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As the Diocese of Alexandria seeks to provide a comprehensive learning environment, we are charged to
“Teach More” by showing how all learning flows from and relates to our Creator. In this way, we will
give our teaching a deeper meaning and purpose than simply the content itself. With this as our goal,
the Catholic Schools Office has intertwined our selected curricular standards with the Catholic Standards
developed by the Cardinal Newman Society. Through the merging of these two curricula, English
Language Arts, Mathematics, Science, and Social Studies, teachers will be provided a roadmap to guide
student’s understanding and recognition of the relationship between learning and the connection to our
God.

Thomas E. Roque, Sr.
Superintendent of Catholic Schools



DIOCESE OF ALEXANDRIA

Through comprehensive review of curricula from high performing districts throughout the United States in
combination with parochial schools and Newman Cardinal Standards, the Curriculum Team for the Diocese of
Alexandria has generated curricula for English Language Arts, Mathematics, Science, and Social Studies. The
development of this framework is designed to guide the instructional path of teachers as they focus on the
formation of their students in the areas of faith, academic excellence, responsible citizenry, and effective

communication and collaboration. This process is a continuous improvement process with no defined
beginning or end.
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Frameworks A T oces

of ALEXANDRIA

The frameworks are guides to instruction. The frameworks assist teachers in planning and pacing instruction. Specific
dates or weeks that may be included in this document are for reference. Each school and teacher must consider the
make-up of their students, focusing on the needs and strengths of each child when pacing and planning instruction.

The cycles for the year help pace instruction and ensure students have consistent coverage of the content. The duration
(the suggested amount of time to spend on each cycle) does not accommodate for the scheduling of special events,
inclement weather or school events. Teachers, with principal guidance, should adjust pacing as needed to accommodate
for these events.

These strategies have proven effective in affecting student learning and achievement gains. As you plan daily
instruction, consider how and where to integrate these strategies into the instructional sequence. Effect size is in
parentheses. Please refer to the works of John Hattie for a complete description of instructional effect size.

Classroom Discussion/Discourse (.82)

Teacher Clarity/making the learning visible with expectations for learning (.75)
Reciprocal Teaching (.74)

Feedback (.73)

Metacognitive Strategies (.69)
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Unit 1: WEATHER Summary Instructional Days: 15 days - ongoing

Kindergarten - Science B TcDiocess

What is the weather like today and how is it different from yesterday?

In this unit of study, students develop an understanding of patterns and variations in local weather and the use of
weather forecasting to prepare for and respond to severe weather. The crosscutting concepts of patterns; cause
and effect; interdependence of science, engineering, and technology, and the influence of engineering, technology,
and science on society and the natural world are called out as organizing concepts for the disciplinary core ideas.
Students are expected to demonstrate grade-appropriate proficiency in asking questions, analyzing and
interpreting data, and obtaining, evaluating, and communicating information. Students are also expected to use
these practices to demonstrate understanding of the core ideas.

Note: Unlike other science units, the Weather unit is intended to become a part of the classroom routine
throughout the year. Some weather patterns are not obvious unless the students collect data over long periods of
time. For example, in some locations it is sunnier during some parts of a year than others. The temperature
outside will change from fall, winter, spring, to summer. Also, during some periods, the weather data should be
recorded in the morning and then again in the afternoon. Students will be able to observe patterns in temperature
through the course of the day.

This unit is based on K-ESS2-1, K-ESS3-2, and K-2-ETS1-1.

Student Learning Objectives

Use and share observations of local weather conditions to describe patterns over time. /[Clarification Statement:
Examples of qualitative observations could include descriptions of the weather (such as sunny, cloudy, rainy, and
warmy); examples of quantitative observations could include numbers of sunny, windy, and rainy days in a month.
Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of
sunny days versus cloudy days in different months.| [Assessment Boundary: Assessment of quantitative
observations limited to whole numbers and relative measures such as warmer/cooler.] (K-ESS2-1)

Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond
to, severe weather.* [Clarification Statement: Emphasis is on local forms of severe weather.| (K-ESS3-2)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2-ETS1-1)



http://www.nextgenscience.org/file/2736/download?token=ma3o1VoB
http://www.nextgenscience.org/file/2751/download?token=yEiE_1Mh
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY

Unit Sequence

Part A: How can someone predict what the weather will be tomorrow?

Concepts

Formative Assessment

o Weather is the combination of sunlight, wind, snow,
or rain and temperature in a particular region at a
particular time.

e People measure these conditions to describe and
record the weather and to notice patterns over time.

e People look for patterns in the weather data when
they organize and order when making observations
about the world.

o Patterns in the natural world can be observed, used
to describe phenomena, and used as evidence.

Students who understand the concepts are able to:

What patterns do you observe in our Weather Chart?

e Have we had more sunny days or cloudy days?
What is your evidence?

e When was it warmest this week? What is your
evidence?

e Is this week sunnier or cloudier than last week?
What is your evidence?

e Has the weather gotten warmer or cooler over the
past two weeks? What is your evidence?

(Assessment of quantitative observations limited to
whole numbers and relative measures such as
warmer/cooler.)

Unit Sequence

Part B: How does weather forecasting help us to prepare for dangerous weather?

Concepts

Formative Assessment

e Some kinds of severe weather are more likely than
others in a given region.

e Weather scientists forecast severe weather so that
communities can prepare for and respond to these
events.

e Events have causes that generate observable
patterns.

e People encounter questions about the natural world
every day.

e People depend on various technologies in their lives;
human life would be very different without
technology.

Students who understand the concepts are able to:

Observe patterns in events generated by cause-and-
effect relationships.

Read grade-appropriate texts and/or use media to
obtain scientific information to describe patterns in
the natural world.

Ask questions based on observations to find more
information about the designed world.

Ask questions to obtain information about the
purpose of weather forecasting to prepare for and
respond to severe weather. (Emphasis is on local
forms of severe weather.)




Before beginning to design a solution, it is important
to clearly understand the problem.

Asking questions, making observations, and

Define a simple problem that can be solved through
the development of a new or improved object or tool.

Ask questions, make observations, and gather

information about a situation people want to change
in order to define a simple problem that can be
solved through the development of a new or
improved object or tool.

gathering information are helpful in thinking about
problems.

e A situation that people want to change or create can
be approached as a problem to be solved through
engineering.

Sample of Open Education Resources

Watching Weather: Students will make their own weather station consisting of actual and simplified versions of
real weather equipment. The weather station will consist of a thermometer and a student-made weather vane. They
will use that equipment to make observations about the local weather.

