Water  in  Earth’s  Surface  Processes
 ESS2.E: Biogeology
ESS3: Earth and Human Activity
 ESS3.B: Natural Hazards
PS1: Energy
 PS3.B: Conservation of Energy and Energy Transfer

Content
12.E Know and apply concepts that describe the features and processes of
Earth and its resources.
12.E.3a Analyze and explain large-scale dynamic forces, events and
processes  that  affect  the  Earth’s  land,  water  and  atmospheric  systems  
(e.g., jet stream, hurricanes, plate tectonics).
12.E.3b Describe interactions between solid earth, oceans, atmosphere
and organisms that have resulted in ongoing changes of Earth (e.g.,
erosion, El Nino).

Sample Student
Outcome
Statements*

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:





Ask questions …  about  the  positive  and  negative  impacts  of  living  near  volcanoes/and or earthquakes. SL.2
Develop a scaled and labeled model …  of  Earth’s  layers. (Systems and system models) RST.6-8.9, MP.6
Plan and carry out an investigation  …  to  identify  an  unknown  mineral  and/or rock by its properties. RST.6-8.3, WHST.6-8.2
Analyze and interpret data sets …  to describe the history of natural hazards in a region and identify the patterns of hazards that allow for forecasts of the
locations and likelihood of future events. (Patterns) RST.6-8.2, MP.8
 Construct explanations  …  for  the  destruction  of  buildings  during  an  earthquake  and  design an earthquake safe structure. + WHST.6-8.4, WHST.6-8.10, MP.5
 Use representations …  of current plate motions, based on data from Modern techniques like GPS, to calculate future continent locations using rate
computations. (Scale, proportion, and quantity) RST.6-8.1, RST.6-8.3, MP.4, MP.8
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Unit 2: The Changing Earth
Sample Student
Outcome
Statements*

Students will be able to:
 Engage in argument using evidence ... regarding Alfred Wegener’s theory of continental drift. RST.6-8.1, WHST.6-8.1, MP.3
 Obtain …  information about rock layers, features, and fossils. Evaluate …  their  usefulness  in  making  inferences  about  past  life,  climate, geology, and
environments and communicate …  this  information  with  others  through oral presentations. WHST.6-8.2, WHST.6-8.9, SL.2; SL.4, RST.6-8.8
*
+

Key Ideas

















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Within a natural or designed system the transfer of energy drives the motion and/or cycling of matter.(ESS2.A, PS1.B)
The Earth is divided into 3 main layers: crust, mantle, and core. (ESS2.B)
The top part of the mantle, along with the crust, forms structures know as tectonic plates. (ESS2.B)
There are about 12-15 very large plates,  each  of  which  encompasses  large  areas  of  Earth’s  outer  layer  (e.g.,  an  entire  continent  plus  adjoining  ocean floor, or a
large part of an entire ocean basin). Together these very large plates make up most of the entire outer layer of Earth. The rest of the outer layer is made up
some additional smaller plates. (ESS2.B)
Earth's plates sit on a dense, hot, softened layer of the planet. The plates move very slowly, pressing against one another in some places (convergent
boundary) and pulling apart in other places (divergent boundary), sometimes scraping alongside each other as they do (transform boundary). (ESS2.B)
The interior of Earth is hot (magma). Heat flow and movement of material within the interior cause earthquakes and volcanic eruptions and create mountains
and ocean basins. Gas and dust from large volcanoes can change the atmosphere. (ESS2.B, ESS3.B)
There are worldwide patterns to major geological events (such as earthquakes, volcanic eruptions, and mountain building) that coincide with plate
boundaries.(ESS2.B, ESS3.B)
Because  the  slow  motion  of  plates  is  continuous,  it  can  result  in  plates  moving  great  distances  across  Earth’s  surface  over  very long periods of time. Some
changes in Earth's surface are abrupt (such as earthquakes and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down
of mountains). (ESS2.B, ESS1.C, ESS3.B)
Solid rocks can be formed by the cooling of molten rock (igneous), the accumulation and consolidation of sediments (sedimentary), or the alteration of older
rocks by heat, pressure, and fluids (metamorphic). This process is known as the rock cycle. (ESS2.A)
Earth's surface is shaped in part by the motion of water (including ice) and wind over very long times (e.g., erosion). Rivers and glacial ice carry off soil and
break down rock, eventually depositing the material in sediments or carrying it in solution to the sea. (ESS2.C, ESS2.A))
Thousands of layers of sedimentary rock confirm the long history of the changing surface of Earth and the changing life forms whose remains are found in
successive layers. The youngest layers are not always found on top, because of folding, breaking, and uplift of layers. (ESS1.C, ESS2.E)
Geologic time is divided into eons, which are divided into eras, which are divided into periods. The Precambrian Superior makes up an astounding 7/8ths of
Earth's history. The Phanerozoic Eon (Paleozoic, Mesozoic, and Cenozoic Eras) make up the remainder of Earth's history. (ESS2.E, ESS1.C)
Evolution is  shaped  by  Earth’s  varying  geological conditions. Sudden changes in conditions (e.g., meteor impacts, major volcanic eruptions) have caused mass
extinctions, but these changes, as well as more gradual ones, have ultimately allowed other life forms to flourish. (ESS2.E, ESS1.C)

Additional academic vocabulary: exothermic, endothermic, conduction, convection, energy efficiency, fusion, nuclear reaction, nuclear fission epicenter, pwave, s-wave, tsunami, Mercalli scale, Richter scale, seismograph, magnitude, lava, magma chamber, pyroclastic flow, dormant, hot spot, shield volcano,
cinder cone, composite volcano, weathering, relative age, Alfred  Wegener’s  theory  of  continental  drift
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Unit 2: Changing The Earth
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge








Some changes are so slow or so fast that they are hard to see.
There is great variation in the speed at which change occurs.
The way things change can vary. Some changes are steady and regular, some are irregular. Some changes occur in multiple ways simultaneously.
Rock is composed of different combinations of minerals.
Smaller rocks result from breakage and/or weathering.
Soil is composed of weathered rock and plant remains and contains many living things.

Resource: AAAS document

Possible
Misconceptions












The layer  beneath  Earth’s  plates  mostly  consists  of  molten  rock  material.  Earth’s  plates  move  by  floating  this  layer  of  molten  rock.
Earth’s  plates  move  by  floating  on  a  layer  of  molten  rock.
Earth's plates are located deep within the planet and are not exposed at the surface.
Ocean basins are not part of plates.
Earthquakes and volcanic eruptions are rare events.
Earthquakes  and  volcanoes  are  randomly  located  across  Earth’s  surface.
The ground cracks opens during an earthquake to swallow people and buildings.
Earth shaking is deadly (as opposed to building collapse, tsunamis, landslides, fire, etc.).
Rocks do not change.
Weathering and erosion are essentially the same thing. The two words can be used interchangeably .

Resource: AAAS document

Possible
Summative
Assessment

Students consider two nuclear waste disposal sites. They first examine earthquake and volcano risk maps for the U.S. and then read information about each site.
They evaluate the relevant evidence and then draw on their knowledge of earthquakes, volcanoes, and plate tectonics to make arguments based on evidence
that either supports or does not support each site for disposal of nuclear waste. Students obtain information and communicate the risks associated with each site
and make a site recommendation.
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Unit  3:  Earth’s  Processes

From A Framework for K-12 Science Education

Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

ESS1:  Earth’s  Place in the Universe
 ESS1.C: The History of Planet Earth
ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.C:  The  Roles  of  Water  in  Earth’s  Surface  Processes
ESS3: Earth and Human Activity
 ESS3.C: Human Impacts on Earth Systems
PS4.C: Information Technologies and Instrumentation
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
 ETS1.C: Optimizing the Design Solution
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.E Know and apply concepts that describe the features and processes of the
Earth and its resources.
12.E.3b Describe interactions between solid earth, oceans, atmosphere
and organisms that have resulted in ongoing changes of Earth (e.g.,
erosion, El Nino).

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:





Define a problem …  about how erosion can negatively affect a landform, and design a solution to prevent it. + RST.6-8.9,WHST.6-8.7, MP.1
Use a model …  to explain how water/ice/wind can erode/weather. RST.6-8.9
Plan and carry out …  an investigation testing different methods of erosion prevention. RST.6-8.3, WHST.6-8.2, MP.1
Use data …  to design a solution for determining a better building site taking into consideration weather, topography and earth material. (Patterns) RST.6-8.7,
MP.2

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
links to resources), as well as additional planning resources.
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Unit  3:  Earth’s  Processes
Sample Student
Outcome
Statements*

Students will be able to:
 Use mathematics …  to measure rate of erosion or topography of a region based on a topographical map. (Scale, proportion, and quantity) RST.6-8.7, MP.4
 Construct explanations …  for why one type of rock weathers differently from another. (Cause and effect: Mechanism and explanation) WHST.6-8.4, WHST.68.9
 Engage in argument …  from evidence supporting why one building site is preferred over another. RST.6-8.1, WHST.6-8.1, MP.3
 Obtain, evaluate and communicate …  information about a particular area’s geology/erosion/topography and the impact it has on the organisms that live there.
WHST.6-8.2, WHST.6-8.9
*
+

Key Ideas

















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Rivers and glaciers move and deposit soil and rock. (ESS2.C)
The earth's surface is shaped in part by the motion of water and wind over very long times, which act to level mountain ranges. (ESS2.C)
Different Earth materials erode/weather at different rates depending on their composition. (ESS2.A)
The  Earth’s  features change over time. (ESS2.A)
Topographical maps provide information about the topography, or shape of the land. (ETS2.A)
Rainfall can affect the amount of erosion that takes place in an area. (ESS2.C)
One factor that determines the extent of erosion is the nature of the earth materials. (ESS2.A)
Scientific and technological knowledge influence society.(ETS2.B)
Earth processes we see today are similar to those that occurred in the past. (ESS2.A, ESS1.C)
Some landforms are the result of destructive forces such as erosion and weathering, while others are the result of constructive forces such as
deposition.(ESS2.A)
The earth materials moved by erosion are eventually deposited elsewhere. (ESS2.A)
There are positive and negative effects of erosion and deposition. (ESS2.A)
Human activities can speed up and change the natural patterns of erosion and deposition. (ESS3.C)
Erosion and deposition can lead to dramatic short-term effects at the shore of oceans and large lakes. (ESS2.A)
Diverse groups of people engage in the activities of science, engineering and related fields and contribute information to decisions about activities such as
where to build homes. (ETS1.A, ETS1.B, ETS1.C, ETS2.A)

Additional academic vocabulary: key, scale, ice, glacier, geological time, freezing, melting
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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Unit  3:  Earth’s  Processes
Prior
Knowledge

 Waves, wind, water, and ice shape and reshape Earth's land surface by eroding rock and soil in some areas and depositing them in other areas, sometimes in
seasonal layers.
 How fast things move differs greatly. Some things are so slow that their journey takes a long time.
 Rock is composed of different combinations of minerals. Smaller rocks come from the breakage and weathering of bedrock and larger rocks. Soil is made partly
from weathered rock, partly from plant remains-and also contains many living organisms.
Resource: AAAS document

Possible
Misconceptions








Earth’s  surface  has  always  looked  the  way  it  does  now.
The large loose rocks on the surface of Earth were never a part of the solid rock layer.
The small loose rocks the surface of Earth were never a part of the solid rock layer.
Very  large  rocks  the  size  of  boulders  do  not  come  from  breaking  off  Earth’s  solid  layer,  or  larger  rocks.
Rock  material  of  sand  was  never  part  of  Earth’s  solid  rock  layer.
Large rocks, such as boulders, have always been the way they are today.

Resource: AAAS document

Possible
Summative
Assessments

 A town is deciding where to build a new building but they cannot agree. Students can analyze and evaluate three different building sites for the new building.
They can analyze the landscape, weather data, and the composition of the land to determine what site would be a better site for a new structure. They can
support their argument with evidence learned about weathering and erosion.
 Prepare a geologists report describing the topography, landforms, and possible erosion issues in a chosen area.

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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From A Framework for K-12 Science
Education

Unit 4: Climate and Weather
Science and Engineering Practices

Disciplinary Core Ideas
 Component Ideas

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating
information

ESS2:  Earth’s  Systems
 ESS2.A: Earth Materials and Systems
 ESS2.C:  The  Roles  of  Water  in  Earth’s  Surface  Processes  
 ESS2.D: Weather and Climate
ESS3: Earth and Human Activity
 ESS3.B: Natural hazards
 ESS3.C: Human Impacts on Earth systems
PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
ETS2: Links Among Science, Engineering, and Technology
 ETS2.A: Interdependence of Science, Engineering, and Technology

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
12.E Know and apply concepts that describe the features and processes of
the Earth and its resources.
12. E.3a Analyze and explain large-scale dynamic forces, events and
processes  that  affect  the  Earth’s  land,  water  and  atmospheric  
systems (e.g., jet stream, hurricanes, plate tectonics).
12.C Know and apply concepts that describe properties of matter and
energy and the interactions between them.
12.C.3a Explain interactions of energy with matter including changes
of state and conservation of mass and energy.

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:





Ask questions …  about  how  a  change  in  Earth’s  temperature  can  affect  the  water  cycle.  WHST.6-8.7, MP.2
Develop and use a model …  to  demonstrate  how  gasses  in  our  atmosphere  trap  the  Sun’s  energy.  RST.6-8.9
Plan and carry out an investigation …  to determine if air has mass and takes up space. RST.6-8.3, WHST.6-8.10
Analyze and interpret data …  to illustrate how an increase of greenhouse  gasses  can  increase  the  Earth’s  surface  temperature. (Cause and effect: Mechanism
and explanation) RST.6-8.7, MP.2
 Use mathematics and computational thinking …  to  analyze data for patterns to use as evidence in argumentation around the link between greenhouse gases
and global warming. (Patterns) RST.6-8.1, WHST.6-8.1, MP.4

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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Unit 4: Climate and Weather
Sample Student
Outcome
Statements*

Students will be able to:
 Design …  an instrument for collecting weather data. + WHST.6-8.2, MP.6
 Argue from evidence …  the link between the greenhouse effect and global warming. (Cause and effect: Mechanism and explanation) RST.6-8.1, WHST.6-8.1,
MP.3
 Obtain, evaluate, and communicate information …  that explains how solar radiation travels to Earth. (Energy and matter: Flow, cycles, and conservation)
WHST.6-8.2, WHST.6-8.9
*
+

Key Ideas


















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Air is a substance: it has mass, takes up space, and exerts pressure. (PS1.A)
Air is made of a mixture of gasses. (PS1.A)
Weather is the outdoor conditions (such as temperature, precipitation, cloud cover, etc.) at a particular time and place. (ESS2.D)
Climate is the average weather for a place over a long period of time. (ESS2.D)
Water  covers  the  majority  of  Earth’s  surface. (ESS2.C)
The Sun is the major source of energy (solar energy) for  phenomena  on  Earth’s  surface, including ocean currents, winds, the water cycle, and other factors
that influence weather and climate. (ESS2.D)
Earth’s  atmosphere has different properties at different elevations and is divided into several layers. (ESS2.A)
The atmosphere which includes the air we breathe is a mixture of nitrogen, oxygen, and trace gases that include water vapor. (ESS2.A)
Factors that influence climate include the heating and cooling of air, land and water, ocean currents, latitude, elevation, landforms, global wind currents, and
human activity. (ESS2.D, ESS3.C)
Oceans have a major effect on climate, because water in the oceans holds a large amount of heat. (ESS2.D)
The water on Earth can be found in different states: as a solid, a liquid, and a gas. (ESS2.C)
Water circulates through Earth’s  crust, oceans, and atmosphere in the water cycle. It evaporates from the surface, rises, cools at higher elevations, condenses
as rain or snow, and falls to the surface where it collects in lakes, oceans, soil, and rocks underground. (ESS2.C, ESS2.D)
Clouds, formed by the condensation of water vapor, affect weather and climate. (ESS2.D)
Solar radiation travels to Earth and gasses in our atmosphere, called greenhouse gasses,  trap  the  Sun’s  energy. An increase of these greenhouse gasses can
trap more heat causing the temperature to rise (greenhouse effect). (ESS2.D)
The  Earth’s  systems  are  the  geosphere, hydrosphere, biosphere, and  atmosphere.  Each  plays  a  key  role  in  the  water  cycle  and  the  Earth’s  weather  and  
climate. (ESS2.A)
Severe weather events (e.g., hurricanes, floods, and tornadoes) are often preceded by observable phenomena that allow for reliable predictions. (ESS3.B,
ESS2.D, ETS2.A)

Additional academic vocabulary: absorb, absorption, global warming, climate change, hydrologic cycle, groundwater, mass, wind speed, air pressure, front,
wind direction
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Unit 4: Climate and Weather
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge








The Sun sends energy to Earth.
Energy travels in waves.
Earth is heated by the Sun.
Water has three different states.
Weather is always changing and can be described by measurable quantities.
When liquid water disappears, it turns into a gas (vapor) in the air and can reappear as a liquid when cooled, or as a solid if cooled below the freezing point of
water. Clouds and fog are made of tiny droplets or frozen crystals of water.

Resource: AAAS document

Possible
Misconceptions








The higher up you go on Earth (e.g., top of a mountain) the warmer it gets because you are closer to the Sun.
The Sun directly heats Earth.
Liquid water does not evaporate and become part of the air.
Rain falls from a cloud when the pool of water in the cloud becomes too large, so the cloud can no longer hold the water inside.
A change in air temperature does not have an effect on whether clouds and fog form or rain falls.
Clouds are like vessels that hold water.

Resource: AAAS document

Possible
Summative
Assessments

 Create a model comparing a greenhouse  to  Earth’s  own  heating  system
 Debate ideas regarding factors contributing to global warming
 Complete a model of a complex water cycle; then create a new hypothetical water cycle where the temperature of earth has increased (incorporating global
warming); compare and contrast the two cycles.

Go to the CPS Knowledge Center (Curriculum/Instruction  >  Content Area Subpages  >  Science  >  CPS Science Content Framework) to access this document online (for active
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Unit 5: Space Science
From A Framework for K-12 Science
Education

Science and Engineering Practices
1.
2.
3.
4.
5.
6.

7.
8.

Asking questions (for science) and
defining problems (for engineering)
Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational
thinking
Constructing explanations (for science)
and designing solutions (for
engineering)
Engaging in argument from evidence
Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas
ESS1:  Earth’s  Place  in  the  Universe
 ESS1.A: The Universe and Its Stars
 ESS1.B: Earth and the Solar System

Content
12.F Know and apply concepts that explain the composition and structure of
the  universe  and  Earth’s  place  in  it.
12.F.3a Simulate, analyze and explain the effects of gravitational force in
the solar system (e.g., orbital shape and speed, tides, spherical shape of
the planets and moons).

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions …  about the seasons that can be explored by developing models. (System and system models) SL.1,
 Develop a scale model …  depicting the Sun/Earth/Moon relationship. (Scale, proportion, and quantity) RST.6-8.9, MP.6
 Plan and carry out investigations …  about  how  Earth’s  tilt  affects  the  amount  of  daylight  and  light  intensity  each  latitude  receives  during  Earth’s  revolution  
around the Sun. RST.6-8.3, WHST.6-8.2
 Analyze and interpret data …  sets to describe day length changes experienced at different latitudes throughout the year. Create line graphs from the data sets
and compare the data of opposite hemispheres. RST.6-8.1, RST.6-8.2, MP2, MP.4
 Use mathematics and computational thinking …  to  calculate  the  rate  of  Earth’s  rotation.  MP.4
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Sample Student
Outcome
Statements*

Students will be able to:
 Construct explanations …  of reasons for the tides based on patterns of the observed motions of the Moon and its gravity. Explain the connection between
extreme tides and the phases of the Moon. RST.6-8.1, RST.6-8.2, RST.6-8.8, MP.2
 Engage in an argument …  debating the popular misconceptions of the reasons for the seasons. Use evidence …from  data  sets  and  models  to  support or refute
claims. RST.6-8.1, WHST.6-8.10, MP.3
 Obtain explanations …  of the occurrences of day/night, seasons, eclipses, and lunar phases from models. Evaluate …  the strength and weaknesses of each
model. Communicate …  this information with others through oral presentations. (Patterns) WHST.6-8.2, WHST.6-8.9, SL.4, SL.5, SL.6
*
+

Key Ideas












All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Patterns of the apparent motion of the Sun, the Moon, and stars in the sky can be observed, described, predicted, and explained with models. (ESS1.A)
The length of the day and the height of the Sun in the sky vary as the seasons change. (ESS1.B)
Revolution of a planet (in this case, Earth) around the Sun explains its year length and seasons. (ESS1.B)
Seasons result from variation as Earth orbits around  the  Sun  in  the  length  of  daylight  and  the  intensity  of  the  Sun’s energy hitting the surface, due to the tilt of
Earth’s  axis. (ESS1.B)
The  Moon’s  appearance  changes  in  a  regular  and  repeated  pattern. (ESS1.B)
The lunar cycle allows us to predict future phases of the Moon. (ESS1.B)
The Moon does not produce light—moonlight is reflected from the Sun. Just as only half of Earth is in daylight at any given time, only half of the Moon is lit up
by the Sun at any given time. (ESS1.B)
The phases of the Moon, such as new moon, first quarter moon, gibbous moon, last quarter moon, crescent moon, and full moon result from the Moon
orbiting Earth. As the Moon revolves around Earth, we see different portions of the illuminated side of the Moon as it is waxing and waning. (ESS1.B)
Extreme tides occur on or near the full moon and new moon. (ESS1.B)
Gravity and the rotation of Earth explain the high tides and low tides. (ESS1.B)

Additional academic vocabulary: solstice, equinox, hemisphere, eclipse
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge









Earth rotates on its axis producing night and day.
Patterns of stars remain the same although they appear to move across the sky and can only be seen during certain seasons.
The Sun is a star.
Stars vary in size but are so far away they appear as points of light.
Earth is one of several planets that orbit the Sun.
The Moon orbits Earth.
Earth’s  gravity  pulls  any  object  on  or  near  the  Earth  toward  it.
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CPS Science Planning Guide Resources
 Names of seasons and hemispheres.
 Basic longitude and latitude concepts.
Resource: AAAS document

Possible
Misconceptions



























The Sun's changing temperature is the reason it is cooler in the winter and warmer in the summer.
The Sun is farther from Earth in winter and closer to Earth in summer.
It is colder in the winter than in the summer at a given place because sunlight is cooled by cold air in the winter.
The amount of energy transferred by sunlight to a given place does not change during a year.
The maximum height the Sun reaches in the sky on any given day is the same everywhere on Earth.
The highest point the Sun reaches in the sky does not change throughout the year.
The intensity of sunlight at a place does not change from day to day during the year.
Sunlight is always more intense at the equator than at any other place on Earth.
Sunlight is more intense at some places on the surface of Earth because sunlight travels a shorter distance to get to those places.
The North Pole is always pointed toward the Sun.
The shape of Earth's path around the Sun is strongly elliptical.
The northern and southern hemispheres never receive the same amount of sunlight.
The intensity of sunlight striking the surface of Earth is always greater the closer a place is to the equator.
Places at the same latitude receive different amounts of daylight.
The equator always receives the greatest number of hours of daylight.
The total amount of sunlight reaching the northern and southern hemispheres is the same every day of the year.
The number of hours of daylight a place receives changes over the course of the year because of changes in the how far Earth is from the Sun.
The Moon can only be seen at night.
The Moon makes its own light, instead of reflecting sunlight.
The  Moon’s  phases  are  caused  by  Earth’s  shadow.
The  Moon’s  phases  are  caused  by  clouds.
The  Moon’s  phases  are  caused  by  Earth’s  rotation  on its axis.
The  Moon’s  phases  are  caused  by  the  Moon’s  rotation  on  its  axis.
The Moon takes one day to orbit Earth.
The Moon orbits the Sun instead of Earth.

Resource: AAAS document

Possible
Summative
Assessment

Students work in groups of four to analyze data about a given planet and use the data to predict the day length, year length, and extent of seasonal variation.
The groups model and explain the characteristics of their planet in a presentation to the class. They construct a concept map to communicate their
understanding of main concepts gained during the course of the unit.
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Introduction

Welcome to the Grade 7 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When seventh grade students are
engaged in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they
will defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards
for Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 7 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of these new standards. This guide reflects the input of many CPS educators
who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching and learning.
As the content and approaches outlined in this guide are implemented, students in science classrooms across the District will be
challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page   .  By  becoming
familiar  with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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Unit 1: Cell Structure and Function

From A Framework for K-12 Science
Education

Unit 1: Cell Structure and Function
Science + Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating
information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.D: Informational Processing
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

IL State
Learning
Standards

Content

Skills

12A. Know and apply concepts that explain how living things function, adapt
and change.
12.A.3a    Explain  how  cells  function  as  “building  blocks”  of  organisms  and  
describe the requirements for cells to live.
12.A.3c Compare and contrast how different forms and structures reflect
different functions (e.g., similarities and differences among animals that
fly, walk or swim; structures of plant cells and animal cells).

11A Know and apply the concepts, principles, and processes of scientific
inquiry.
11B Know and apply the concepts, principles, and processes of technological
design.
13A Know and apply accepted practices of science.
13B Know and apply concepts that describe the interaction between science,
technology, and society.

Sample Student
Outcome
Statements*

Students will be able to:
 Ask questions…  to  research  the  germ  theory  of  disease,  what causes diseases and define a problem+ addressing how to prevent diseases in humans. (Cause
and effect: Mechanism and explanation) WHST.6-8.8
 Develop and use models…  to  demonstrate  the  size,  structure  and  functions  of  cells.  Be  able  to  differentiate  between  animal  and  plant  cells.  RST.6-8.7, MP.2
 Plan and carry out investigations…  with  a  microscope  to  observe,  view  and  identify  structures  and  classify  microbes. RST.6-8.3, MP.5
 Analyze and interpret data…  to  reveal  patterns  in  structures and functions of different types of cells. (Structure and Function) RST.6-8.2, MP.7
 Use mathematics and computational thinking…  to  calculate  the  total  magnifications of microscope lenses. (Scale, proportion, and quantity) MP.5
 Construct explanations…  in  order  to  compare  and  contrast  single  cell  and  multicellular  organisms. RST.6-8.7
 Engage in argument from evidence…  to  show  that  all  living  things  are  made  up  of  cells. RST.6-8.1
For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Unit : Cell Structure and Function
Sample Student
Outcome
Statements*

Students will be able to:
 Obtain, evaluate and communicate information…  to  demonstrate  an  understanding  that  the  human  body  (and  other  complex  multicellular  organisms) are
made up of many individual cells. RST.6-8.9
*
+

Key Ideas



















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

All living things are composed of microscopic units called cells. (LS1.A)
Cells are alive and have similar functions, such as respiration. (LS1.A, PS3.D)
Cells of different organisms have similar structures such as cell membrane, nucleus, nuclear membrane and cytoplasm with similar functions. (LS1.A)
Single celled organisms, can be identified by their size, shape and structure. (LS1.A)
Organisms can be made of a single cell or they may be multicellular made of millions of cells working together. (LS1.A)
Organisms detect process and use information from their environment. (LS1.D)
Design usually requires taking into account not only physical and biological constraints, but also economic, political, social, ethical, and aesthetic ones. (ETS2.B)
New technologies increase some risks and decrease others. Some of the same technologies that have improved the length and quality of life for many people
have also brought new risks. (ETS2.B)
Disease is a breakdown in structures and functions of organisms. (LS1.A)
Diseases can be caused by the environment, genes, viruses, and lifestyle. (LS1.A)
Most infectious diseases are caused by microbes. LS1.A)
The human body has defenses against infectious diseases. (LS1.A)
Vaccines help the body build immunity against some viral and bacterial diseases. (LS1.A, ETS2.B)
Antibiotics are effective against bacterial infections, but not against viral infections. (LS1.A, ETS2.B)
Technologies having to do with food production, sanitation, and health care have dramatically changed how people live and work and have resulted in rapid
increases in the human population. (ETS2.B)
Technology is largely responsible for the great revolutions in agriculture, manufacturing, sanitation and medicine, warfare, transportation, information
processing, and communications that have radically changed how people live. (ETS2.B)

Additional academic vocabulary: sexually, asexually, energy, photosynthesis
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Unit

Cell Structure and Function

Prior
Knowledge

 Some living things consist of a single cell. Like familiar organisms, they need food, water, and air; a way to dispose of waste; and an environment they can live
in.
 Microscopes make it possible to see that living things are made mostly of cells.
 Some organisms are made of a collection of similar cells that benefit from cooperating.
 Some  organisms’  cells  vary  greatly  in  appearance  and  perform  very  different  roles  in  the  organism.
 The brain gets signals from all parts of the body telling what is going on there. The brain also sends signals to parts of the body to influence what they do.
 Technology extends the ability of people to change the world: to cut, shape, or put together materials; to move things from one place to another; and to reach
farther with their hands, voices, senses, and minds. The changes may be for survival needs such as food, shelter, and defense; for communication and
transportation; or to gain knowledge and express ideas.
Resource: AAAS document

Possible
Misconceptions

 Matter can be turned into energy in cells rather than matter is broken into simpler substances that can then be utilized by cells.
 Cells are two dimensional.
 Germs enter the body through the mouth; every illness is caused by germs; all diseases are caused by the same kind of germ; the process of infection is
automatic; any infection in the body necessarily makes it ill; and when medicine is administered, healing takes place immediate.
 There is no difference between an engineering model of experimentation, where the goal is to produce a desirable outcome, and the scientific model of
experimentation, where the goal is to understand the relation between causes and effects.
Resource: AAAS document

Possible
Summative
Assessments

 Create a model of a cell using items that demonstrate the structure and function of the organelles. Students are given a list of structures that must be included
and they must identify whether it is a plant or animal cell. Students can be very creative here, but must be able to explain why they have chosen the items they
did to represent the various organelles.
 Draw and label a single celled organism given a list of structures. Students should be able to identify and write about the functions of the structures and make
comparisons between functions of single celled organisms and multicellular organisms. Extension: What structures are found only in some cells? What are
these different types of cells?
 Research a disease that is caused by a microbe. Using knowledge gained about the germ theory of disease students create a PSA (Public Service
Announcement) describing the microbe (in detail), the illness that it causes and ways to stop the spread of disease. PSA may be a poster, a comic strip, or
pamphlet.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction  >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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From A Framework for K-12 Science
Education

Unit 2: Genetics
Science + Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.A: Structure and Function
 LS1.B: Growth and Development of Organisms
 LS1.D: Information Processing
LS3:Heredity: Inheritance and Variation of Traits
 LS3.A: Inheritance of Traits
 LS3.B: Variation of Traits
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12A. Know and apply concepts that explain how living things function, adapt
and change.
12A.3a  Explain  how  cells  function  as  “building  blocks”  of  organisms  and  
describe the requirements for cells to live.
12A.3b Compare characteristics of organisms produced from a single
parent with those of organisms produced by two parents

1.
2.
3.
4.
5.