Weather Patterns: This lesson is the first in a two-part series on the weather. The study of the weather in these
early years is important because it can help students understand that some events in nature have a repeating
pattern. It also is important for students to study the earth repeatedly because they take years to acquire the
knowledge that they need to complete the picture. The full picture requires the introduction of such concepts as
temperature, the water cycle, and other related concepts. In the second activity, What's the Season, students
identify the seasonal patterns in temperature and precipitation.

Weather Walks: Students learn about weather by taking walks during various weather conditions over the course of
time. Walks take place during sunny, rainy, windy, or snowy conditions. The lesson is divided into four sections
with activities assigned to each of the weather conditions being observed. Suggested activities include appropriate
investigations to help students observe and describe weather phenomenon through first hand experiences.

Science- Weather: This is a free interactive learning activity designed for individual students and can easily be used
as a whole class interactive whiteboard activity. This particular title explores weather in relationship to season and
temperature. Students learn to use a thermometer as a tool for recording temperature and identify the four
seasons through measurable changes in the thermometer readings.

About the Weather: This lesson is about using local weather to make observations, measure, collect, and record
data to describe patterns over time. Students will count types of outdoor clothing worn by classmates and use the
data to look for patterns in weather over months and seasons.



http://ngss.nsta.org/Resource.aspx?ResourceID=75
http://ngss.nsta.org/Resource.aspx?ResourceID=76
http://ngss.nsta.org/Resource.aspx?ResourceID=369
http://ngss.nsta.org/Resource.aspx?ResourceID=375
http://ngss.nsta.org/Resource.aspx?ResourceID=456

Teacher Professional Learning Resources

Connections Between Practices in NGSS, Common Core Math, and Common Core ELA: The presenter was Sarah
Michaels from Clark University. In this seminar Dr. Michaels talked about connecting the scientific and engineering
practices described in A Framework for K-12 Science Education with the Common Core State Standards in
Mathematics and English Language Arts.

Weather and Climate Basics: This is a resource from the National Center for Atmospheric Research and the
National Science Foundation that explains the basics of weather and climate. This article is designed as
background information for the teacher.

Earth and Sky: Grades K-4: SciGuides are a collection of thematically aligned lesson plans, simulations, and web-
based resources for teachers to use with their students centered on standards-aligned science concepts. "We all
live under the same big sky." Since the beginning of time, humans have been intrigued by the objects in our sky
and beyond. Take a voyage into space science where you will travel through the Internet to connect your classroom
with content and activities designed to teach concepts related to these objects and changes in the sky over time.

NGSS Core Ideas: Earth’s Systems: The presenter was Jill Wertheim from National Geographic Society. The
program featured strategies for teaching about Earth science concepts that answer questions such as "What
regulates weather and climate?" and "What causes earthquakes and volcanoes?"

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth
systems. She then showed learning progressions for each concept within the Earth's Systems disciplinary core idea
and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked about
changes in the way NGSS addresses these ideas compared to previous common approaches.



https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
http://ngss.nsta.org/Resource.aspx?ResourceID=180
http://learningcenter.nsta.org/resource/?id=10.2505/5/SG-04
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx

Appendix A: NGSS and Foundations for the Unit

Use and share observations of local weather conditions to describe patterns over time. [Clarification Statement:
Examples of qualitative observations could include descriptions of the weather (such as sunny, cloudy, rainy, and
warm); examples of quantitative observations could include numbers of sunny, windy, and rainy days in a month.
Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of
sunny days versus cloudy days in different months.] [Assessment Boundary: Assessment of quantitative
observations limited to whole numbers and relative measures such as warmer,/cooler.] (K-ESS2-1)

Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond
to, severe weather.* [Clarification Statement: Emphasis is on local forms of severe weather.| (K-ESS3-2)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2-ETS1-1)

The performance expectations above were developed using the following elements from the NRC document A
Framework for K-12 Science Education:

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

ESS2.D: Weather and Climate

Analyzi I ing D P
alyzing and Interpreting Data . Weather is the combination of atterns
o Use observations (firsthand or sunlight, wind, snow or rain, and |* Patterns in the natural world can
from media) to describe patterns temperature in a particular region be observed, used to describe
in the natural world in order to at a particular time. People phenomena, and used as
answer scientific questions. (K- measure these conditions to evidence. (K-ESS2-1)
ESS2-1) deilc:ibe Eiljld reCE)trd the weatt.her Cause and Effect
: : T and to notice patterns over time.
?Skﬁi‘g Questions and Defining (K-ESS2-1) P « Events have causes that generate
roblems ESS3.B: Natural Hazards observable patterns. (K-ESS3-2)

o Ask questions based on
observations to find more
information about the designed
world. (K-ESS3-2)

« Some kinds of severe weather are | Connections to Nature of Science
more likely than others in a given

region. Weather scientists
forecast severe weather so that

Science Knowledge is Based on
Empirical Evidence

« Ask questions based on the communities can prepare for |« Scientists look for patterns and
observations to find more and respond to these events. (K- order when making observations
information about the natural ESS3-2) about the world. (K-ESS2-1)
and/or designed world(s). ETS1.A: Defining and Delimiting an

Connections to Engineering,
Technology, and Applications of
Science

Engineering Problem
o A situation that people want to
change or create can be

o Define a simple problem that can
be solved through the



http://www.nextgenscience.org/file/2736/download?token=ma3o1VoB
http://www.nextgenscience.org/file/2751/download?token=yEiE_1Mh
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87

development of a new or
improved object or tool. (K-2-
ETS1-1)

Obtaining, Evaluating, and
Communicating Information

o Read grade-appropriate texts
and/or use media to obtain
scientific information to describe
patterns in the natural world. (K-
ESS3-2)

approached as a problem to be
solved through engineering. (K-2-
ETS1-1)

Asking questions, making
observations, and gathering
information are helpful in
thinking about problems. (K-2-
ETS1-1)

Before beginning to design a
solution, it is important to clearly
understand the problem. (K-2-
ETS1-1)

Interdependence of Science,
Engineering, and Technology

« People encounter questions about
the natural world every day. (K-
ESS3-2)

Influence of Engineering,
Technology, and Science on Society
and the Natural World

o People depend on various
technologies in their lives; human
life would be very different
without technology. (K-2-ETS1-1)



http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212

Kindergarten - Science

Unit 2: PUSHES AND PULLS Summary Instructional Days: 25 Days

What happens if you push or pull an object harder?