Patterns
Cause and effect
Scale, proportion, and quantity
Systems and system models
Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11A Know and apply the concepts, principles, and processes of scientific
inquiry.
11B Know and apply the concepts, principles, and processes of technological
design.
13A Know and apply accepted practices of science.
13B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Define problems …  about  ethical issues around technologies such as DNA fingerprinting and/or genetically modified organisms (ex: corn). RST.6-8.10, WHST.68.7
 Use models …  to  develop  and  test hypotheses about the behavior of genes. (Cause and effect: Mechanism and explanation.) RST.6-8.7
 Plan and carry out investigations …  with plants to observe how genetic information is passed on to offspring. RST.6-8.3
 Analyze and interpret data…  from  investigations to compare results to Mendelian genetics. (Patterns) RST.6-8.7
 Use mathematics and computational thinking …  to  determine ratios of dominant and recessive traits in genetic crosses. MP.4
 Construct explanations …  about  mutations and their potential effect on organisms. (Stability and change) SL. 1
 Engage in argument from evidence …  to debate the risks and benefits of genetic testing. SL.4,WHST.6-8.1
 Obtain, evaluate and communicate information…  about where genetic information is located in a cell and how it is transferred in various organisms. RST.6-8.4
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Unit : Genetics
Sample Student
Outcome
Statements*
Key Ideas

Students will be able to:
+
























representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Genes are located in the chromosomes of cells. (LS1.A)
Cells divide to make new cells for growth and repair. (LS1.A, LS1.B)
Each chromosome pair has two variants of each gene.(LS1.A)
Each gene affects the traits of the individual. (LS1.A, LS1.B)
Mutations can change traits. (LS1.A)
Mutations in genes can affect the structure and function of an organism. (LS1.A)
Mutations can be helpful, harmful, or neutral in how they affect an organism. (LS1.A)
Sperm and egg cells are specialized cells. (LS1.A)
Organisms reproduce sexually or asexually. (LS1.B)
Technology cannot always provide successful solutions to problems or fulfill all human needs. (ETS2.B)
Rarely are technology issues simple and one-sided. Relevant facts alone, even when known and available, usually do not settle matters. That is because
contending groups may have different values and priorities. They may stand to gain or lose in different degrees, or may make very different predictions about
what the future consequences of the proposed action will be. (ETS2.B)
Genetic information is passed to offspring through egg and sperm cells during sexual reproduction. (LS1.B, LS1.D)
Offspring that result from sexual reproduction get half of their genetic information from each parent. (LSS1.B)
There is a lot of variation of inherited traits that result from sexual reproduction. (LS1.B)
DNA contains encoded genetic information. (LS1.A)
Each cell in an organism contains the same genetic information. (LS1.A)
Some organisms reproduce asexually. (LS1.B)
Offspring produced asexually have genetic information that is identical to their parent. (LS1.B)
Design usually requires taking into account not only physical and biological constraints, but also economic, political, social, ethical, and aesthetic ones. (ETS2.A,
ETS2.B)
Engineers, architects, and others who engage in design and technology use scientific knowledge to solve practical problems. They also usually have to take
human values and limitations into account. (ETS2.A, ETS2.B)
Many social practices and products of technology are shaped by scientific knowledge. (ETS2.A)

Additional academic vocabulary: recessive trait, dominate trait, genotype, phenotype, genetic engineering, allele, heterozygous, homozygous, probability,
Gregor Mendel, fertilization, Punnett square.
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction  >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Unit : Genetics
Prior
Knowledge












Some likenesses between children and parents are inherited. Other likenesses are learned.
Organisms have characteristics that can be similar or different.
Young animals are very similar to their parents.
Animals and plants of the same kind may have similar characteristics.
Plants are similar to their parents.
Many characteristics of organisms are inherited from their parents.
Some characteristics of organisms are the result from interactions with the environment.
Many characteristics are the result of inheritance and the environment.
Different organisms vary because they have different inherited information.
Technology is an intrinsic part of human culture; it both shapes society and is shaped by it. The technology available to people greatly influences what their
lives are like.
 Technology extends the ability of people to change the world: to cut, shape, or put together materials; to move things from one place to another; and to reach
farther with their hands, voices, senses, and minds. The changes may be for survival needs such as food, shelter, and defense; for communication and
transportation; or to gain knowledge and express ideas.
Resource: AAAS document

Possible
Misconceptions








Different cell types contain different DNA.
Environmentally-acquired characteristics can be passed on from parent to offspring.
In an offspring produced by sexual reproduction, half of their body cells have DNA from the mother and half of their cells have the DNA from the father.
Chromosomes/genes are not found in all types of cells.
A  parent  can  contribute  genetic  information  for  some  characteristics  but  not  others  (a  child  has  father’s  nose  and  mother’s  eyes).
There is no difference between an engineering model of experimentation, where the goal is to produce a desirable outcome, and the scientific model of
experimentation, where the goal is to understand the relation between causes and effects.
 Traits are inherited from only one of the parents (for example, the traits are inherited from the mother, because she gives birth or has most contact as children
grow up; or the same-sex parent will be the determiner).
 Certain characteristics are always inherited from the mother and others come from the father.
 Environmentally-produced characteristics can be inherited, especially over several generations.
Resource: AAAS document

Possible
Summative
Assessment

Students use a model as evidence to explain the patterns of inheritance that occur in offspring as a result from sexual reproduction, when offspring get half of
their genetic information from each parent.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Unit 3: Ecology
From A Framework for K-12 Science Education

Science + Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating
information

IL State
Learning
Standards

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS1: From Molecules to Organisms: Structures and Processes
 LS1.B: Growth and Development of Organisms
LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
 LS2.C: Ecosystems Dynamics, Functioning, and Resilience
 LS2.D: Social Interactions and Group Behavior
LS4: Biological Evolution: Unity and Diversity
 LS4.A: Evidence of Common Ancestry and Diversity
PS3: Energy
 PS3.D: Energy in Chemical Processes and Everyday Life
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12A Know and apply concepts that explain how living things function, adapt,
and change.
12. A.1a Identify and describe the component parts of living things.
12. A.1b Categorize living organisms using a variety of observable
features.
12B Know and apply concepts that describe how living things interact with
each other and with their environment.
12. B.1a Describe and compare characteristics of living things in
relationship to their environments.
12. B.1b Describe how living things depend on one another for survival.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, Proportion, and Quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11A Know and apply the concepts, principles, and processes of scientific
inquiry.
11B Know and apply the concepts, principles, and processes of technological
design.
13A Know and apply accepted practices of science.
13B Know and apply concepts that describe the interaction between science,
technology, and society.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
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Unit : Ecology
Sample Student
Outcome
Statements*

Students will be able to:
 Define a problem+ …  then  plan  and  carry out investigations around how human activity impacts an ecosystem. (Cause and effect: Mechanism and
explanation) WHST.6-8.2
 Use a food web as model …to  demonstrate  the  transfer of matter and energy through an ecosystem. (Energy and matter: Flows, cycles, and conservation)
RST.6-8.7
 Analyze and interpret data …  to  determine  the  impact  of  limited  resources  on  a  population. MP.1
 Using mathematics and computational thinking… to draw informal comparative inferences about two populations in an ecosystem. MP.2
 Constructing explanations…about  how  ecosystems change over time. (Stability and change)SL.4
 Engaging in argument from evidence…  to  debate  the  advantages  and  disadvantages  of introducing a new species to an ecosystem.SL.1

 Obtaining, evaluating, and communicating information…  about  an  organism’s  dependence  on  environmental  interactions  with  biotic  and  abiotic  
factors.WHST.6-8.4
*
+

Key Ideas





















All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

Organisms depend on environmental interactions with biotic and abiotic factors. (LS2.A, LS2.B)
Access to resources can limit growth of organisms and population size. (LS1.B, LS2.A)
Limited resources (food, water, oxygen, etc.) can lead to competition between organisms or populations within an ecosystem. (LS2.A)
Predatory interactions can reduce or eliminate organisms or populations of organisms. (LS2.A)
Organisms can engage in predatory, competitive, or mutually beneficial relationships with other organisms within an ecosystem. (LS2.A, LS2.D)
Matter and energy are transferred between producers, consumers, and decomposers in an ecosystem. (LS2.B)
Sustaining life requires energy. Most energy for life comes from photosynthesis.(LS1.B, LS2.B, PS3.D)
A food web is a model that demonstrates the transfer of matter and energy flow within an ecosystem. (LS2.B)
In classifying organisms, scientists consider details of both internal and external structures. (LS1.A)
Organisms are related in food webs.(LS2.A)
In a food web consumers eat plants or other animals, and decomposers break down dead organisms and restore them into the soil. (LS2.A)
In a healthy ecosystem the needs of multiple species can be met. (LS2.A)
Matter cycles between air, soil, and living things in an ecosystem. (LS2.B)
Transfers of matter in an ecosystem occur on both microscopic and macroscopic levels. (LS2.B, PS3.D)
Matter and energy are cycled repeatedly through an ecosystem. (LS2.B)
Changes of biotic and abiotic factors in an ecosystem can impact whether organisms survive or die. (LS1.B)
There are both qualitative and quantitative indicators that ecosystems change over time. (LS2.C)
Newly introduced species or the disappearance of a species can disrupt the balance of an ecosystem. (LS2.C)
Characteristics of ecosystems change over time. (LS2.C)

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
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Biodiversity refers  to  the  amount  of  variety  of  species  in  Earth’s  ecosystems  and  can  be  used  to  measure  the  health  of  an  ecosystem.  (LS2.C)
Human activities can impact an ecosystem. (LS2.C, LS2.D)
Scientists use a classification system to identify organisms. (LS4.A)
In all technologies, there are always trade-offs to be made. (EST2.B)
All technologies have effects other than those intended by the design, some of which may have been predictable and some not. (EST2.B)
Side effects of technologies may turn out to be unacceptable to some of the population and therefore lead to conflict between groups. (EST2.B)
Rarely are technology issues simple and one-sided. Relevant facts alone, even when known and available, usually do not settle matters. That is because
contending groups may have different values and priorities. They may stand to gain or lose in different degrees, or may make very different predictions about
what the future consequences of the proposed action will be. (EST2.B)

Additional academic vocabulary: structures, survive, behaviors, aquatic, arid, humid
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 Almost all food for animals can be traced back to plants.
 Organisms can only survive in an ecosystem when all of their needs are met.
 Living things can be sorted into groups in many different ways.
Resource: AAAS document

Possible
Misconceptions







There may be confusion about how to determine if something is alive.
Many students consider only vertebrates as animals.
Students might use criteria such as number of legs or body covering to decide whether things are animals.
Grouping of live organisms may be simplistic, for example, organisms that can fly or swim, etc.
Organisms are able to effect changes in bodily structure to exploit particular habitats or that they respond to a changed environment by seeking a more
favorable environment.
 Dead organisms simply rot away rather than the matter from the dead organisms being converted into other materials in the environment.
 Decay is a gradual, inevitable consequence of time without need of decomposing agents.
 Scientists and engineers know all the facts and are not influenced by personal motives and interests.
Resource: AAAS document

Possible
Summative
Assessment

Students construct a food web for a particular ecosystem that demonstrates an understanding of the different trophic levels, the flow of energy within an
ecosystem, and how the addition of subtraction of an organism can impact the entire food web.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction  >    Content  Area  Subpages    
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From A Framework for K-12 Science Education

Unit 4:Evolution
Science + Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

LS2: Ecosystems: Interactions, Energy, and Dynamics
 LS2.A: Interdependent Relationships in Ecosystems
 LS2.C: Ecosystem Dynamics, Functioning, and Resilience
LS4: Biological Evolution: Unity and Diversity
 LS4.A: Evidence of Common Ancestry and Diversity
 LS4.B: Natural Selection
 LS4.C: Adaptation
 LS4.D: Biodiversity and Humans
ESS1:  Earth’s  Place  in  the  Universe
 ESS1.C: The History of Planet Earth
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12A. Know and apply concepts that explain how living things function, adapt
and change.
12B. Know and apply concepts that describe how living things interact with
each other and with their environment.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11A Know and apply the concepts, principles, and processes of scientific
inquiry.
11B Know and apply the concepts, principles, and processes of technological
design.
13A Know and apply accepted practices of science.
13B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions and define problems+…  to  research how factors such as the environment and the presence of predators affect the process of natural selection.
RST.6-8.8, WHST.6-8.7
 Use models …  to  construct  a  time line of major divisions of geologic time. (Scale, proportion and quantity) RST.6-8.7, MP.7
 Plan and carry out investigations …  to  determine what role variation plans in the process of natural selection. MP.7, RST.6-8.3
 Analyze and interpret data …  to  reveal patterns(family histories) in animal classifications.(Patterns) MP.8, RST.6-8.7
 Use mathematics and computational thinking …  to  develop  an  accurate  time scale model of geological time. (Systems and system models) MP.4, MP.6
For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Sample Student
Outcome
Statements*

Students will be able to:
 Construct explanations …about organisms and environment based on the fossil record. RST.6-8.2
 Use evidence …  to  explain  and  predict  how  different  animals  evolved.  RST.6-8.1, WHST.6-8.2
 Obtain, evaluate and communicate information …  to  engage in argument from evidence …  about  whether  humans  should intervene to keep animals from
becoming extinct.+ WHST.6-8.1
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement

 Biological evolution accounts for the diversity of species developed through gradual processes over many generations. (LS2.C)
 Fossils provide evidence of the existence, diversity, extinction and changes of life forms throughout the history of Earth. (ESS1.C)
 Many thousands of layers of sedimentary rock provide evidence for the long history of the earth and for the long history of changing life forms whose remains
are found in the rocks. (Geologic time scale) (ESS1.C)
 More recently deposited rock layers are more likely to contain fossils resembling existing species. (ESS1.C)
 Genetic variation among individuals in a population gives some individuals an advantage in reproducing and surviving in their environment. This is process is
called natural selection. (LS1.A)
 Adaptation by natural selection over generations is one process by which species change in response to changes in environmental conditions. (LS2.C)
 Biodiversity is the wide range of existing life forms that have adapted to the variety of conditions on Earth. (LS2.C)
 The extinction of a species occurs when the environment changes and the adaptive characteristics of that species are insufficient to allow its survival. (LS2.C)
 Every organism has a set of instructions for specifying its traits. (LS4.A)
 In classifying organisms, scientists consider details of both internal and external structures. (LS4.A)
 Traditionally, a species has been defined as all organisms that can mate with one another to produce fertile offspring. (LS4.A)
 Most species that have lived on the earth are now extinct. (ESS2.E)
 Extinction of species occurs when the environment changes and the individual organisms of that species do not have the traits necessary to survive and
reproduce in the changed environment. (LS2.C, ESS2.E)
 Populations of organisms can be categorized by the function they serve in an ecosystem. (LS2.A)
 Similarities among organisms are found in internal anatomical features and patterns of development, which can be used to infer the degree of relatedness
among organisms. (LS4.A)
 In all environments organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter. (LS2.A)
 In any particular environment, the growth and survival of organisms depend on the physical conditions. (LS2.A)
 People control some characteristics of plants and animals they raise by selective breeding and by preserving varieties of seeds (old and new) to use if growing
conditions change. (ETS2.A, ETS2.B)
 Small differences between parents and offspring can accumulate (through selective breeding) in successive generations so that descendants are very different
from their ancestors. (LS4.A)
 In all technologies, there are always trade-offs to be made. (EST2.B)
 All technologies have effects other than those intended by the design, some of which may have been predictable and some not. (EST2.B)
For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction  >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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 Side effects of technologies may turn out to be unacceptable to some of the population and therefore lead to conflict between groups. (EST2.B)
 Rarely are technology issues simple and one-sided. Relevant facts alone, even when known and available, usually do not settle matters. That is because
contending groups may have different values and priorities. They may stand to gain or lose in different degrees, or may make very different predictions about
what the future consequences of the proposed action will be. (EST2.B)
 Fossils can be compared to one another and to living organisms according to their similarities and differences. Some organisms that lived long ago are similar
to existing organisms, but some are quite different. (LS4.A)
 The solution to one problem may create other problems. (EST2.B)
Additional academic vocabulary: endangered species, fossil record, variation, mutation, speciation, ecosystem
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 A great variety of kinds of living things can be sorted into groups in many ways.
 For any particular environment, some kinds of plants and animals survive well, some survive less well, and some cannot survive at all.
 Individuals of the same kind difference in their characteristics, and sometimes the differences give individuals an advantage in surviving and reproducing.
Resource: AAAS document

Possible
Misconceptions












Evolutionary change occurs as a result of need.
Adaptations are a result of a purpose or design. They see this as a conscious process.
Confuse non-inherited  adaptations  acquired  during  an  individual’s  lifetime  with  adaptive  features  that  are  inherited  in  a  population  
Students believe that some environmentally produced characteristics can be inherited, especially over several generations. (Genetics)
Students may think that the world was always as it is now or that any changes that have occurred must have been sudden and comprehensive. (Earth
processes)
Only vertebrates are classified as animals.
Criteria such as number of legs, body covering, and habitat (only) are to be used to classify things as animals.
Use of criteria such as "movement," "breath," "reproduction," and "death" to decide whether things are alive.
Students find it difficult to distinguish between a theory and the evidence for it, or between description of evidence and interpretation of evidence. (Scientific
Inquiry)
Scientists and engineers know all the facts and are not influenced by personal motives and interests.

Resource: AAAS document

Possible
Summative
Assessment

 Given a set of concepts for this unit, students create a concept map showing the relationships between evolution, natural selection, biodiversity, fossil records,
geologic time, adaptation, environment, etc.
 Write a letter to the local zoological society discussing the tradeoffs for bringing back to life an extinct species. What would the implications be for current
species, the environment, humans, etc.?
 Using provided DNA and fossil information; draw a simple evolutionary tree that shows the evolution of reptiles, fish, and mammals.
For active links as well as additional science resources, access this document online: CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    
>    Science  >    CPS Science Content Framework)
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Introduction

Welcome to the Grade 8 Science Planning Guide for 2013-2014!
Last year, CPS teachers of science were encouraged to begin integrating the Science and Engineering Practices into their instruction
as we began to lay the foundation for the publication and adoption of the Next Generation Science Standards (NGSS). The Practices
(defined in A Framework for K-12 Science Education and explained earlier in this document) represent one of the most substantial
challenges to the implementation of the NGSS.
We know that college readiness begins in elementary school. Research in elementary science learning shows the importance of
providing the hands-on, inquiry-based science learning opportunities that the NGSS expects. When eighth grade students are
engaged in doing the kinds of science expected by NGSS, they will talk about what they are doing, they will write about it, and they
will defend the conclusions they have drawn from evidence. These types of activities all appear in the Common Core State Standards
for Literacy (CCSS-L). In a similar way, the Standards for Mathematical Practice that are part of the Common Core State Standards for
Mathematics (CCSS-M) are also addressed when students do hands-on, inquiry-based science, because the Standards for
Mathematical Practice are tightly aligned with the Science and Engineering Practices. The designers of the NGSS were very
deliberate about connecting the new science standards to the new standards for literacy and mathematics. This means that when
science instruction is aligned with NGSS expectations, students can develop the deeper understandings required to reason, analyze,
and communicate their thinking, all of which are expected by the literacy and mathematics Common Core State Standards. The
grade 8 science connections to CCSS-L and CCSS-M can be found on page

.

2013-2014 marks the first year in our implementation of these new standards. This guide reflects the input of many CPS educators
who considered the best ways to facilitate the transition to NGSS, which raise the bar substantially on science teaching and learning.
As the content and approaches outlined in this guide are implemented, students in science classrooms across the District will be
challenged in new ways, as we provide more opportunities for them to learn by doing real science, guided by NGSS expectations.
Please take the time to read the important information pertaining to all K-8 CPS Science Planning Guides, including how to read the
sample  student  outcome  statements  that  you’ll  find  in  each  unit.  The  overview  to  these  guides  starts  on  page   .  By  becoming  
familiar with  the  District’s  expectations  regarding  the  use  of  the  CPS  Science  Planning  Guides  and  our  transition  to  the  NGSS  
described there, we can begin to address the critical shifts that need to occur in every science classroom if we are going to meet the
challenge that NGSS set out for us.
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From A Framework for K-12 Science
Education

Unit 1: Properties of Matter
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS1: Matter and Its Interactions
 PS1.A: Structure and Properties of Matter
 PS1.B: Chemical Reactions
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science Engineering, and Technology

Content
12.C. Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.3b Model and describe the chemical and physical characteristics of
matter (e.g., atoms, molecules, elements, compounds, mixtures).

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:
 Ask questions …  about  the  properties  of  substances. SL.1
 Develop and use models … to represent atomic structures and simple molecules. RST.6-8.7
 Plan and carry out investigations …  using  the  appropriate tools for measurement and data collection. WHST.6-8.2, MP.1
 Analyze and interpret data … to design a solution … to identify the substances in an unknown mixture. + WHST.6-8.4, MP.1
 Use mathematics and computational thinking …  to  calculate the volume, mass, and density of various objects. (Scale, proportion, and quantity) RST.6-8.7,
MP.4
 Construct an explanation …  that  addresses  why  characteristic  properties  of  substances  are  independent of the amount of the substance. WHST.6-8.10
 Engage in argument from evidence …  to  engage  in  a  debate  about  the  best  way  to  dispose  of  hazardous  materials.  WHST.6-8.1, MP.3

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Unit 1: Properties of Matter
Sample Student
Outcome
Statements*

Students will be able to:

Key Ideas











 Obtain, evaluate, and communicate information …  about the characteristic properties of a given substance. (Structure and function) WHST.6-8.4, MP.2, MP.3
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement

Characteristic properties (e.g., density) of substances are independent of the amount of the substance. (PS1.A)
Mixtures of substances can be separated into the original substances by using the characteristic properties (e.g., density). (PS1.A)
Substances have specific characteristic properties (e.g., density) that are independent of the amount of the sample. (PS1.A)
Matter can be changed physically and chemically and have both physical and chemical properties. (PS1.B)
Measurement (e.g., volume, mass, weight) and mathematics are important in science and engineering practices. (EST2.A)
Scientific investigation requires the appropriate use of tools and techniques to gather, analyze, and interpret data. (EST2.A)
Scientists and engineers use a common system, the metric/international system (e.g., liters, milliliters, cm3), to collect and share quantitative data. (ETS2.A)
Scientists and engineers think critically and logically to make the relationship between evidence and explanation/solution. (ETS2.A)
Properties of materials (e.g., conductivity, reactivity, miscibility, corrosiveness, flammability, toxicity) may act as constraints relating to product design.
(PS1.A, ETS1.A, ETS1.B)
 Design usually requires taking into account not only physical and biological constraints, but also economic, political, social, ethical, and aesthetic ones. (ETS1.B)
 The choice of materials for a job depends on their properties. (PS1.A, ETS1.A)
 Scientific laws, engineering principles, properties of materials and construction techniques must be taken into account in designing engineering solutions to
problems. (ETS1.A, ETS1.B)
Additional academic vocabulary: qualitative, hazardous material
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 Materials may be composed of parts that are too small to be seen with the unaided eye.
 When a new material is produced by combining two or more materials, the new material will have different properties that are different from the original
materials.
 Objects are described by their properties.
 Some properties are dependent upon the material of the object (hardness) and some are not (size, shape).
 An object is always the sum of its parts.
 Scientists and engineers use measuring instruments to collect accurate data.
 Tools (thermometers, balances, etc.) can provide more information about an object than can be collected by unaided observations.
 It is important for scientists to record and communicate information clearly and accurately so that it may be shared with other scientists.

 Similar investigations may give different results if there are variations in things being investigated, methods used, or other changes in circumstances.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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Possible
Misconceptions






Students may not understand that new substances can be formed from the recombination of atoms in the original substances.
Many students do not view chemical reactions as interactions.
There  is  only  one  “right”  way  to  solve  a  problem.
There is only one scientific method.

Resource: AAAS document

Possible
Summative
Assessment

Students are given a scenario in which they are charged with the task of identifying an unknown mixture of materials. They must use what they have learned
about being a good scientist and/or engineer and design a way to separate the unknown mixture of materials and identify their properties.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
active links to resources), as well as additional planning resources.
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From A Framework for K-12 Science
Education

Unit 2: Materials Science
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating
information

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS1: Matter and its Interactions
 PS1.A: Structure and Properties of Matter
 PS1.B: Chemical Reactions
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting and Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.B: Influence of Engineering, Technology, Science on Society
and the Natural World

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

IL State
Learning
Standards

Content

Skills

12.C. Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.3a Explain interactions of energy with matter including changes of
state and conservation of mass and energy.
12.C.3b Model and describe the chemical and physical characteristics of matter
(e.g., atoms, molecules, elements, compounds, mixtures).

11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Sample Student
Outcome
Statements*

Students will be able to:
 Define problems …  that  arise  when  properties  of  materials  may  act as constraints relating to product design. + WHST.6-8.4, MP.1
 Develop and use models …  representing atoms, elements, molecules, and compounds. (System and system models) RST.6-8.7, MP.4
 Plan and carry out investigations …  to  demonstrate conservation of matter. (Stability and Change) WHST.6-8.2, MP.5
 Analyze and interpret data … to identify the properties of materials and  determine  the  material’s  best use based on its properties. (Structure and function)
RST.6-8.2, MP.2
 Use mathematics and computational thinking …  to  calculate  and  compare  masses  of  reactants  and  products  as  evidence  of the law of conservation of matter.
RST.6-8.7, MP.4
 Design solutions …  to  minimize  the  potential  negative  consequences  that  result from a given recent technological advance. + (e.g., disposal of cell phones, etc.)

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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Sample Student
Outcome
Statements*

Students will be able to:
WHST.6-8.9, MP.5
 Engage in argument from evidence … to engage in a debate about the best way to dispose of hazardous materials. SL. 3, MP.3
 Obtain, evaluate, and communicate information …  about how the characteristic properties of substances are used to group them. (Patterns) WHST.6-8.4,
MP.2, MP.3
*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement

Key Ideas

 Elements have characteristic physical and chemical properties. (PS1.A)
 Scientists classify elements into families, based on their properties. (PS1.A)
 Elements do not break down under ordinary laboratory reactions involving such treatments as heating, exposure to electrical current, or reaction with acids.
(PS1.A)
 Over 115 elements have been identified that can be combined into different compounds. (PS1.A)
 Elements combine with each other in characteristic ways to form new substances (compounds) with different characteristic properties. (PS1.B)
 An element is a substance made up of only a single type of atom. (PS1.A)
 Atoms, held together by forces of attraction called chemical bonds, combine together to form molecules. (PS1.A)
 Compounds are formed when a substance made up of atoms of more than one kind of element is bonded together to form molecules. (PS1.B)
 The chemical structure of a substance affects its physical properties. (PS1.A)
 Metals have electrical conductivity. (PS1.A)
 Regardless of how substances interact, break apart, or combine in a closed system, the total weight of the system remains the same. (PS1.B)
 Conservation of matter: If the total number of atoms stays the same no matter how they are arranged, then the total mass stays the same (conservation of
mass). (PS1.B)
 In all technologies there are always tradeoffs to be made. (ETS2.B)
 Matter has characteristic properties, both physical (e.g., density, conductivity) and chemical (e.g., heat of combustion). (PS1.A)
 Matter is never lost in a chemical reaction, simply changed from one form to another. (PS1.B)
 Substances can be grouped based on their characteristic properties. (PS1.A)
 Matter is arranged on the Periodic Table of the Elements by its atomic mass and characteristics. (PS1.A)
 Human activities can induce hazards (or hazardous materials) through resource acquisition, urban growth, land-use decisions, and waste disposal. (ETS2.B)
 A mixture of substances can be separated into the original substances using one or more of the characteristic properties. (PS1.A)
 Technology influences society through its products and processes. (ETS2.B)
 Technological changes are often accompanied by social, political, environmental, and economic changes that can be beneficial or detrimental to individuals
and to society. (ETS2.B)
 Substances have specific characteristic properties (ex: density) that are independent of the amount of the sample. (PS1.A)

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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Unit 2: Materials Science






Matter can be changed physically and chemically. (PS1.B)
Properties of materials may act as constraints relating to product design. (PS1.A, ETS1.A, ETS1.)
There are intended benefits to technological solutions and sometimes unintended consequences. (ETS1.B, ETS2.B)
Some consequences of solutions can be predicted, and others cannot. (ETS2.B)
In chemical reactions, the starting materials (reactants) are chemically altered to form products (such as precipitates). (PS1.B)

Additional academic vocabulary: chemical formula, relative density, recycle, recyclability, exothermic, open system
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 Materials may be composed of parts that are too small to be seen with the unaided eye.
 When a new material is produced by combining two or more materials, the new material will have different properties that are different from the original
materials.
 Objects are described by their properties.
 Some properties are dependent upon the material of the object (hardness) and some are not (size, shape).
 An object is always the sum of its parts.
 People continue inventing new ways of doing things, solving problems, and getting work done. New ideas and inventions can have positive and/or negative
effects.
Resource: AAAS document

Possible
Misconceptions






Students may not understand that new substances can be formed from the recombination of atoms in the original substances.
Many students do not view chemical reactions as interactions.
There  is  only  one  “right”  way  to  solve  a  problem.
There is only one scientific method.

Resource: AAAS document

Possible
Summative
Assessment

Students analyze the data from three different proposals for the production, manufacture, and disposal of a new technology. They  must  use  what  they’ve  
learned to make a recommendation and provide an explanation as to which proposal should be funded .

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework) to access this document online (for
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From A Framework for K-12 Science Education

Unit 3: Energy
Science and Engineering Practices
1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and
communicating information

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Disciplinary Core Ideas
 Component Ideas

Crosscutting Concepts

PS3: Energy
 PS3.A: Definitions of Energy
 PS3.B: Conservation of Energy and Energy Transfer
 PS3.C: Relationship Between Energy and Forces
 PS3.D: Energy in Chemical Processes and Everyday Life
PS4: Waves and their Application in Technologies for Information Transfer
 PS4.B: Electromagnetic Radiation
ETS1: Engineering Design
 EST1.A: Defining and Delimiting an Engineering Problem
 EST1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 EST2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

Content
12.C. Know and apply concepts that describe properties of matter and energy
and the interactions between them.
12.C.3a Explain interactions of energy with matter including changes of
state and conservation of mass and energy.

1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:





Ask questions … to discover how energy moves. WHST.6-8.7
Develop and use models … to demonstrate that heat moves in predictable ways. (Patterns).RST.6-8.7,MP.5
Plan and carry out investigations  … to explore the movement of heat in a system designed by the students. + SL.2, WHST.6-8.2, MP.1
Analyze and interpret data collected … to determine cause and effect of heat movement. (Cause and effect: Mechanism and explanation) RST.6-8.9, WHST.68.4, MP.2
 Use mathematics and computational thinking … to create data tables, histograms, and to calculate energy transfer with calorimeters. RST.6-8.7, MP.5
 Design solutions ... to increase the heating and/or cooling efficiency in a system such as in a home or office building. + (Energy and matter: Flows, cycles,
Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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Unit 3: Energy
Sample Student
Outcome
Statements*

Students will be able to:
and conservation) WHST.6-8.2, WHST.6-8.4, MP.5
 Engage in argument from evidence …. by using data collected during wet-cell battery investigation to argue which metals performed best together and why.
WHST.6-8.1, MP.3
 Obtain, evaluate, and communicate information …  to  explain  why  energy can be transferred but never destroyed. (Stability and change) WHST.6-8.4, SL.6,
MP.2, MP.3
*
+

Key Ideas

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
Indicates an engineering statement




















Energy appears in different forms (ex. chemical, thermal, electrical, nuclear). (PS3.A)
Energy can be transformed within a system (e.g., from potential to kinetic energy). (PS3.B)
Energy can be transferred in many ways. (PS3.B)
Characteristics of energy. (PS3.A)
Energy can be transferred, however, it can never be destroyed (Law of Conservation of Energy). (PS3.B)
The Sun is a major source of energy for changes  on  Earth’s  surface.  (PS3.D)
Energy appears in different forms and can be transformed within a system. (PS3.A, PS3.B)
Motion (kinetic) energy is associated with the speed of an object. (PS3.A, PS3.C)
Thermal energy is associated with the temperature of an object. (PS3.A, PS3.C)
Gravitational (potential) energy is associated with the height of an object above a reference point. (PS3.A, PS3.C)
Elastic energy is associated with the stretching or compressing of an elastic object. (PS3.A, PS3.C)
Chemical energy is associated with the composition of a substance. (PS3.A, PS3.C)
Electrical energy is associated with an electric current in a circuit (ex. parallel circuit, series circuit). (PS3.A, PS3.C)
Light energy is associated with the frequency of electromagnetic waves. (PS3.A, PS3.C)
Heat moves in predictable ways. (PS3.B)
In most reactions, energy is transferred into or out of a system. (PS3.B)
The total energy of the universe is constant (Law of Conservation of Energy). (PS3.B)
Light interacts with matter by transmission, absorption, and scattering (including reflection). (PS4.B)
 Energy efficiency. (PS3.B)
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 Design usually requires taking into account not only physical and biological constraints, but also economic, political, social, ethical, and aesthetic ones. (ETS1.A,
ETS1.B)
 Scientific laws, engineering principles, properties of materials, and construction techniques must be taken into account in designing engineering solutions to
problems. (ETS1.A, ETS1.B)
 Technology cannot always provide successful solutions to problems or fulfill all human needs. (ETS2.B)
 New technologies increase some risks and decrease others. Some of the same technologies that have improved the length and quality of life for many people
have also brought new risks. (ETS2.B)
 Compare consumer products and consider reasonable personal tradeoffs among them on the basis of features, performance, durability, and cost. (ETS2.B)
Additional academic vocabulary: cathode, anode, calorimeter, calories, Calorie, electricity generation, endothermic, exothermic, electrochemical cell.
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge

 Magnets attract and repel each other and certain kinds of other materials.
 A warmer object can warm a cooler object by direct contact or at a distance.
 When two objects of different temperatures are near each other the cooler one becomes warmer and the warmer one becomes cooler until they are the same
temperature.
 Heat is transferred from a warmer object to a cooler one.
 Heating and cooling changes the properties of materials.
 In making decisions, it helps to take time to consider the benefits and drawbacks of alternatives.
Resource: AAAS document

Possible
Misconceptions










Energy can be created.
“Coldness”  or  “cold  energy”  can  be  transferred  from  a  cooler  object  to  a  warmer  object.
Energy can be transformed into a force.
Nonliving things do not have thermal energy.
Gravitational potential energy of an object is related to the speed of the object.
An object uses up energy as it moves.
When air or water move, their thermal energy move separately from them.
Students believe that scientists and engineers know all the facts and are not influenced by personal motives and interests.