During this unit of study, students apply an understanding of the effects of different strengths or different
directions of pushes and pulls on the motion of an object to analyze a design solution. The crosscutting concept of
cause and effect is called out as the organizing concept for this disciplinary core idea. Students are expected to
demonstrate grade-appropriate proficiency in planning and carrying out investigations and analyzing and
interpreting data. Students are also expected to use these practices to demonstrate understanding of the core
ideas.

This unit is based on K-PS2-1, K-PS2-2, and K-2 ETS1-3.

Student Learning Objectives

Plan and conduct an investigation to compare the effects of different strengths or different directions of
pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls could include a
string attached to an object being pulled, a person pushing an object, a person stopping a rolling ball, and two
objects colliding and pushing on each other.] [Assessment Boundary: Assessment is limited to different relative
strengths or different directions, but not both at the same time. Assessment does not include non-contact pushes or
pulls such as those produced by magnets.| (K-PS2-1)

Analyze data to determine if a design solution works as intended to change the speed or direction of an object
with a push or a pull. [Clarification Statement: Examples of problems requiring a solution could include having a
marble or other object move a certain distance, follow a particular path, and knock down other objects. Examples of
solutions could include tools such as a ramp to increase the speed of the object and a structure that would cause an
object such as a marble or ball to turn.] [Assessment Boundary: Assessment does not include friction as a mechanism
for change in speed.| (K-PS2-2)

Analyze data from tests of two objects designed to solve the same problem to compare the strengths and
weaknesses of how each performs. (K-2-ETS1-3)



http://www.nextgenscience.org/sites/ngss/files/K-PS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-PS2-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-3%20June%202015.pdf

Unit Sequence

Part A: Why do scientists like to play soccer?

Concepts

Formative Assessment

People use different ways to study the world.

Simple tests can be designed to gather evidence to
support or refute student ideas about causes.

Pushes and pulls can have different strengths and
directions.

Pushing or pulling on an object can change the speed
or direction of its motion and can start or stop it.

When objects touch or collide, they push on one
another and can change motion.

A bigger push or pull makes things speed up or slow
down more quickly.

Students who understand the concepts are able to:

With guidance, design simple tests to gather evidence
to support or refute ideas about cause-and-effect
relationships.

With guidance, plan and conduct an investigation in
collaboration with peers.

With guidance, collaboratively plan and conduct an
investigation to compare the effects of different
strengths or different directions of pushes and pulls
on the motion of an object. (Assessment is limited to
different relative strengths or different directions, but
not both at the same time. Assessment does not
include noncontact pushes or pulls such as those
produced by magnets.) Some examples of pushes and
pulls on the motion of an object could include:

v' A string attached to an object being pulled.
v' A person pushing an object.

v' A person stopping a rolling ball.

v

Two objects colliding and pushing on each
other.




Unit Sequence

Part B: How can you design a simple way to change the speed or direction of an object using a push or pull from
another object?

Concepts Formative Assessment

o Simple tests can be designed to gather evidence to Students who understand the concepts are able to:

support or refute student ideas about causes. o With guidance, design simple tests to gather evidence

e Pushes and pulls can have different strengths and to support or refute ideas about cause-and-effect
directions. relationships.

e Pushing or pulling on an object can change the speed | ¢ Analyze data from tests of an object or tool to
or direction of its motion and can start or stop it. determine if it works as intended.

e A situation that people want to change or create can | Analyze data from tests of two objects designed to
be approached as a problem to be solved through solve the same problem to compare the strengths
engineering. Such problems may have many and weaknesses of how each performs.

acceptable solutions. ¢ Analyze data to determine whether a design solution

e Because there is always more than one possible works as intended to change the speed or direction
solution to a problem, it is useful to compare and of an object with a push or a pull.

test designs. e Examples of problems requiring a solution could

include having a marble or other object move a
certain distance, follow a particular path, and knock
down other objects.

« Examples of solutions could include tools such as a
ramp to increase the speed of the object and a
structure that would cause an object such as a
marble or ball to turn. (Assessment does not include
friction as a mechanism for change in speed.)




Sample of Open Education Resources

Push Pull-Changing Direction: Students investigate the interactions between colliding objects using pushes and
pulls. Students play a game of kickball and observe how the ball is pushed, pulled, started, stopped, or collided
with other objects and how it changed position and speed. As a group, students will then brainstorm about other
objects being pushed, pulled or colliding and then choose one of those objects to investigate.

Marble Roll: This is an assessment probe from the book Uncovering Student Ideas in Primary Science Vol. 1 that is
used to elicit children's descriptions of motion. The probe is designed to reveal how students describe the path of
a moving object as it leaves a winding track.

Roller Coaster: There are two parts to this lesson from the book More Picture Perfect Science Lessons. In the first
part learners explore ways to change the speed and direction of a rolling object by building roller coasters out of
pipe insulation after reading the book, Roller Coaster by Marla Frazee. In the second part students read I Fall Down
by Vicki Cobb and then investigate the idea that gravity affects all objects equally by conducting dropping races
with everyday items.

Ramps 2: Ramp Builder: This is a multi-day lesson plan that has students design, build, and test their own ramps.
Students are introduced to a variety of materials and explore putting them together. Students engage in an inquiry-
based learning experience to reinforce math, science, and technology. They create plans for ramps by evaluating a
variety of materials provided to them.



http://ngss.nsta.org/Resource.aspx?ResourceID=129
http://ngss.nsta.org/Resource.aspx?ResourceID=211
http://ngss.nsta.org/Resource.aspx?ResourceID=227
http://ngss.nsta.org/Resource.aspx?ResourceID=457

Teacher Professional Learning Resources

NSTA Web Seminar: Teaching NGSS in Elementary School—Kindergarten

The seminar was led by expert teachers Carla Zembal-Saul, Professor of Science Education, Penn State University;
Mary Starr, Executive Director, Michigan Mathematics and Science Centers Network; and Kathy Renfrew, K-5
Science Coordinator, VT Agency of Education. Carla, Mary and Kathy engaged with participants to gauge their
familiarity with NGSS for kindergarten, and provided a number of example activities and videos on how to
implement it, e.g., different approaches to teaching weather and climate core ideas. The web seminar was then
wrapped up by Ted Willard, who suggested a number of resources and events for participants to further develop
their understanding of NGSS for kindergarten, as well as other grade levels.

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web
seminar focused on the three dimensional learning of the NGSS, while introducing CLAIMS-EVIDENCE-REASONING
(CER) as a framework for introducing explanations from evidence. The presenters highlighted and discussed the
importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map
the development of scientific explanations of those phenomena.

NSTA Web Seminar: Motion and Stability: Forces and Interactions

The presenters were Alicia Alonzo from Michigan State University and Alex Robinson, a teacher at Thornapple
Kellogg High School in Middleville, Michigan. This was the fourth web seminar in a series focused on the
disciplinary core ideas that are part of the Next Generation Science Standards (NGSS). The program featured
strategies for teaching about physical science concepts that answer questions such as "How can one explain and
predict interactions between objects and within systems of objects?"

Dr. Alonzo began the presentation by providing an overview of how disciplinary core ideas fit into the overall
structure of NGSS. Then she and Mr. Robinson discussed common student preconceptions related to Motion and
Stability: Forces and Interactions. They also showed how this disciplinary core idea progresses across grade bands.
Participants had the opportunity to ask questions and discuss ideas for classroom application with other
participating teachers.



http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar43.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar28.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar28.aspx

Appendix A: NGSS and Foundations for the Unit

Plan and conduct an investigation to compare the effects of different strengths or different directions of
pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls could include a
string attached to an object being pulled, a person pushing an object, a person stopping a rolling ball, and two
objects colliding and pushing on each other.| [Assessment Boundary: Assessment is limited to different relative
strengths or different directions, but not both at the same time. Assessment does not include non-contact pushes
or pulls such as those produced by magnets.] (K-PS2-1)

Analyze data to determine if a design solution works as intended to change the speed or direction of an object
with a push or a pull. /Clarification Statement: Examples of problems requiring a solution could include having a
marble or other object move a certain distance, follow a particular path, and knock down other objects. Examples of
solutions could include tools such as a ramp to increase the speed of the object and a structure that would cause an
object such as a marble or ball to turn.] [Assessment Boundary: Assessment does not include friction as a
mechanism for change in speed.] (K-PS2-2)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2-ETS1-1)

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out
Investigations

e With guidance, plan and conduct
an investigation in collaboration
with peers. (K-PS2-1)

Analyzing and Interpreting Data
e Analyze data from tests of an

object or tool to determine if it
works as intended. (K-PS2-2)

Asking Questions and Defining
Problems

e Ask questions based on
observations to find more
information about the natural

PS2.A: Forces and Motion

e Pushes and pulls can have different
strengths and directions. (K-PS2-1),
(K-PS2-2)

e Pushing or pulling on an object can
change the speed or direction of its
motion and can start or stop it. (K-
PS2-1), (K-PS2-2)

PS2.B: Types of Interactions

 When objects touch or collide, they
push on one another and can change
motion. (K-PS2-1)

PS3.C: Relationship Between Energy

and Forces

e A bigger push or pull makes things
speed up or slow down more
quickly. (secondary to K-PS2-1)

ETS1.A: Defining Engineering

Cause and Effect

» Simple tests can be designed to
gather evidence to support or
refute student ideas about
causes. (K-PS2-1), (K-PS2-2)

Structure and Function

e The shape and stability of
structures of natural and
designed objects are related to
their function(s). (K-2-ETS1-1)

Connections to the Nature of

Science

Scientific Investigations Use a
Variety of Methods
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and/or designed world(s). (K-2-
ETS1-1)

Define a simple problem that can
be solved through the
development of a new or
improved object or tool. (K-2-
ETS1-1)

Developing and Using Models

Develop a simple model based on
evidence to represent a proposed
object or tool. (K-2-ETS1-2)

Problems

A situation that people want to
change or create can be approached
as a problem to be solved through
engineering. Such problems may
have many acceptable

solutions. (secondary to K-PS2-2)

ETS1.A: Defining and Delimiting
Engineering Problems

A situation that people want to
change or create can be approached
as a problem to be solved through
engineering. (K-2-ETS1-1)

Asking questions, making
observations, and gathering
information are helpful in thinking
about problems. (K-2-ETS1-1)

Before beginning to design a solution,
it is important to clearly understand
the problem. (K-2-ETS1-1)

Scientists use different ways to
study the world. (K-PS2-1)
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Unit 3: EFFECTS OF THE SUN Summary Instructional Days: 25 Days

How can we use science to keep a playground cool in the summertime?

During this unit of study, students apply an understanding of the effects of the sun on the Earth’s surface. The
crosscutting concepts of cause and effect and structure and function are called out as organizing concepts for this
disciplinary core idea. Students are expected to demonstrate grade-appropriate proficiency in developing and using
models; planning and carrying out investigations, analyzing and interpreting data, and designing solutions.
Students are also expected to use these practices to demonstrate understanding of the core ideas.

This unit is based on K-PS3-1, K-PS3-2, K-2-ETS1-1, K-2-ETS1-2, and K-2-ETS1-3.

Student Learning Objectives

Make observations to determine the effect of sunlight on Earth’s surface. [Clarification Statement: Examples of
Earth’s surface could include sand, soil, rocks, and water.] [Assessment Boundary: Assessment of temperature is
limited to relative measures such as warmer/cooler./ (K-PS3-1)

Use tools and materials provided to design and build a structure that will reduce the warming effect of
sunlight on Earth’s surface.* [Clarification Statement: Examples of structures could include umbrellas, canopies,
and tents that minimize the warming effect of the sun.] (K-PS3-2)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2-ETS1-1)

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it
function as needed to solve a given problem. (K-2-ETS1-2)



http://www.nextgenscience.org/file/2721/download?token=iV7gV2qc
http://www.nextgenscience.org/file/2726/download?token=BM_qgXiV
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
http://www.nextgenscience.org/file/3161/download?token=c6xQQ3-u

Unit Sequence

Part A: How does sunlight affect the playground?

Concepts

Formative Assessment

e Scientists use different ways to study the world.

o Events have causes that generate observable
patterns.

e Sunlight warms Earth’s surface.

Students who understand the concepts are able to:

e Observe patterns in events generated by cause-and-
effect relationships.

e Make observations (firsthand or from media) to
collect data that can be used to make comparisons.

e Make observations to determine the effect of
sunlight on Earth’s surface. (Assessment of
temperature is limited to relative measures such as
warmer/cooler.)

e Examples of Earth’s surface could include:

v Sand
v' Soil

v Rocks
v’ Water




Unit Sequence

Part B: Imagine that we have been asked to design a new playground. How would we keep the sand, soil, rocks, and
water found on the playground cool during the summer?