Resource: AAAS document

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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Possible
Summative
Assessments

 Students design an energy-efficient house, explaining its energy efficiency in terms of energy and power use and dollar-savings based on improvements to
existing structure and improvements in efficiency.
 Students conduct an Energy Audit of an existing school or community structure over a period of 2-6 weeks, culminating in a public presentation of their
findings and recommendations for how to make changes to improve the energy efficiency of the structure.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework) to access this document online (for
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From A Framework for K-12 Science
Education

Unit 4: Motion and Forces
Science and Engineering Practices

Disciplinary Core Ideas
 Component Ideas

1. Asking questions (for science) and
defining problems (for engineering)
2. Developing and using models
3. Planning and carrying out investigations
4. Analyzing and interpreting data
5. Using mathematics and computational
thinking
6. Constructing explanations (for science)
and designing solutions (for engineering)
7. Engaging in argument from evidence
8. Obtaining, evaluating, and communicating
information

PS2: Motions and Stability: Forces and Interactions
 PS2.A: Forces and Motion
 PS2.B: Types of Interactions
 PS2.C: Stability and Instability in Physical Systems
ETS1: Engineering Design
 ETS1.A: Defining and Delimiting an Engineering Problem
 ETS1.B: Developing Possible Solutions
ETS2: Links Among Engineering, Technology, Science, and Society
 ETS2.A: Interdependence of Science, Engineering, and Technology
 ETS2.B: Influence of Engineering, Technology, and Science on
Society and the Natural World

IL State
Learning
Standards

Sample Student
Outcome
Statements*

Content
12.D Know and apply concepts that describe force and motion and the
principles that explain them.
12. D.3a Explain and demonstrate how forces affect motion (e.g.,
action/reaction, equilibrium conditions, free-falling objects).
12. D.3b Explain the factors that affect the gravitational forces on objects
(e.g., changes in mass, distance).

Crosscutting Concepts
1. Patterns
2. Cause and effect: Mechanism and
explanation
3. Scale, proportion, and quantity
4. Systems and system models
5. Energy and matter: Flows, cycles, and
conservation
6. Structure and function
7. Stability and change

Skills
11.A Know and apply the concepts, principles, and processes of scientific
inquiry.
11.B Know and apply the concepts, principles, and processes of technological
design.
13.A Know and apply accepted practices of science.
13.B Know and apply concepts that describe the interaction between science,
technology, and society.

Students will be able to:







Ask questions … and then plan and carry out investigations…to  determine  the  relationships between speed, mass, and force. WHST.6-8.2, MP.1
Use force models (diagrams) … to describe the motion, or lack of motion of an object. (Systems and system models) RST.6-8.7, MP.4
Analyze and interpret time and distance data … to calculate speed. RST.6-8.3, RST.6-8.4,MP.2, MP.4
Use mathematics and computational thinking … to calculate the speed, and acceleration, of an object. (Scale, proportion, and quantity) RST.6-8.7, MP.4
Design solutions … to increase the speed and reduce friction of an object in motion. + WHST.6-8.4, RST.6-8.9, MP.5
Engage in argument … to explain Newton’s  Second Law (F=ma) using evidence ... from graphical relationships. RST.6-8.1, WHST.6-8.1, MP.3

 Obtain, evaluate, and communicate … an understanding of the relationship between force and motion. (Energy and matter: Flows, cycles, and conservation)
WHST.6-8.4, MP.2, MP.3
Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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Sample Student
Outcome
Statements*

Students will be able to:

Key Ideas










*

All student outcome statements connect Science and Engineering Practices with the appropriate science content (and practices are underlined). In some student outcome statements,
representative Crosscutting Concepts (and reference words) are bolded.
+ Indicates an engineering statement



















The motion of an object can be described in many ways (position, speed [acceleration/deceleration], direction of motion). (PS2.A)
The motion of an object is described in relationship to a frame of reference. (PS2.A)
Motion can be analyzed graphically using distance vs. time graphs and speed vs. time graphs. (PS2.A)
Assuming a constant mass, the more force applied to an object, the greater its change in motion. (PS2.A)
More massive objects require larger forces to change their motion. (PS2.A)
In order for the motion of an object to change, a force needs to be applied. (Newton’s  First  Law, also known as the Law of Inertia). (PS2.A)
Forces acting on an object can change its shape and orientation. (PS2.A)
The magnitude of change in motion can be calculated using the equation Total Force= Mass X Acceleration (F=ma).Forces are measured in Newtons (N), mass
in grams (g) and acceleration in m/s2. (Newton’s  Second  Law). (PS2.A)
Whenever one object exerts a force on a second object, the second object exerts and equal and opposite force on the first (Newton’s  Third  Law). (PS2.A)
Scientific laws, engineering principles, properties of materials, and construction techniques must be taken into account in designing engineering solutions to
problems. (ETS1.A, ETS1.B)
Design usually requires taking into account not only physical and biological constraints, but also economic, political, social, ethical, and aesthetic ones. (ETS1.A,
ETS1.B)
The choice of materials for a job depends on their properties. (ETS1.A)
Engineers, architects, and others who engage in design and technology use scientific knowledge to solve practical problems. They also usually have to take
human values and limitations into account. (ETS1.A, ETS2.B)
Friction is an opposing force that will cause changes in the speed (ex. deceleration) of an object. (PS2.A)
Forces acting in the same direction will reinforce, forces acting in opposite directions will cancel. (PS2.A)
Unbalanced forces (nonzero net force) will cause changes to the motion (speed and/or direction) of an object. The motion of an object is determined by the
sum of forces acting on it, which can be represented by using force diagrams. (PS2.A)
If the total force acting on an object is not zero, the motion of the object will change. (PS2.A)
There are different types of forces, electric, magnetic (electromagnetic), gravitational, and nuclear. (PS2.B)
Gravity is always an attracting force and its strength depends on the mass of objects. More massive objects have a greater gravitational force. (PS2.B)
Forces can act at a distance. (PS2.B)
Forces cause stability and instability in physical systems. (PS2.C)
In all technologies, there are always tradeoffs to be made. (ETS2.B)
Compare consumer products and consider reasonable personal tradeoffs among them on the basis of features, performance, durability, and cost. (ETS2.B)
New technologies increase some risks and decrease others. Some of the same technologies that have improved the length and quality of life for many people
have also brought new risks. (ETS2.B)
All technologies have effects other than those intended by the design, some of which may have been predictable and some not. (ETS2.B)
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Additional academic vocabulary: rate, time interval, slope, weight, center of mass, balanced force
Key ideas track to Component Ideas (of Disciplinary Core Ideas) (e.g., PS1.A), drawn from A Framework for K-12 Science Education.
Key terms are bolded above. They should be deeply understood within the context of their use. Not to be considered for standalone vocabulary exercises.
Resource: AAAS document

Prior
Knowledge






A force is a push or a pull.
Things move in many different ways (forward, backward, on a diagonal, fast, slow, etc.).
Forces can change the speed or direction of motion of an object.
The greater the force, the greater the change in motion.
 In making decisions, it helps to take time to consider the benefits and drawbacks of alternatives.
Resource: AAAS document

Possible
Misconceptions










The gravitational force of Earth changes for objects of different size or mass.
When an object is in motion, the mass of the object causes deceleration.
Force is a property of an object rather than a relation between objects.
Only  “active”  actions can be considered forces.
Constant speed needs a force to be maintained.
If an object is not moving, there is no force acting on the object.
Objects resist acceleration from rest due to friction (not inertia + friction).
Forces always act in the direction of motion.

Resource: AAAS document

Possible
Summative
Assessment

Engage in argumentation from evidence to support the purchase of a particular automobile based on a specific set of needs.

Go to the CPS Knowledge Center  (Curriculum/Instruction    >    Content  Area  Subpages    >    Science  >    CPS Science Content Framework) to access this document online (for
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CPS Science Planning Guide Resources
This section provides information that every teacher of science, K 12, should find useful in planning instruction that is aligned with
NGSS expectations.
TABLE 2: Science and Engineering Practices Explained
Science and Engineering Practices
Explanation

Practice
Asking questions (for
science) and defining
problems (for engineering)

A practice of science is to ask and refine questions that lead to descriptions and explanations.
Engineering questions clarify problems to determine criteria for successful solutions and
identify constraints to solve problems.
Both scientists and engineers ask questions to clarify ideas.

Developing and using
models

A practice of both science and engineering is to use and construct models as helpful tools for
representing ideas and explanations.
Modeling tools are used to develop questions, predictions and explanations; analyze and
identify flaws in systems; and communicate ideas.
Models are used to build and revise scientific explanations and proposed engineered systems.

Planning and carrying out
investigations

The investigations of scientists and engineers work individually or collaboratively to plan and
carry out investigations both in the field, and in the laboratory.
Their investigations are systematic and require clarifying what counts as data and identifying
variables or parameters.
Engineering investigations identify the effectiveness, efficiency, and curability of designs under
different conditions.

Analyzing and interpreting
data

Because the data patterns and trends produced in scientific investigations are not always
obvious, scientists use a range of tools including tabulation, graphical interpretation,
visualization, and statistical analysis to identify the significant features and patterns in the data.
Engineering investigations produce data that allows comparison of different solutions and
determines how well each meets specific design criteria. A range of tools to identify patterns
and interpret results within data are also used.

Using mathematics and
computational thinking

In both science and engineering mathematics and computation are used for a range of tasks
such as constructing simulations, solving equations exactly or approximately, and recognizing,
expressing, and applying quantitative relationships. These enable scientists and engineers to
predict the behavior of systems and test the validity of predictions.

Constructing explanations
(for science) and designing
solutions (for engineering)

The end products of science are explanations based on evidence and the end products of
engineering are solutions based on how well they meet criteria and constraints.

Engaging in argument from
evidence

Scientists and engineers use argumentation to listen to, compare, and evaluate competing ideas
and methods based on merits.
Scientists and engineers engage in argumentation when investigating a phenomenon, testing a
design solution, resolving questions about measurements, building data models, and using
evidence to identify strengths and weaknesses of claims.
Scientists and engineers critique and communicate ideas individually and in groups.
Communicating information and ideas can be done in multiple ways: using tables, diagrams,
graphs, models, and equations as well as orally, in writing, and through extended discussions.
Scientists and engineers employ multiple sources to acquire information that is used to
evaluate the merit and validity of claims, methods, and designs.

Obtaining, evaluating, and
communicating
information
Source: NRC 2012

For active links as well as additional science resources, access this document online: CPS Knowledge Center
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TABLE 3: Crosscutting Concepts Explained
Crosscutting Concepts
Concept
Description
Patterns

Cause and
effect:
Mechanism and
explanation
Scale,
proportion, and
quantity

Systems and
system models

Observed patterns of nature guide organization
and classification, and prompt questions about
relationships and causes underlying them.
Events have causes, sometimes simple,
sometimes multifaceted. Deciphering causal
relationships, and the mechanisms by which
they are mediated, is a major activity of science
and engineering.
In considering phenomena, it is critical to
recognize what is relevant at different
measures of size, time, and energy and to
recognize proportional relationships between
different quantities as scale changes.
A system is an organized group of related
objects or components; models can be used for
understanding and predicting the behavior of
systems.

Energy and
matter: Flows,
cycles, and
conservation

Tracking the flow of energy and matter into, out
of, and within systems helps one understand
the system’s behavior.

Structure and
function

The way in which an object or living thing is
shaped and its substructure determine many of
its properties and functions.

Stability and
change

For both natural and built systems, conditions
that affect stability and factors that control
rates of change are critical elements to consider
and understand.

Example
Patterns are discernible in the symmetry of flowers and
snowflakes, the cycling of the seasons, and the repeated
base pairs of DNA.
Seeds germinate and produce plants, but only when the soil
is sufficiently war4m and moist. Some diseases are caused
by the passing of microscopic organisms (bacteria and
viruses) between an infected person and another.
Systems and processes vary in size (e.g., cells, whales,
galaxies), in time span (e.g., nanoseconds, hours, millennia),
in the amount of energy flowing through them (e.g., light
bulbs, power grids, the sun).
The circulatory system can be seen as an entity in itself or
as a subsystem of the entire human body; a molecule can
be studied as a stable configuration of atoms but also as a
subsystem of a cell or a gas. Models of a system can range
in complexity form lists and simple sketches to detailed
computer simulations or functioning prototypes.
The most readily observable cycling may be of matter for
example, water going back and forth between Earth’s
atmosphere and its surface and subsurface reservoirs. To
fully understand the water cycle, one must model not only
how water moves between parts of the system but also the
energy transfer mechanisms that are critical for that
motion.
Understanding how a bicycle works is best addressed by
examining the structures and their functions at the scale of
the frame, wheels, and pedals. However, building a lighter
bicycle may require knowledge of the properties (such as
rigidity and hardness) of the materials needed for specific
parts of the bicycle. Seeking less dense materials with
appropriate properties may lead to an examination of the
atomic scale structure of the candidate materials.
Stability can take different forms, with the simplest being a
static equilibrium, such as a ladder leaning on a wall. A
system with steady inflows and outflows is said to be in
dynamic equilibrium. For example, a dam may be at a
constant level with steady quantities of water coming in
and out. A repeating pattern of cyclic change, the moon
orbiting Earth, can be seen as a stable situation. A system
can be stable on a small time scale, but on a larger time
scale it may be seen to be changing, such as living
organisms over time.

Source: NRC 2012
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TABLE 4: Disciplinary Core Ideas
Disciplinary Core Ideas
Physical Sciences

Life Sciences

Matter and its interactions
Motion and stability: Forces
and interaction
Energy
Waves and their applications
in technologies for
information transfer

Earth and Space Sciences

Engineering, Technology, and
the Applications of Science

From molecules to organisms:
Structures and processes

Earth’s place in the universe

Engineering design

Earth’s systems

Ecosystems: Interactions,
energy and dynamics

Earth and human activity

Links among engineering,
technology, science, and
society

Heredity: Inheritance and
variation of traits
Biological evolution: Unity and
diversity

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework)
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Table 5: Grade 6 8 Science Connections to Common Core State Standards for Literacy (CCSS L)

CCSS Literacy
CODE

Standard

RST.6 8.1

Cite specific textual evidence to support analysis of science and technical texts.

RST.6 8.2

Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or
opinions.

RST.6 8.3

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

RST.6 8.4

Determine the meaning of symbols, key terms, and other domain specific words and phrases as they are used in a specific
scientific or technical context relevant to grades 6–8 texts and topics

RST.6 8.5

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

RST.6 8.6

Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text.

RST.6 8.7

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).

RST.6 8.8

Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.

RST.6 8.9

Compare and contrast the information gained from experiments, simulations, video or multimedia sources with that gained
from reading a text on the same topic.

RST.6 8.10

By the end of grade 8, read and comprehend science/technical texts in the grades 6 8 text complexity band independently and
proficiently.

WHST.6 8.1

Write arguments focused on discipline specific content.

WHST.6 8.2

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or
technical processes.

WHST.6 8.3

(Intentionally omitted. See CCSS for more information)

WHST.6 8.4

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

WHST.6 8.5

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.

WHST.6 8.6

Use technology, including the Internet, to produce and publish writing and present the relationships between information and
ideas clearly and efficiently.

WHST.6 8.7

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.

WHST.6 8.8

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.

WHST.6 8.9

Draw evidence from informational texts to support analysis reflection, and research.

WHST.6 8.10

Write routinely over extended time frames (time for 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.

SL. 1

Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on others’
ideas and expressing their own clearly and persuasively.

SL.2

Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.

SL.3

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric

SL.4

Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and the
organization, development, and style are appropriate to task, purpose, and audience.

SL.5

Make strategic use of digital media and visual displays of data to express information and enhance understanding of
presentations.