Concepts

Formative Assessment

Events have causes that generate observable
patterns.

The shape and stability of structures of natural and
designed objects are related to their function(s).

Designs can be conveyed through sketches, drawings,
or physical models. These representations are useful
in communicating ideas for a problem’s solutions to
other people.

Because there is always more than one possible
solution to a problem, it is useful to compare and
test designs.

Sunlight warms Earth’s surface.

Students who understand the concepts are able to:

Observe patterns in events generated by cause-and-
effect relationships.

Describe how the shape and stability of structures
are related to their function.

Use tools and materials provided to design and build
a device that solves a specific problem or a solution
to a specific problem.

Use tools and materials to design and build a
structure (e.g., umbrellas, canopies, tents) that will
reduce the warming effect of sunlight on an area.

Develop a simple model based on evidence to
represent a proposed object or tool.

Develop a simple sketch, drawing, or physical model
to illustrate how the shape of an object helps it
function as needed to solve a given problem.

Analyze data from tests of an object or tool to
determine if it works as intended.

Analyze data from tests of two objects designed to
solve the same problem to compare the strengths




Sample of Open Education Resources

Casting Shadows Across Literacy and Science: This lesson introduces shadows by taking students on a shadow
walk. Ideally this should be done on a sunny day in the schoolyard or neighborhood, but it can be a simple walk
around the classroom.

A Big Star: This reading passage that explains what the sun is and that it provides heat to the Earth. This activity
comes with comprehension and critical thinking questions.

The Warmth of the Sun: This lesson_helps students broaden their understanding of the sun, particularly its critical
role in warming the land, air, and water around us.

The Sun Lesson Plan: This lesson plan is adaptable to several grade band levels. The adjustments are included in
the lesson plan along with suggestions for extension activities.

Cooler in the Shadows: This lesson includes several activities where students observe, explore, and analyze
shadows. Students will make inferences about the cause of shadows, The lesson is linked to NASA's MESSENGER
spacecraft in its voyage to and around Mercury. This lesson is designed to last 4 or more days. There are four
different activities within the lesson. The teacher will need to gather some materials prior to beginning the lesson.

Shadow Smile! - Part 6 | Sid the Science Kid: In this song, Miss Susie teaches the class about shadows and the
necessary shade they provide for people and animals in the heat! Learn how shadows are a result of an object
getting in the way of the path of the sun and that the shadow it casts over the ground provides shade.



http://www.readwritethink.org/classroom-resources/lesson-plans/casting-shadows-across-literacy-1016.html?tab=4
http://www.readworks.org/passages/big-star
http://sciencenetlinks.com/lessons/the-warmth-of-the-sun/
http://education.gsfc.nasa.gov/eclipse/pages/SunActiv.html
http://ngss.nsta.org/Resource.aspx?ResourceID=124
http://www.pbslearningmedia.org/resource/ab608973-106b-40d7-922f-db1e9ccdefc9/shadow-smile-part-6-sid-the-science-kid/

Teacher Professional Learning Resources

Using the NGSS Practices in the Elementary Grades

The presenters were Heidi Schweingruber from the National Research Council, Deborah Smith from Penn State
University, and Jessica Jeffries from State College Area School District. In this seminar the presenters talked about
applying the scientific and engineering practices described in A Framework for K-12 Science Education in
elementary-level classrooms.

Teaching NGSS in K-5: Constructing Explanations from Evidence

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web
seminar focused on the three dimensional learning of the NGSS, while introducing CLAIMS-EVIDENCE-REASONING
(CER) as a framework for introducing explanations from evidence. The presenters highlighted and discussed the
importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map
the development of scientific explanations of those phenomena.

Appendix I - Engineering Design in the NGSS

Appendix I provides important information about how engineering design plays a key role in science education.
Providing students a foundation in engineering design allows them to better engage in and aspire to solve the
major societal and environmental challenges they will face in the decades ahead. We anticipate that the insights
gained and interests provoked from studying and engaging in the practices of science and engineering during their
K-12 schooling should help students see how science and engineering are instrumental in addressing major
challenges that confront society today, such as generating sufficient energy, preventing and treating diseases,
maintaining supplies of clean water and food, and solving the problems of global environmental change (NRC
2012, p. 9).

NGSS Core Ideas: Energy

The presenter was Jeff Nordine of the San Antonio Children's Museum. Ramon Lopez from the University of Texas
at Arlington provided supporting remarks. The program featured strategies for teaching about physical science
concepts that answer questions such as "How is energy transferred between objects or systems?" and "What is
meant by conservation of energy?"

Dr. Nordine began the presentation by talking about the role of disciplinary core ideas within NGSS and the
importance of energy as a core idea as well as a crosscutting concept. He then shared physicist Richard Feynman's
definition of energy and related it to strategies for teaching about energy. Dr. Nordine talked about the elements of
the energy core idea and discussed common student preconceptions.



https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Schweingruber
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Smith
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Jeffries
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://www.nextgenscience.org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx

Appendix A: NGSS and Foundations for the Unit

Make observations to determine the effect of sunlight on Earth’s surface. [Clarification Statement: Examples of
Earth’s surface could include sand, soil, rocks, and water.] [Assessment Boundary: Assessment of temperature is
limited to relative measures such as warmer,/cooler./ (K-PS3-1)

Use tools and materials provided to design and build a structure that will reduce the warming effect of
sunlight on Earth’s surface.* [Clarification Statement: Examples of structures could include umbrellas, canopies,

and tents that minimize the warming e

ffect of the sun.| (K-PS3-2)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2-ETS1-1)

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it
function as needed to solve a given problem. (K-2-ETS1-2)

Analyze data from tests of two objects designed to solve the same problem to compare the strengths and
weaknesses of how each performs. (K-2-ETS1-3)

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out

Investigations

« Make observations (firsthand or
from media) to collect data that
can be used to make comparisons.
(K-PS3-1)

Constructing Explanations and

Designing Solutions

o Use tools and materials provided
to design and build a device that
solves a specific problem or a
solution to a specific problem. (K-
PS3-2)

Asking Questions and Defining

Problems

o Ask questions based on

PS3.B: Conservation of Energy and

Energy Transfer

o Sunlight warms Earth’s surface.
(K-PS3-1),(K-PS3-2)

ETS1.A: Defining and Delimiting

Engineering Problems

o A situation that people want to
change or create can be
approached as a problem to be
solved through engineering. (K-2-
ETS1-1)

« Asking questions, making
observations, and gathering
information are helpful in
thinking about problems. (K-2-
ETS1-1)

Cause and Effect

« Events have causes that generate
observable patterns. (K-PS3-1),(K-
PS3-2)

Structure and Function

« The shape and stability of
structures of natural and
designed objects are related to
their function(s). (K-2-ETS1-2)

Connections to Nature of Science

Scientific Investigations

Use a Variety of Methods
« Scientists use different ways to
study the world. (K-PS3-1)



http://www.nextgenscience.org/file/2721/download?token=iV7gV2qc
http://www.nextgenscience.org/file/2726/download?token=BM_qgXiV
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
http://www.nextgenscience.org/file/3161/download?token=c6xQQ3-u
http://www.nextgenscience.org/file/3166/download?token=bRcXyos3
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96

observations to find more
information about the natural
and/or designed world(s). (K-2-
ETS1-1)

o Define a simple problem that can
be solved through the
development of a new or
improved object or tool. (K-2-
ETS1-1)

Developing and Using Models

o Develop a simple model based on
evidence to represent a proposed
object or tool. (K-2-ETS1-2)

Analyzing and Interpreting Data

» Analyze data from tests of an
object or tool to determine if it
works as intended. (K-2-ETS1-3)

o Before beginning to design a

solution, it is important to clearly
understand the problem. (K-2-
ETS1-1)

ETS1.B: Developing Possible

Solutions

o Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for
a problem’s solutions to other
people. (K-2-ETS1-2)

ETS1.C: Optimizing the Design

Solution

o Because there is always more than
one possible solution to a
problem, it is useful to compare
and test designs. (K-2-ETS1-3)
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http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
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Unit 4: BASIC NEEDS OF LIVING THINGS Summary Instructional Days: 40 Days

Where do plants and animals live and why do they live there?

In this unit of study, students develop an understanding of what plants and animals need to survive and the
relationship between their needs and where they live. Students compare and contrast what plants and animals
need to survive and the relationship between the needs of living things and where they live. The crosscutting
concepts of patterns and systems and system models are called out as organizing concepts for these disciplinary
core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and using models,
analyzing and interpreting data, and engaging in argument from evidence. Students are also expected to use these
practices to demonstrate understanding of the core ideas.

This unit is based on K-LS1-1, K-ESS3-1, and K-ESS2-2.

Student Learning Objectives

Use observations to describe patterns of what plants and animals (including—humans) need to
survive. [Clarification Statement: Examples of patterns could include that animals need to take in food but plants do
not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and,
that all living things need water.] (K-LS1-1)

Use a model to represent the relationship between the needs of different plants and animals (including
humans) and the places they live. [Clarification Statement: Examples of relationships could include that deer eat
buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so they often grow in
meadows. Plants, animals, and their surroundings make up a system.| (K-ESS3-1)

Construct an argument supported by evidence for how plants and animals (including humans) can change the
environment to meet their needs. [Clarification Statement: Examples of plants and animals changing their
environment could include a squirrel digs in the ground to hide its food and tree roots can break concrete.] (K-ESS2-
2)



http://www.nextgenscience.org/file/2731/download?token=vTAJiMx6
http://www.nextgenscience.org/file/2746/download?token=cq7yOc2L
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ

Sample of Open Education Resources

Read-Aloud Lesson: Where Do Polar Bears Live? Students identify and recall characteristics that allow polar bears
to survive in the extremely cold Arctic environment.

"Good Night" & Where Do Polar Bears Live? This is a Paired Text activity that uses the “Where Do Polar Bears Live”
read aloud and the non-fiction text “Good Night” which addresses hibernation.

The Needs of Living Things This lesson plan has one level for Grades K-2 and another level for Grades 3-5.
Students will learn about what plants and animals need to survive and how habitats support those needs. They will
also learn about how organisms can change their environment.

Living Things and Their Needs: This is an excellent resource that provides a Teacher Guide, videos, reading
resources, and student activity sheets. The objective of the lessons is for students to learn about living organisms
and what they need to survive. These lessons can easily be taught as an interdisciplinary set of learning
experiences.

How do living things Interact: This unit plan is_about unit plan about living things and environmental interactions

5E Science Lesson Plan: This Prezi presentation describes lesson ideas that support students’ understanding of
living organisms. Lessons also provide an opportunity for students to identify patterns that help them determine
similarities and differences between plants and animals.

Curious George: Paper Towel Plans: This video from Curious George shows students helping bean seeds sprout
outside of soil by meeting their essential needs for moisture, temperature, air, and light. The children place the
beans and a wet paper towel inside a zippered plastic bag and leave them undisturbed in a warm, well-lighted
place. After two weeks, the students return and observe that the beans have sprouted and, like apple seeds, will
one day grow to be fully developed plants.

From Seed to Fruit | Everyday Learning: Seed to Fruit takes children through the different stages of growth in the
life of a cherry tomato plant. Planting a seed in a cup and watching it grow over time is a wonderful way to
introduce the life cycle to young children. This resource is part of the KET Everyday Science for Preschoolers
collection. This video is available in both English and Spanish audio, along with corresponding closed captions.

Think Garden: The Importance of Water: This video from KET's Think Garden collection explores why plants need
water to survive, and how they tell us they're thirsty. Learn about the signs plants give when they've had too much
or too little water and the part water plays in the process of photosynthesis. See a quick, easy-to-understand
animation explaining the water cycle and transpiration process. Also find out how to improve water quality with
rain gardens and how to conserve water with rain barrels. This video is available in both English and Spanish
audio, along with corresponding closed captions.