SL.6

Adapt speech to a variety of contexts and communicative tasks, demonstrating command of formal English when indicated or
appropriate.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
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Table 6: Grade 6 8 Science Connections to Common Core State Standards for Standards for Mathematical Practice (CCSS M)

CCSS M (Standards for Mathematical Practice)
CODE

Standard

MP.1

Make sense of problems and persevere in solving them.

MP.2

Reason abstractly and quantitatively.

MP.3

Construct viable arguments and critique the reasoning of others.

MP.4

Model with mathematics.

MP.5

Use appropriate tools strategically.

MP.6

Attend to precision.

MP.7

Look for and make use of structure.

MP.8

Look for and express regularity in repeated reasoning.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction > Content Area Subpages > Science > CPS Science Content Framework)
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CPS K 8 Science Instructional Planning Cycle Tool

Title: _________________________________________________

Time Frame: ___________________________________

Students will be able to

Core Idea/Topic(s)*

Science & Engineering Practice(s) Addressed*

Crosscutting Concept(s) Addressed*

ILS Content Addressed*

ILS Skills Addressed*

CCSS ELA & Literacy in Science and Other Technical Subjects*

CCSS Mathematics Addressed*

Assessment (s)
Formative and Summative

Prior Knowledge *
What prior knowledge is associated with
the key ideas?
What connections will you make to prior
learning (within your grade level or across
grade levels)?
Possible Misconceptions*
What misconceptions are associated with
the key ideas?
What specific guiding questions will you
ask to uncover student misconceptions
and to move them forward?

*see CPS Science Planning Guide

For active links as well as additional science resources, access this document online: CPS Knowledge Center (Curriculum/Instruction > Content Area Subpages
> Science > CPS Science Content Framework).
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Accommodations, modifications
What modifications/accommodations need
to be made to the lesson/task?

Language Demands and Opportunities
What language demands are associated
with the task?
How will students communicate their
learning?

Resources
Where are resources located?

Student Activities

Teacher Planning Considerations

(Specific tasks, investigations, activities, etc.)

(Guiding questions, actions, prompts, materials, grouping, etc.)

Reflections

For active links as well as additional science resources, access this document online: CPS Knowledge Center (Curriculum/Instruction > Content Area Subpages
> Science > CPS Science Content Framework)
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Resources to Support the Learning Expected by the NGSS
This section contains a variety of resources to support CPS teachers, K-12, as they transition to teaching and learning aligned with
the Next Generation Science Standards (NGSS):
Appendix A: Guidelines for maximizing informal learning experiences


Planning considerations for informal learning experiences



Field trip planning guidelines



Connections to the CPS Framework for Teaching

Appendix B: Local informal learning institutions


Informal Learning Institution Content Connections



Informal Learning Institution Overviews


The Adler Planetarium



Chicago  Children’s  Museum



Chicago Zoological Society: The Brookfield Zoo



The Field Museum



Forest Preserve District of Cook County



Garfield Park Conservatory Alliance



Lincoln Park Zoo



Museum of Science and Industry



The Peggy Notebaert Nature Museum



John G. Shedd Aquarium

Appendix C: National and regional science resources

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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Appendix A: Guidelines for Maximizing Informal Learning Experiences
Planning Considerations and Guidelines
Adapted from: Learning Science in Informal Environments: People, Places, and Pursuits, National Academy of Science
Students may have many different kinds of experiences with informal learning institutions (ILIs). For example, ILI staff may engage
students in learning activities in the classroom; the class may take a field trip to an institution; a teacher may bring ILI materials into
the classroom; a project or assignment might expect students to visit the institution, either with family members or independently.
Though the nature of informal learning experiences may vary, student learning is greatly enriched when the following considerations
are part of the planning process:
1.

2.

Broaden Experiences in Science Learning


Engage learners with ideas that elicit their prior knowledge and connect to their previous experiences.



Connect individual learning experiences to social and historical contexts.



Encourage participation of learners in familiar ways, using various modes of communication such as asking
questions, constructing models, discussions based on gathered evidence, journaling, drawing analogies, etc.

Define Appropriate Outcomes that Promote Learning
Learners in informal environments often progress along a continuum of engagement and learning.


Select experience that will generate excitement, interest, and motivation to learn about phenomena in the natural
and physical world.



Plan activities that provide the opportunity for all learners to generate, understand, remember, and use concepts,
explanations, arguments, models, and facts related to science by allowing students to manipulate, test, explore,
predict, question, observe, and make sense of the natural and physical world.



Discuss science as a way of knowing and provide students the opportunity to reflect on their own process of
learning about phenomena.



Arrange collaborative scientific activities for students that facilitate the use of scientific language and tools.



Integrate opportunities for discussion that encourage students to think about themselves as science learners and
develop an identity as someone who knows about, uses, and sometimes contributes to science.

Field Trip Guidelines
In addition to the planning considerations described above, the impact of field trips made to informal learning institutions such as
museums, zoos, and nature centers is also dependent on the following critical factors:
Advance preparation


Align field trip learning experiences to current science learning (standards, instructional planning cycle, learning
objectives, etc.)



Plan  activities  to  activate  students’  prior  knowledge  and  provide  the  framework  for  how  to  interpret  what  they  will  
see and guide what they should pay attention to during the visit.



Prepare students for the informal learning institution experience by setting clear behavioral and learning
expectations and providing logistical information.



Share student activities, student behavioral and learning expectations, and roles and responsibilities with
chaperones.
For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).
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Guidelines for Maximizing Informal Learning Experiences

Active participation


Engage students in activities that provide the opportunity for all learners to generate, understand, remember, and
use concepts, explanations, arguments, models, and facts related to science by allowing students to manipulate,
test, explore, predict, question, observe, and make sense of the world around them.



Engage students in activities that address various learning styles (hands-on activities, guided exploration, open
exploration, reflection, group discussion, etc.).



Model behavior that encourages students to think about themselves as science learners and develop an identity as
someone who knows about, uses, and sometimes contributes to science.

Follow-up


Engage students in reflection and application of their learning.

Connections to the CPS Framework for Teaching
The following table indicates the components of the four domains from the CPS Framework for Teaching that are directly related to
interactions with informal learning institutions.
Domain
Domain 1
Planning and
Preparation

Domain 2
The
Classroom
Environment

Domain 3
Instruction

Components
a)

Example

Demonstrating Knowledge of Content and
Pedagogy
b) Demonstrating Knowledge of Students
c) Selecting Instructional Outcomes
d) Designing Coherent Instruction
e) Designing Student Assessment
b) Establishing a Culture of Learning
d) Managing Student Behavior

c) Selecting Instructional Outcomes
Lesson planning reflects student engagement with
ideas that elicit their prior knowledge and connect it to
previous learning both prior to and during the
experience with the Informal Learning Institution.

a)
b)
c)
e)

c) Engaging Students in Learning
The teacher engages students in constructing
arguments based on evidence connected to the social
and historical contexts of the Informal Learning
experience.

Communicating with Students
Using Questioning and Discussion Techniques
Engaging Students in Learning
Demonstrating Flexibility and Responsiveness

b)

Establishing a Culture of Learning

During the experience with the Informal Learning
Institution, students have opportunities for discussion
that encourage them to think about themselves as
science learners and help them develop an identity as
someone who knows about, uses, and sometimes
contributes to science.

For active links as well as additional science resources, access this document online: CPS Knowledge Center
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).
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Appendix B: Local Informal Learning Institutions
Informal Learning Institution Content Connections
The Informal Learning Institution Content Connections provide an overview of the specific programming available at each local
institution as it relates to each NGSS Disciplinary Core Idea.
The Content Connections will be available in their entirety on the CPS Knowledge Center.

Informal Learning Institution Overviews
The Informal Learning Institution Overviews that follow contain general information describing the offerings at each local institution
categorized into the following six areas:


School-time programs / services for students



Instructional resources for teachers



Out-of-school time programs / services for students



Systemic school partnerships



Professional development programs for teachers



Collections and permanent exhibitions

Programming in these institutions may be offered by grade band. The key to grade band codes used in the following overviews:
EE: Early Elementary, K-2

MS: Middle School, 6-8

LE: Late Elementary, 3-5

HS: High School

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).

Appendix B
Local Informal Learning Institutions
The Adler Planetarium
Address:
1300 S. Lake Shore Drive, Chicago, IL 60605
General Email: learn@adlerplanetarium.org

Phone: 312-322-0302
Website: www.adlerplanetarium.org

The Adler Planetarium is an engaging, user-friendly museum serving diverse student, teacher, and public audiences, providing
interactive programs based on credible science and educational research, and well-managed collections. Its mission is to inspire
exploration and understanding of our Universe.
Category

Brief Description

School-time programs /
services for students
http://www.adlerplanetarium.
org/educate

Field Trip Programs: Fee-based, facilitated hands-on educational programs based on core standards in
Space Science (EE/LE/MS/HS)
Floor Programs: Free, drop-in, facilitated hands-on experiences available throughout the museum
(EE/LE/MS/HS)
Dome Outreach Program: Fee-based, facilitated experiences at schools and community-based
organizations, including a 30-min interactive sky show with pre- and post-hands-on activities
(EE/LE/MS/HS)

Out-of-school time programs
/ services for students

Dome Outreach Program: Fee-based, facilitated experiences at schools and community-based
organizations, including a 30-minute interactive sky show with pre- and post-show hands-on activities
(EE/LE/MS/HS)
Space Explorers Clubs: NASA-funded space science themed after-school clubs facilitated by teachers for
students from 6th-8th grade. Adler provides educator professional development, curriculum, materials
and stipends. (MS)
Next Generation STEM Clubs: Engineering and science themed after-school clubs facilitated by teachers
for students from 6th-12th. Adler provides educator professional development, curriculum, materials and
stipends. (MS/HS)
Youth Volunteer and Internship Opportunities: Summer and weekend volunteer and intern positions at
the Adler Planetarium reserved for high school students. (HS)

Professional development
programs for teachers
http://www.adlerplanetarium.
org/educate/pd

Annual Educator Open House: A free evening event for educators to tour exhibits, preview sky shows,
sample educational programming for teachers and students (EE/LE/MS/HS)
Space Explorers Club Leader Professional Development: Training workshops for teachers committed to
running a Space Explorers Club at their school. (MS)
Next Generation Science Clubs Leader Professional Development: Training workshops for teachers
committed to running a Next Generation STEM Club at their school. (MS/HS)

Instructional resources for
teachers
http://www.adlerplanetarium.
org/educate/resources

Museum Field Trip Planning Guides PDFs provide teachers with recommendations, descriptions and
science learning standards covered by exhibits, sky shows and educational programming appropriate for
different grade levels. (EE/LE/MS/HS)
Downloadable Curriculum related to Adler Content PDFs provide Adler-created curriculum ideas and
lesson plans teachers can use as pre- and post-field trip activities. (EE/LE/MS/HS)

Systemic school partnerships

Grow Up Great – Multi-year partnerships with Chicago-area preschools that provide teacher
professional development, curriculum and materials for the science classroom, field trips for school
groups, and overnight events for families. (EE)
High School Partnership – Multi-year partnership with a CPS high school focused on STEM skills
development building leadership and professional skills through a series of field trips, enrichment
programs, volunteer and internship opportunities and a youth leadership council. (HS)

Collections and permanent
exhibitions
http://www.adlerplanetarium.
org/experience

In addition to sky shows, the Adler Planetarium provides exhibitions that span a variety of space science
topics and allow for hands-on exploration by visitors of all ages. Exhibits popular with school groups
include Planet Explorers (EE/LE), Our Solar System (EE/LE/MS/HS), Shoot for the Moon (LE/MS/HS), and
The Universe (ME/HS).

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).
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Chicago  Children’s  Museum
Address:
700 East Grand Avenue, Chicago, IL 60611
General Email

Phone:
312-527-1000
Website: chicagochildrensmuseum.org

Chicago  Children’s  Museum  (CCM)  strives  to  present science concepts through exploration of open-ended, developmentallyappropriate  experiences,  enabling  young  children  to  ask  their  own  questions,  test  their  own  ideas,  and  “do  science.”    The  museum
specializes in providing rich opportunities for children to engage in authentic learning experiences with real-world phenomena that
support science learning, specifically in the areas of Physical Science, Engineering, and Technology.
Category

Brief Description

School-time programs /
services for students

Student Programs The CCM to Go traveling series brings the field trip directly to classrooms. These
workshops, led by a CCM educator, provide an in-depth study of science topics in an engaging, hands-on
way. Choose from the Playing with Science Workshop Series (EE) or Building and Beyond Workshop Series
(LE). Each includes six, one-hour sessions. If you are looking for something to start or end a unit of study,
consider the single, one-hour workshops, which include Balls, Ramps, and Chutes (EE) or The Coaster
Challenge (LE).

CCMFieldTrips.org

Field Trips Designed for preschoolers and elementary children, field trips provide an opportunity to
explore curricular concepts in a new, challenging, self-directed way. (EE/LE)
Out-of-school time programs
/ services for students
CCMFieldTrips.org

CCM to Go The traveling series and workshops are also perfect for out-of-school time. These workshops,
led by a CCM educator, provide an in-depth study of science topics in an engaging, hands-on way.
Choose from our Playing with Science Workshop Series (EE) or Building and Beyond CCM To Go Workshop
Series (LE), which include six, one hour sessions. If you are looking for something to start or end a unit of
study, consider the single, one-hour workshops, including Balls, Ramps, and Chutes (EE) or The Coaster
Challenge (LE).

Professional development
programs for teachers

Wonders of Science This three-hour professional development program utilizes lively, hands-on
activities  that  build  educators’  content  knowledge  and  essential  science  skills.  (EE)

chicagochildrensmuseum.org

Simple Machines This three-hour workshop prepares educators to teach students about simple
machines, using interactive and innovative lessons. (LE)

Instructional resources for
teachers

Simple Machines Curriculum Guide An online PDF that provides lessons and ideas gleaned from the
CCM-designed professional development program. (LE)

chicagochildrensmuseum.org
Systemic school partnerships
chicagochildrensmuseum.org

Science Through Inquiry An application-based, grant-funded program focusing on museums as a place to
explore and practice science process skills. Includes a three-hour professional development workshop, a
student field trip, and a book for each student. (EE)
Early Elementary Science Partnership Multi-year, school-based science education reform effort with
CPS, other Chicago informal science institutions, and Northwestern University serving school leaders and
educators to improve science teaching and learning. (EE/LE)

Collections and permanent
exhibitions
chicagochildrensmuseum.org

All CCM exhibits are designed to be inclusive, hands-on and playful, as well as aligned to state and
national standards. The Skyline Exhibit encourages students to design structures using building materials
(EE/LE). At the Waterways Exhibit, students will examine the properties of water (EE/LE). The Tinkering
Lab inspires students to design, test, and create anything their imagination desires, while using a variety
of tools and materials (EE/LE).

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework)
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Chicago Zoological Society: Brookfield Zoo
Address:
3300 Golf Road, Brookfield, IL 60513
General Contact Email: Julie.Wozniak@czs.org

Phone: (708) 688-8367
Website: http://www.CZS.org

Brookfield Zoo works to inspire conservation leadership by connecting people with wildlife through opportunities for schools, groups,
teachers, families and visitors of all ages.
Category

Brief Description

School-time programs /
services for students
http://www.czs.org/CZS/
Educational-Programs

Out-of-school time
programs / services for
students

Student Programs Inquiry based investigations, hands-on opportunities and interactive talks are offered for
students during a field trip to the Zoo or at your school. These fee-based programs cover interdisciplinary
core ideas in life science. (EE/LE/MS/HS)
Field Trips Illinois school groups within the required student-chaperone ratio receive free basic admission.
Register on-line at http://www.czs.org/CZS/fieldtrips
Families and Kids programs for families, adults, children of all ages, and scouts are described on our website.
Interactive, hands-on classes, overnights, camps and our lecture series provide opportunites to learn about
and explore topics in conservation using the resources of our 200+ acre park.

http:///www.CZS.org
Professional
development programs
for teachers
CZS.org/Teacher-Classes

Professional development classes for PreK-12th grade educators are offered year round. Learn how to use
the resources of Brookfield Zoo, meet scientists and Animal care staff and work with Brookfield Zoo
educators. Developing strategies for improving student learning through informal learning resources for
application in your classroom or on focused field trip experiences. Graduate credit available.
Master’s  degree  program:  The Advanced Inquiry Program is an inquiry-driven learning experience allowing
participants to take classes in-person from faculty at Brookfield Zoo and online from Miami University faculty.
The opportunity to earn seven credits from international travel is another exciting part of the program. (And
the program is affordable!) Call Agnes Kovacs at 708-688-8372 for information.
Master’s  degree  program: The Master of Science in Science Content and Process classes are held at
Brookfield Zoo, Benedictine University, The Morton Arboretum, Fermilab, and the Du Page Forest Preserves.
Call Dr. Allison Wilson at 630-829-6520 for information or Lanis Petrik at Lanis.Petrik@czs.org .