Think Garden: Plant Structure: This video from KET’s Think Garden collection examines plant structure by taking a
closer look at the root and shoots systems. Learn about roots, stems, leaves, flowers, seeds, and fruit through
engaging illustrations and animations.



http://www.readworks.org/lessons/gradek/where-do-polar-bears-live/read-aloud-lesson
http://www.readworks.org/lessons/gradek/where-do-polar-bears-live/paired-text-questions
http://www.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_stayalive/the-needs-of-living-things/
http://www.bioedonline.org/lessons-and-more/teacher-guides/living-things-and-their-needs/
http://www.georgetowncollege.edu/ccrp/files/2014/04/How-do-interactions-happen-with-livin
https://prezi.com/k81tc04fnxxy/5e-science-lesson-plan/
http://www.pbslearningmedia.org/resource/lsps07.sci.life.gen.cgtowelplant/paper-towel-plants/
http://www.pbslearningmedia.org/resource/evscps.sci.life.seed/from-seed-to-fruit/
http://www.pbslearningmedia.org/resource/thnkgard.sci.ess.water/think-garden-the-importance-of-water/
http://www.pbslearningmedia.org/resource/5dea21b4-6c92-46ff-982c-8650f9429c01/think-garden-plant-structure/

Teacher Professional Learning Resources

Webinar: Teaching NGSS in K-5: Making Meaning through Discourse

The presenters were Carla Zembal-Saul, (Penn State University), Mary Starr, (Michigan Mathematics and Science
Centers Network), and Kathy Renfrew (Vermont Agency of Education). After a brief introduction about the Next
Generation Science Standards (NGSS), Zembal-Saul, Starr, and Renfrew gave context to the NGSS specifically for K-5
teachers, discussing three-dimensional learning, performance expectations, and background information on

the NGSS framework for K-5. The presenters also gave a number of examples and tips on how to

approach NGSS with students, and took participants' questions. The web seminar ended with the presentation of a
number of recommended NSTA resources for participants to explore.

Webinar: Evaluating Resources for NGSS: The EQuIP Rubric

The presenters were Brian J. Reiser, Professor of Learning Sciences in the School of Education and Social Policy at
Northwestern University, and Joe Krajcik, Director of the CREATE for STEM Institute.

After a brief overview of the NGSS, Brian Reiser, Professor of Learning Sciences, School of Education at
Northwestern University and Joe Krajcik, Director of CREATE for STEM Institute of Michigan State University
introduced the Educators Evaluating Quality Instructional Products (EQuIP) Rubric. The web seminar focused on
how explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to
determine alignment of the lesson and/or materials with the NGSS. Three-dimensional learning was defined,
highlighted and discussed in relation to the rubric and the NGSS. An emphasis was placed on how to achieve the
conceptual shifts expectations of NGSS and three-dimensional learning using the rubric as a guide. Links to the
lesson plans presented and hard copies of materials discussed, including the EQuIP rubric, were provided to
participants. The web seminar concluded with an overview of NSTA resources on the NGSS available to teachers by
Ted, and a Q & A with Brian Reiser and Joe Krajcik.

Webinar: NGSS Crosscutting Concepts: Systems and System Models

The presenter was Ramon Lopez from the University of Texas at Arlington. Dr. Lopez began the presentation by
discussing the importance of systems and system models as a crosscutting concept. He talked about the key
features of a system: boundaries, components, and flows and interactions. Dr. Lopez also described different types
of system models, including conceptual, mathematical, physical, and computational models. Participants discussed
their current classroom applications of systems and system models and brainstormed ways to address challenges
associated with teaching this crosscutting concept.

Journal Article: Assessing Students’ Ideas About Plants: This article contains an interview protocol that will help
you gather information about your elementary students’ ideas related to plants. By implementing the protocol, you
will be able to discover what kinds of organisms your students think are plants and identify what students
consider important for plant growth. Reproducible pictures of organisms and items that plants need for growth
are included.



https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Reiser
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Krajcik
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/resource/?id=10.2505/4/sc02_040_01_25

Journal Article: The Early Years: The Sun's Energy: Understanding the connection between the Sun’s energy and
sustaining life is difficult for preschoolers, but learning about these concepts through both long and short-term
activities captures children’s short attention spans. Activities such as growing plants in sunlight and without light,
playing with light and shadow, and making “sun prints” explore light—in this case how the Sun’s light is different
from lamplight.



https://learningcenter.nsta.org/resource/?id=10.2505/4/sc07_044_07_18

Appendix A: NJSLS-S and Foundations for the Unit

Use observations to describe patterns of what plants and animals (including humans) need to
survive. [Clarification Statement: Examples of patterns could include that animals need to take in food but plants do
not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and,

that all living things need water.| (K-LS

1-1)

Use a model to represent the relationship between the needs of different plants and animals (including
humans) and the places they live. [Clarification Statement: Examples of relationships could include that deer eat
buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so they often grow in
meadows. Plants, animals, and their surroundings make up a system.| (K-ESS3-1)

Construct an argument supported by evidence for how plants and animals (including humans) can change the
environment to meet their needs. [Clarification Statement: Examples of plants and animals changing their
environment could include a squirrel digs in the ground to hide its food and tree roots can break concrete.| (K-ESS2-

2)

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out
Investigations

o Make observations (firsthand or
from media) to collect data that
can be used to make comparisons.
(K-PS3-1)

Analyzing and Interpreting Data
« Use observations (firsthand or

from media) to describe patterns |e

in the natural world in order to
answer scientific questions. (K-
LS1-1)

Developing and Using Models

« Use a model to represent
relationships in the natural world.

LS1.C: Organization for Matter and
Energy Flow in Organisms

o All animals need food in order to
live and grow. They obtain their
food from plants or from other
animals. Plants need water and
light to live and grow. (K-LS1-1)

ESS3.A: Natural Resources

Living things need water, air, and
resources from the land, and they
live in places that have the things
they need. Humans use natural
resources for everything they do.
(K-ESS3-1)

Patterns

« Patterns in the natural and human
designed world can be observed
and used as evidence. (K-LS1-1)

Systems and System Models

o Systems in the natural and
designed world have parts that
work together. (K-ESS3-1), (K-ESS2-
2)

Connections to Nature of Science

Scientific Knowledge is Based on
Empirical Evidence

» Scientists look for patterns and
order when making observations
about the world. (K-LS1-1)



http://www.nextgenscience.org/file/2731/download?token=vTAJiMx6
http://www.nextgenscience.org/file/2746/download?token=cq7yOc2L
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91

(K-ESS3-1)

Engaging in Argument from
Evidence

Construct an argument with

evidence to support a claim. (K-

ESS2-2)

ESS2.E: Biogeology

» Plants and animals can change
their environment. (K-ESS2-2)



http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
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Unit 5: BASIC NEEDS OF HUMANS Summary Instructional Days: 25 Days

How do people impact the environment as they gather and use what they need to live and grow?

In this unit of study, students develop an understanding of what humans need to survive and the relationship
between their needs and where they live. The crosscutting concept of cause and effect is called out as the
organizing concept for the disciplinary core ideas. Students demonstrate grade-appropriate proficiency in asking
questions and defining problems, and in obtaining, evaluating, and communicating information. Students are also
expected to use these practices to demonstrate understanding of the core ideas.