Instructional resources
for teachers

Teacher resources including  curricula  and  “What  to  do  at  the  Zoo”  sheets  are  available  on  our  website.  

http://czs.org
Systemic school
partnerships

None at this time.

Collections and
permanent exhibitions
http://www.czs.org/CZS
/Brookfield/Exhibit-andAnimal-Guide

The Zoo is home to over 500 species of animals from aardvarks to zebras. Permanent exhibits include Polar
and Grizzly bears at Great Bear Wilderness, lions and tigers in the Fragile Kingdom, and gorillas and other
primates in Tropic World. Exhibits and activities with extra fees include the dolphin presentations at the
Seven Seas Dolphinarium, the Hamill family Play Zoo for  children  ages  birth  to  10,  and  the  world’s  largest  
hand carved, wooden exotic animal carousel. Wolf Woods, Dragonfly Marsh, Pinniped Point (home to seals
and sea lions), and Habitat Africa are some of the naturalistic exhibits at Brookfield Zoo.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework).
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The Field Museum
Address:
1400 S. Lake Shore Drive, Chicago, IL. 60605
General Email: educators@fieldmuseum.org

Phone: 312-665-7555
Website: www.fieldmuseum.org

The Field Museum explores diversity and relationships in nature and among cultures through collections-based research, dynamic
exhibitions, and public learning programs. These resources are inseparably linked to serve a diverse public of varied ages,
backgrounds and knowledge.
Category

Brief Description

School-time programs /
services for students
fieldmuseum.org/schools

Out-of-school time programs /
services for students
fieldmuseum.org/happening/
programs

Professional development
programs for teachers
fieldmuseum.org/schools/
teachers

Instructional resources for
teachers
fieldmuseum.org/schools

Systemic school partnerships
fieldmuseum.org/schools/
school-partnerships
Collections and permanent
exhibitions
fieldmuseum.org/happening/
exhibits

Student Programs Hands-on investigations for students during a field trip to the Museum or at your
school. These fee-based programs cover interdisciplinary core ideas in life and earth science.
(EE/LE/MS/HS)
Virtual Visits Through online video and chat, students visit our labs, ask scientists questions in real-time,
and witness science LIVE! (MS/HS)
Field Trips CPS school groups receive free basic admission plus one ticketed exhibition; pre-registration is
required online. (EE/LE/MS/HS)
Digital Media Learning From virtual digs to filmmaking, teens connect to real science at the Museum
while developing 21st century skills. (HS)
Teens @ The Field Teens earn community service credits and bring the Museum to life for visitors in our
exhibitions each summer. (HS)
Families and Kids From scout badges to overnights, families and young learners explore science during a
variety of public programs at the Museum. (EE/LE/MS)
Field Ambassadors Educators  explore  the  Museum’s  vast  scientific  collections,  research,  and  exhibitions  
while developing strategies for improving student learning through informal learning resources. Graduate
credit available. (EE/LE/MS/HS)
Educator In-Services Customized professional development for school faculty to examine how to bring
Museum’s  collections  to  classrooms,  connect  Common  Core  to  science  and  social  studies,  or  plan  
meaningful field trips. (EE/LE/MS/HS)
DNA Residency for Educators Paid opportunity to conduct genetic research in our DNA lab with a team
of students, educators, and accomplished Field Museum scientists. (HS)
N. W. Harris Learning Collection Over 1,200 hands-on materials for teachers to use in the classroom. Kits
contain a collection of real specimens, models or artifacts, and an educator guide. (EE/LE/MS/HS)
Educator Guides PDFs that provide content and field trip activities for educators connected to permanent
exhibitions. (EE/LE/MS/HS)
Digital Media Learning From video and podcast series to online games, educators and students can
connect with real science in the classroom. (MS/HS)
Early Elementary Science Partnership Multi-year, school-based science education reform effort with CPS,
Chicago informal science institutions, and Northwestern University serving school leaders and educators
to improve science teaching and learning.(EE/LE)
The Museum houses 24 million anthropological, botanical, geological, and zoological specimens and
objects from around the world. These collections provide the foundation for exhibitions: Crown Family
PlayLab (EE), Underground Adventure (EE/LE/MS), Evolving Planet (LE/MS/HS), Restoring Earth
(LE/MS/HS), Grainger Hall of Gems (LE/MS/HS), McDonald’s  Fossil  Prep  Lab (LE/MS/HS), and more.

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
(Curriculum/Instruction    >    Content  Area  Subpages    >    Science    >    CPS Science Content Framework)
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Forest Preserve District of Cook County
Address:
536 N. Harlem Ave., River Forest, IL 60305
General Email: wildaboutnature.award@cookcountyil.gov

Phone: 708-771-1332
Website: www.fpdcc.com

The Forest Preserve District of Cook County is the oldest and largest forest preserve system in the country. Its 68,000 acres include
woodlands, restored prairies, wetlands, and recreational areas nearly all of which can be looked upon as outdoor classrooms. The
District operates six nature centers and employs 30 full-time naturalists responsible for providing nature programs to a wide variety
of audiences.
Category

Brief Description

School-time programs /
services for students
http://fpdcc.com/education/

Out-of-school time programs /
services for students
http://fpdcc.com/events
Professional development
programs for teachers
http://fpdcc.com/education/

Instructional resources for
teachers
http://fpdcc.com/education/

On-site Programs Nature center visits can include hands-on activities as well as hikes that allow
students  to  experience  nature’s  wonders  first-hand. Students are also able to take advantage of a
center’s  complete  collection  of  artifacts,  displays  and  live,  captive  wildlife.
Off-site Programs A District Naturalist will bring a piece of local nature to the classroom. Programs can
be tailored to complement the content being currently taught. These will also include hands-on
activities as well as appropriate specimens including models and natural materials whether live or
preserved. (EE/LE/MS/HS)
Public Programs A variety of seasonal public programs are presented at nature centers that are mostly
designed for families but include some specifically for children. There are also a variety of events
scheduled at other sites throughout the county. Programs described in the previous category are also
suitable for after school groups of all kinds.
Youth Education Outreach Programs Provides both on-site and off-site  trainings  to  build  teachers’  skills
and content knowledge focusing on place-based curricula and pedagogies.
Nature Center Programs Participating in a nature center program provides the opportunity to learn new
material and new ways in which to present the information to students.
Sagawau Environmental Learning Center Provides in-depth workshops on a variety of environmental
topics such as Limnology, Earth Science, and Terrestrial Biology with an emphasis on field studies.
Field Trip Pack for Early Childhood Educators A backpack provided by IDNR that contains simple field
guides, activity suggestions, magnifying glasses, dip net, bug boxes, trowel, sieve, etc. Activities are very
hands-on. (EE)
An Educators Guide to Chicago Wilderness These kits contain three tracks, each of which explores local
biodiversity issues. (MS/HS)

Systemic school partnerships

Mighty Acorns The District partners with CPS, suburban school districts, the Field Museum and other
Chicago Wilderness member organizations for the Mighty Acorns program, a three-year program that
introduces students to ecological principles and stewardship activities associated with habitat
restoration on a particular site. (LE/MS)

Collections and permanent
exhibitions

Static and Live Displays Each center has its own unique displays, each detailing some aspect of local
nature, as well as live, captive examples of native wildlife species. Some displays include hands-on
materials and activities.

http://fpdcc.com/education/

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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Garfield Park Conservatory Alliance
Address:
300 N Central Park Ave, Chicago, IL 60624
General Email: mharding@garfieldpark.org or rcline@garfieldpark.org

Phone: 773.638.1766
Website: www.garfieldconservatory.org

Garfield Park Conservatory Alliance (GPAC) changes lives through the power of nature. GPAC inspires and educates through
innovative  programs  and  special  events  in  one  of  the  nation’s  largest  and  finest  historic  conservatories.  
Category

Brief Description

School-time programs /
services for students
www.garfieldconservatory.org
/field_trips.htm

Out-of-school time programs /
services for students
www.garfieldconservatory.org
/field_trips.htm
www.garfieldconservatory.org
/families.htm
Professional development
programs for teachers
www.garfieldconservatory.org
/teacher_gtn.htm
www.garfieldconservatory.org
/teacher.htm
Instructional resources for
teachers
www.garfieldconservatory.org
/growing_and_green_living.ht
m

Free Self-Guided Field Trips School groups may visit the Conservatory for self-guided field trips,
Wednesday through Friday. All grades and developmental levels are welcome. Pre-registration is required
for all groups of 10 or more people.
Programs & Resources for Field Trips Fee-based options include Guided Wonder Walks, scavenger hunts,
exploration kits, and discounted space rentals for school groups to enhance their visits to the
Conservatory.
Free Self-Guided Field Trips for After School & Summer Programs Groups may schedule self-guided visits
to the Conservatory. Pre-registration is required for all groups of 10 or more people.
Family Programs Every Saturday, Sunday, and Wednesday, families can join us in the Elizabeth Morse
Genius  Children’s  Garden  and  around  the  Conservatory  for  interactive  stations,  explorations,  and  plant  
projects. See website for times and activities.

Green Teacher Network Through teacher trainings and events, we foster the use of plant-based learning
in  Chicago  area  schools  and  support  teachers’  efforts  to  use  school  gardens,  urban  spaces,  and  classroom  
resources as integrated curricular tools.
Teacher Trainings GPCA offers other teacher professional development opportunities throughout the
year, especially in the areas of early childhood nature experiences, composting, beekeeping, and
greenhouse horticulture.
Adult Greening Classes Teachers are welcome and encouraged to register for any of our public greening
programs to enhance their knowledge and skills in a particular content area. Offerings include classes in
beekeeping, composting, horticulture, and a variety of other urban greening activities.

Systemic school partnerships

GROWS (Growing Resources & Opportunities for Westside Schools) A school partnership initiative to
connect west side Chicago school communities – teachers, students, AND families – with their
surrounding urban natural world and the Conservatory as a community resource.

Collections and permanent
exhibitions

Indoor Display Houses Palm  House,  Fern  Room,  Sugar  from  the  Sun,  Elizabeth  Morse  Genius  Children’s  
Garden, Desert House, Aroid House, Show House, and Horticulture Hall.
Outdoor Gardens City Garden, Monet Garden, Urban Demonstration Garden, Lily Ponds, Prairie Path, and
Play & Grow Garden.

www.garfieldconservatory.org
/display_houses.htm
www.garfieldconservatory.org
/outdoor_gardens.htm

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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Lincoln Park Zoo
Address:
2001 North Clark Street, Chicago, IL 60614
General Email: educationprograms@lpzoo.org

Phone: 312-742-2056
Website: www.lpzoo.org

Lincoln Park Zoo is dedicated to connecting people with nature by providing a free, family-oriented wildlife experience in the heart of
Chicago and by advancing the highest quality of animal care, education, science, and conservation.

Category

Brief Description

School-time programs /
services for students
lpzoo.org/education/planfield-trip

Zoo Explorers Program A fee-based, facilitated program during which students take part in inquiry-based
animal investigations aligned with the work of zoo scientists. During the program, students observe
animals, complete data sheets, and take part in hands-on exploration of specimens. (EE/LE)
Field Trips The zoo is free every day and open 365 days a year. Pre-registration is required online.
(EE/LE/MS/HS)

Out-of-school time programs
/ services for students
lpzoo.org/education/program
s

Youth and Family Programs Youth and families can sign up for enriching programs during out-of-school
time to extend their learning experience at the zoo. Offerings range from weeklong youth camps to oneday hands-on workshops to family overnight programs.(EE/LE/MS)
Malott Family Zoo Intern Program An eight-week summer internship for underserved Chicago high school
youth. Participants spend the summer at the zoo learning informal-education techniques, public-speaking
skills, and information about animal science and conservation. (HS)
Career Explorers An early-exposure youth internship focused on different career paths within the zoo in a
two-week summer internship. Students will participate in monthly follow-up opportunities and bring
classmates to the zoo for a fully funded field trip opportunity. (HS)
Research Apprenticeship Program Youth will work alongside zoo researchers, engaging in authentic fourweek research experience. Students will participate in monthly follow-up opportunities as well an
opportunity to bring classmates to the zoo for a fully funded field trip. (HS)

Professional development
programs for teachers
lpzoo.org/education/program
s/educator-programs

Annual Educator Open House Educators explore the zoo after hours to learn about program offerings, try
different field trip activities, and gather free curriculum materials. (EE/LE/MS/HS)

Instructional resources for
teachers
lpzoo.org/education/educator
s-resources

Zoo Links Curriculum Guides With detailed lesson plans and information about the zoo and its animals,
these free guides are designed to promote learning and scientific inquiry at the zoo as well as at school.
(EE/LE/MS)
Species Safaris Colorful photos and open-ended questions guide younger students through two exhibit
spaces. (EE/LE)
Zoo Tracks These free self-guided thematic tours highlight 4-5 animals at the zoo, provide background
information on the theme and animals, and suggest questions to prompt active discussion during a zoo
visit. (EE/LE/MS)
Ethosearch Using the Ethosearch website, educators learn how to conduct animal behavior studies with
their students and download data sheets for varying developmental levels. (EE/LE/MS/HS)

Systemic school partnerships
http://lpzoo.org/education/ed
ucators-resources

Young Researchers Collaborative A nine-month partnership to support educators in making inquiry-based
science a key component of classroom curriculum. It focuses on animal behavior and ecology studies, both
at schools and on zoo grounds, to teach students research skills. (MS)
Partners in Fieldwork A partnership with Chicago-area high schools and the zoo’s  Urban  Wildlife  Institute  
(UWI).  Students  will  act  as  “student  field  researcher”  collecting  data  from  field  stations  on  school  grounds
and explore the complex role of wildlife in urban areas. (HS)

Collections and permanent
exhibitions

From reclusive reptiles to massive mammals, the zoo exhibits over 200 species and 1,100 individual
animals in over 10 different exhibit areas/buildings. Visitors can explore animals from a variety of
geographic locations and taxonomic groups. (EE/LE/MS/HS)

www.lpzoo.org/animals

For active links as well as additional science resources, access this document online: CPS Knowledge Center  
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Museum of Science and Industry
Address:
5700 S. Lake Shore Drive, Chicago, IL 60637
General Email: edinfo@msichicago.org

Phone: 773. 684.1414
Website: www.mischicago.org

The Museum of Science and Industry (MSI), Chicago offers thousands of fun and interactive exhibits and one-of-a-kind, world-class
experiences  to  inspire  the  inventive  genius  in  everyone.  MSI’s  Center  for  the  Advancement  of  Science  Education  extends  the  content
of exhibits through strategies that empower teachers, engage the community, and excite students and guests.
Category

Brief Description

School-time programs / services for
students
msichicago.org/education/
field-trips

Out-of-school time programs /
services for students
msichicago.org/education/
community

Professional development programs
for teachers
msichicago.org/education/
teacher-courses

Instructional resources for teachers
msichicago.org/online-science/

Systemic school partnerships
msichicago.org/education/
teacher-courses
Collections and permanent
exhibitions
http://www.msichicago.org/whatshere/exhibits

Learning Labs Hands-on, multi-disciplinary programs for school groups visiting on field trips. These
fee-based programs are aligned with state and national science learning standards and include
pre- and post-visit activities. (LE/MS/HS)
Live Science Experiences Interactive programs, lab activities and facilitated discussions on a range
of science topics offered every day at no additional cost. (EE/LE/MS/HS)
Field Trips All Illinois school groups receive free general admission. Reserve your visit online or by
phone. (EE/LE/MS/HS)
Science Minors Clubs After-school science clubs emphasize informal, hands-on learning.
Participating sites receive training, support, materials and a museum field trip.(LE/MS)
Science Minors Teens learn about science, gain communication skills and conduct experiments
with Museum guests while earning service learning hours. (HS)
Science Achievers Teens take a deeper dive into science and technology, develop leadership and
21st century skills, and prepare for college and careers. (HS)
Teacher Education Courses Free courses provide science content and teaching strategies directly
relevant to classroom curriculum. Teachers gain a broad background in science and receive lesson
plans, resources and bins of materials for classroom activities. Courses cover life science, Earth
and space science, environmental science and physical science. (LE/MS)
Graduate Courses Teachers can take MSI courses for graduate credit from Valparaiso University
or the Illinois Institute of Technology. (LE/MS)
Digital Games & Apps Explore science with our interactive web and mobile apps. (LE/MS/HS)
Classroom Activities Hands-on science experiments for the classroom. (EE/LE/MS/HS)
Field Trip Worksheets Enhance your field trip with free student guides. (EE/LE/MS/HS)
Teacher Education Courses MSI’s  free  teacher  courses  are  targeted  to  teachers  in  high-needs
schools, particularly in the Chicago Public Schools system. Teachers gain a broad background in
science and receive lesson plans, resources and bins of materials for classroom activities. Courses
cover life science, Earth and space science, environmental science, and physical science. (LE/MS)
MSI, the largest science museum in the western hemisphere, is home to nearly 14 acres of handson exhibits and experiences including the award-winning Science Storms and permanent
exhibitions YOU! The Experience, U-505 Submarine, Coal Mine, Genetics and the Baby Chick
Hatchery, Henry Crown Space Center, Transportation Gallery and more. (LE/MS/HS)
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Appendix B
Local Informal Learning Institutions
The Peggy Notebaert Nature Museum
Address:
2430 North Cannon Drive, Chicago, IL 60614
General Email: registration@naturemuseum.org

Phone 773-755-5100
Website: naturemuseum.org

The Peggy Notebaert Nature Museum is the museum of the Chicago Academy of Sciences. Founded in 1857, the Chicago Academy of
Sciences has been a leading science and nature resource for teachers and students for over 150 years. Since opening its doors in
1999, The Peggy Notebaert Nature Museum has continued to offer a variety of free, grant-funded, and fee-based programs focused
on connecting children and adults to nature and science in Chicago.
Category

Brief Description

School-time programs / services for
students
naturemuseum.org/schools-andteachers

Field Trips Teachers can register their classes to visit the Museum for free, self-guided field trips to
explore  the  Museum’s  indoor  and  outdoor  exhibitions.    (EE/LE/MS/HS)
Field Trip Workshops Indoor and outdoor Field Trip Workshops led by Museum educators are
available to enrich field trip visits. (EE/LE/MS/HS)
Programs in Schools Museum educators bring Museum collections and materials to the classroom
to enhance science instruction in Nature on the Go, which includes a single visit from a Museum
educator, and Science on the Go!, a quarter-long program that combines multiple visits from a
Museum educator with professional development for teachers. Both programs include bus
reimbursement options for taking a field trip to the Nature Museum. (EE/LE/MS/HS)

Out-of-school time programs /
services for students

Chicago Conservation Corps (C3) Student Clubs The  Nature  Museum’s  Chicago  Conservation  Corps  
Student Clubs train and support teachers and students to improve their schools and neighborhoods
through environmental service projects. (MS/HS)
TEENS Program High  school  students  in  the  Museum’s  field-based TEENS program participate in
environmental service learning projects and outdoor recreation. (HS)
Scout Programs and Camps The Nature Museum offers Summer and Winter Camps for children
ages 3-9 and badge workshops and overnights for Girl Scouts and Boy Scouts that utilize Museum
collections and exhibitions and immerse participants in the world of nature and science.

Professional development
programs for teachers

Teacher Workshops The Nature Museum offers single day and multi day teacher workshops at the
Museum and in schools focused on science content and pedagogy topics. CPDUs and graduate
credits  are  available,  and  many  workshops  are  customizable  to  meet  a  school’s  needs.  

naturemuseum.org/schools-andteachers
Instructional resources for teachers
http://www.naturemuseum.org/sc
hools-and-teachers/teacherresources

Teacher Leadership Center (TLC) Teachers can visit  the  Museum’s  TLC  to  use  instructional  planning  
resources and to borrow free inquiry kits containing books, hands-on materials, and preserved
specimens for use in the classroom. Leveled non-fiction science and social studies books are also
available for checkout at no charge.
Field Trip Guide The Field Trip Guide highlights pre-visit, post-visit, and field trip activities and
Nature Museum exhibitions that teachers can use to address science content themes with their
students.

Systemic school partnerships

Science on the Go! The  Museum’s  quarter-long Science on the Go! Program combines professional
development for teachers with hands-on science for students. A Museum educator visits the
classroom to teach standards-based lessons. (EE/LE/MS/HS)

Collections and permanent
exhibitions

Set in a restored prairie, the Museum features indoor and outdoor exhibitions focused on local
nature and ecology topics. Visitors explore Nature Trails, Mysteries of the Marsh, The Judy Istock
Butterfly Haven, RiverWorks, Wilderness Walk, and other engaging, hands-on exhibitions. The
Museum’s  balance  of  living  and  non-living specimens (from the collections of the Chicago Academy
of Sciences) in its exhibitions sets it apart from many other museums, which typically showcase one
or the other.

http://naturemuseum.org/themuseum/exhibits
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John G. Shedd Aquarium
Address:
1200 S. Lake Shore Drive, Chicago, IL. 60605
General Email: teacherservices@sheddaquarium.org

Phone: 312-939-2438
Website: http://sheddaquarium.org

At Shedd Aquarium, animals connect you to the living world, inspiring you to make a difference. Shedd programs and resources
provide opportunities to explore, understand, and solve for conservation issues, fostering scientific and environmental literacy.
Category

Brief Description

School-time programs /
services for students

Learning Labs Create a memorable experience at Shedd and expand your curriculum with lab programs on
animal behavior, habitats, adaptations, ecosystems, anatomy and water chemistry.  Take  your  students’  
learning to the next level. Space is limited; pre-registration is required. (EE/LE/MS/HS)
Outreach Join us for an interactive behind the scenes experience through a live videoconference that
focuses  on  different  program  themes  highlighting  Shedd  Aquarium’s  collection,  animal  stories,  and  staff.  
Field Trips CPS school groups receive free basic admission. Arrive by 10am and visit additional exhibit(s)
free of charge; pre-registration is required. (EE/LE/MS/HS)

Out-of-school time
programs / services for
students

Shedd Stewards Students explore local ecosystems while earning service learning hours! Spend a day
outdoors monitoring, maintaining, and improving habitats so you, your community, and our native animals
all have green spaces to enjoy. (MS/HS)
High School Lake Ecology Teens learn to answer their own questions about Great Lakes environments
while kayaking and camping in the Apostle Islands of Lake Superior. (HS)
High School Marine Biology An immersive summer field program for teens aboard Shedd's research vessel.
Students learn about the Bahamian environment and culture and conduct their own research projects. The
program has many Shedd connections through an orientation, pre-trip, post-trip, and end-of-summer teen
event at Shedd. (HS)

Professional development
programs for teachers

Educator Open House Educators  explore  Shedd’s  vast  animal  collections  and  exhibits  while  developing
strategies for improving student learning with informal resources. CPDUs available. (EE/LE/MS/HS)
Underwater Robotics Students and teachers dive deep into underwater investigations applying STEM
principles as they create and implement their very own remotely operated vehicle (ROV). The Underwater
Robotics suite of programs includes a teacher training, after school club and club event, and annual
regional student competition. (MS/HS)
Teacher Workshops Through partnerships with NOAA and Wilderness Classroom Organization, Shedd
offers teacher workshops with interdisciplinary curriculum connections. CPDUs available. (LE/MS/HS)

Instructional resources for
teachers

Classroom Kits Hands-on materials for teachers to use in the classroom. Many kits contain a collection of
real specimens, models, and an educator guide. (EE/LE/MS/HS)
Teacher/Student Exhibit Guides PDFs that provide content and field trip activities for educators connected
to Shedd exhibits. (EE/LE/MS/HS)

Collections and permanent
exhibitions

The Aquarium is home to over 32,000 animals from the Waters of the World – rivers and reefs, Great
Lakes and small ones, and the global ocean. Explore the Caribbean Reef, Amazon  Rising’s flooded forest
and Wild  Reef’s Indo-Pacific reef. While visiting the Abbott  Oceanarium’s Pacific  Northwest  coast,  don’t  
miss the Polar Play Zone and Shedd's aquatic show.
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Appendix C
Appendix C: National and Regional Science Resources
The following compilation describes the range of resources that are available to support the learning expected by A Framework
for K-12 Science Education and NGSS.
Standards
A Framework for K-12 Science Education
A free PDF of the National Academies Press document can be downloaded here. The Framework provided the foundation for the
development of the Next Generation Science Standards by drawing from current scientific research, including the ways students
learn science effectively, and identifying the science all K-12 students should know.
Next Generation Science Standards (NGSS)
The Next Generation Science Standards (NGSS) are being developed through a collaborative state-led process managed by Achieve,
Inc. Once the final draft has been released, it will be accessible here. Additionally, information about the development of the
standards, background research, and information about the structure, and appendices are available on the website.
Illinois State Board of Education (ISBE)
The Illinois State Board of Education website contains information on NGSS webinars and training presentations as well as NGSS
Factsheets, FAQs, and additional relevant information. It also contains a link to the NGSS website.
National Science Education Standards
The NSES standards, science teaching standards, information on assessment in science education, as well as additional information
on science education are available in this online, searchable version of this National Academies Press book.
American Association for the Advancement of Science (AAAS) Benchmarks for Science Literacy
This website contains the on-line updates of Benchmarks for Science Literacy, the Project 2061 statement of what all students should
know and be able to do in science, mathematics, and technology by the end of grades 2, 5, 8, and 12.

Content Support
CPS Department of Mathematics and Science
This website contains resources for K-12 curricular support as well as information about the NGSS, professional development, and
informal learning institutions.
National Science Digital Library (NSDL) Science Literacy Maps
This website contains the NSDL Science Literacy Maps that illustrate connections between concepts as well as how concepts build
upon one another across grade levels as well as information about the typical misconceptions related to the concepts. Additionally,
the website contains tools for teachers and students to find resources that relate to specific science and math concepts.
National Science Digital Library (NSDL)
This national online portal for education and research on learning in Science, Technology, Engineering, and Mathematics houses a
library of resources that can be searched by educational level, resource type, or subject.
National Science Teacher Association (NSTA) Learning Center
The Learning Center is NSTA's e-professional development portal to help address classroom needs. You can gain access to more than
10,500 different resources that cater to your preference for learning. Over 3,600 resources, such as journal articles, science objects,
podcasts and web seminars are available for free. Additional resources are available to members.
TheNEEDProject
The mission of the NEED Project is to promote an energy conscious and educated society by creating effective networks of students,
educators, business, government and community leaders to design and deliver objective, multi-sided energy education programs.
NEED works with energy companies, agencies
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and organizations to bring balanced energy programs to the nation's schools with a focus on strong teacher professional
development, timely and balanced curriculum materials, signature program capabilities and turn-key program management.
The NEED Resource Catalog contains information about NEED products and services, order forms, and information about ordering
specific pieces of NEED's hands-on kits.
Annenberg
This website contains online resources for teacher professional development as well as classroom resources across the curriculum.
Resources include programs, courses, distance learning, lesson plans, and interactives.
Public Broadcasting Service (PBS) LearningMedia™
This website provides access to classroom-ready digital resources including lesson plans, photos, audio and video clips, and games
free for educators.
Jason Project
In addition to standards-aligned educational resources such as videos, articles with read-to-me functionality, games, and hands-on
labs, JASON also offers teacher resources including online lesson plans, assessments, classroom management and more.
Center for Science Education
This website contains information about on-line courses, as well as a variety of teacher resources to enhance science learning.
National Teachers Enhancement Network (NTEN)
NTEN offers online, graduate-level science courses as well as professional resources such as materials and activities for the
classroom.
American Institute of Physics (AIP)
This website contains information about AIP which serves a federation of physical science societies, how it provides leadership
through its own programs and includes a variety of AIP journals and publications.
American Chemical Society (ACS)
The website contains educational resources, information about student programs and courses and workshops that promote the
public’s  perception  and  understanding  of  chemistry and the chemical sciences.
Center for Educational Technologies (CET)
The website contains curriculum supplements such as Classroom of the Future and Challenger Learning Center as well as
information about professional development opportunities.
Geological Society of America
The website includes webcasts, courses, publications and lesson plans and links for teachers that support earth scientists at all levels
of expertise.
National Aeronautics and Space Administration (NASA) Spacelink
Teachers will find education programs, activities, links, apps, videos and more on this website.
US Geological Survey (USGS) Education
This website contains maps, images, videos and animations, online lectures, and other resources about earth science and energy
resources.
National Oceanic and Atmospheric Administration (NOAA) Education Resources
This website contains images, videos, lessons and activities, data and information about oceans and coasts, climate, weather and
atmosphere, marine life and freshwater.
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Appendix C
National and Regional Science Resources
Institute for Learning
This blog addresses some of the challenge presented by Common Core State Standards (CCSS) for English Language Arts & Literacy in
History/Social Studies, Science, and Technical Subjects.
American Geosciences Institute (AGI): AGI Education: Earth Science
AGI Education offers an exciting array of cutting-edge products and services for K-12 educators — including NSF-funded curricula,
high-definition videos, classroom activities, teacher professional development, and online resources.
Chicago Public Schools SSF Science Fair
This website is designed to assist the student in the development of a research project, an essay, or a symposium paper in the areas
of science, mathematics, or technology.
Ecological Society of America (ESA) Education and Diversity Programs
The Ecological Society  of  America’s  Education  and  Diversity  Programs  Office  works  to  increase  diversity  within ecology-related
professions, to engage the public in a dialogue on ecological research and issues, and to improve the quality of ecology education at
all levels. The website provides a variety of educator and student resources.
Society for the Study of Evolution
The objectives of the Society for the Study of Evolution are the promotion of the study of organic evolution and the integration of
the various fields of science concerned with evolution. There are a variety of teacher and student resources and given the
prominence of evolution in the NGSS, this is a very helpful site.
University Partners
DePaul University
The mission of the STEM Center at DePaul University includes developing and providing support for science and mathematics
programs for K-12 teachers.
Loyola University
The Center for Science and Math Education represents a cooperative effort between Loyola's School of Education and College of Arts
and Sciences. Dedicated to improving the quality of science and math education in area schools, the Center and its faculty have
developed a number of programs to achieve this goal.
Northwestern University
The Office of STEM Education Partnerships connects K-12 students & teachers with the world-class science, technology, engineering,
and mathematics resources of Northwestern University.
Assessment
Illinois State Board of Education
The site includes printable resources such as Classroom Assessments and Performance Descriptors
National Assessment of Educational Progress (NAEP) Questions Tool
The tools featured here can be used to supplement classroom instruction, provide additional insight into the content of the
assessment, and show what students nationally or in your state or district know and can do.
Performance Assessment Links in Science (PALS)
A resource bank of science performance assessment tasks indexed via the National Science Education Standards (NSES) and various
other standards frameworks.
Trends in International Mathematics and Science Study (TIMSS)
A bank of released questions from administrations of TIMSS science and math assessments for elementary and middle grades.
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Additional Supports
Council of State Science Supervisors (CSSS) Safety Brochure [PDF]
Science laboratory safety brochure produced by the Council of State Science Supervisors.
Eisenhower National Clearinghouse (ENC)
ENC's mission is to identify effective curriculum resources, create high-quality professional development materials, and disseminate
useful information and products to improve K-12 mathematics and science teaching and learning.
National Science Foundation (NSF) Classroom Resources
A diverse collection of lessons and web resources for classroom teachers, their students, and students' families.
U.S. Department of Education
Information about and from the U.S. Department of education for educators, policy makers, parents, students, researchers, and
other citizens
Science for All Americans
Science for All Americans consists of a set of recommendations on what understandings and ways of thinking are essential for all
citizens in a world shaped by science and technology.
Institute of Electrical and Electronics Engineers (IEEE) Solutionists
A video that encourages viewers to think about how the 1.6 million engineers worldwide are behind some of the greatest
innovations and inventions of modern times.
Engineering, Go For It! (eGFI)
Here  you  will  find  a  variety  of  tools  to  boost  your  students’  math  and  science  skills,  enliven  the  classroom  with  engineering projects,
expand your own professional horizons and stay informed. Engineering, Go For It, is a site developed by the American Society of
Engineering Education (ASEE), which has a partnership with NSTA.
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