This unit is based on K-ESS3-3 and K-2 ETS1-1.

Student Learning Objectives

Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living
things in the local environment.* [Clarification Statement: Examples of human impact on the land could include
cutting trees to produce paper and using resources to produce bottles. Examples of solutions could include reusing
paper and recycling cans and bottles.| (K-ESS3-3)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2 ETS1-1)



http://www.nextgenscience.org/file/2756/download?token=_eUMy7gQ
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY

Unit Sequence

Part A: How can humans reduce their impact on the land, water, air, and other living things in the local environment?

Concepts

Formative Assessment

Events have causes that generate observable
patterns.

Things that people do to live comfortably can affect
the world around them.

People can make choices that reduce their impacts
on the land, water, air, and other living things.

Designs can be conveyed through sketches, drawings,
or physical models. These representations are useful
in communicating ideas for a problem’s solutions to
other people.

A situation that people want to change or create can
be approached as a problem to be solved through
engineering.

Asking questions, making observations, and
gathering information are helpful in thinking about
problems.

Before beginning to design a solution, it is important
to clearly understand the problem.

Students who understand the concepts are able to:

Observe patterns in events generated due to cause-
and-effect relationships.

Communicate solutions with others in oral and/or
written forms using models and/or drawings that
provide detail about scientific ideas.

Communicate solutions that will reduce the impact of
humans on the land, water, air, and/or other living
things in the local environment.

Ask questions based on observations to find more
information about the natural and/or designed world.

Define a simple problem that can be solved through
the development of a new or improved object or tool.

Ask questions, make observations, and gather
information about a situation that people want to
change in order to define a simple problem that can be
solved through the development of a new or improved
object or tool.




Sample of Open Education Resources

Humans on Earth: This is a 3.5 minute narrated video explaining the use of natural resources to supply the needs
of humans, and solutions for preserving them.

The Clean Water Book: Choices for Resource Water Protection: This book is available from the New Jersey
Department of Environmental Protection

Recycling Manual for New Jersey Schools: This manual will guide school personnel through a step-by-step process
of setting up a recycling program in the school. It provides all the necessary tools for designing and implementing
a viable and comprehensive program in private, public and parochial institutions.

Speakers Program: The New Jersey Department of Environmental Protection (DEP) fields requests for public
speakers, classroom presentations and exhibitors regarding the various environmental topics, programs and
services that are administered by the agency.

Practice the 5 R’s - Poster

The USGS Water Science School: Welcome to the U.S. Geological Survey's (USGS) Water Science School. We offer
information on many aspects of water, along with pictures, data, maps, and an interactive center where you can
give opinions and test your water knowledge.

Teacher Professional Learning Resources

Framework for K-12 Science Education, Developing and Using Models: This section of the Framework provides a
deeper explanation of what it means for students to develop and use models. Modeling is especially important
when concepts are too large or too small for students to have direct experience.

APPENDIX F: Science and Engineering Practices in the NGSS: The Framework uses the term “practices,” rather
than “science processes” or “inquiry” skills for a specific reason: 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 Framework, 2012, p. 30). Appendix F provides further clarification of each
science and engineering practice as well as specific details about what each looks like in each grade band.

NGSS Crosscutting Concepts: Stability and Change: The presenter was Brett Moulding, director of the Partnership
for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by defining stability and change
and discussing the inclusion of this concept in previous standards documents such as the National Science
Education Standards (NSES). Participants brainstormed examples of science phenomena that can be explained by
using the concept of stability and change. Some of their ideas included Earth’s orbit around the Sun, carrying
capacity of ecosystems, and replication of DNA. Mr. Moulding then discussed the role of stability and change
within NGSS. Participants again shared their ideas in the chat, providing their thoughts about classroom
implementation of this crosscutting concept.



http://www.nap.edu/read/13165/chapter/7#56
file:///C:/Users/mheinz/Downloads/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
file:///C:/Users/mheinz/Downloads/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio25.aspx
http://ngss.nsta.org/Resource.aspx?ResourceID=237
http://www.nj.gov/dep/seeds/clnwatbk.htm
http://www.nj.gov/dep/seeds/recycle.htm
http://anjr.com/school/
http://www.nj.gov/dep/seeds/speak.htm
http://www.nj.gov/dep/seeds/5rs.htm
http://water.usgs.gov/edu/
http://www.usgs.gov/

Appendix A: NGSS and Foundations for the Unit

Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living

things in the local environment.* [Clarification Statement: Examples of human impact on the land could include
cutting trees to produce paper and using resources to produce bottles. Examples of solutions could include reusing
paper and recycling cans and bottles.| (K-ESS3-3)

Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or improved object or tool. (K-2 ETS1-1)

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Planning and Carrying Out
Investigations

o Make observations (firsthand or .

from media) to collect data that
can be used to make comparisons.
(K-PS3-1)
Obtaining, Evaluating, and
Communicating Information

o« Communicate solutions with
others in oral and/or written

forms using models and/or .

drawings that provide detail

about scientific ideas. (K-ESS3-3)

Asking Questions and Defining
Problems

o Ask questions based on
observations to find more
information about the natural

and/or designed world(s). (K-2- .

ETS1-1)

o Define a simple problem that can
be solved through the
development of a new or

improved object or tool. (K-2- .

ETS1-1)

ESS3.C: Human Impacts on Earth
Systems

Things that people do to live
comfortably can affect the world
around them. But they can make
choices that reduce their impacts
on the land, water, air, and other
living things. (K-ESS3-3)

ETS1.B: Developing Possible
Solutions

Designs can be conveyed through
sketches, drawings, or physical
models. These representations are
useful in communicating ideas for
a problem’s solutions to other
people.(secondary) (K-ESS3-3)
ETS1.A: Defining and Delimiting
Engineering Problems

A situation that people want to
change or create can be
approached as a problem to be
solved through engineering. (K-2-
ETS1-1)

Asking questions, making
observations, and gathering

Cause and Effect

Events have causes that generate
observable patterns. (K-ESS3-3)
Structure and Function

The shape and stability of
structures of natural and
designed objects are related to
their function(s). (K-2-ETS1-2)



http://www.nextgenscience.org/file/2756/download?token=_eUMy7gQ
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
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information are helpful in
thinking about problems. (K-2-
ETS1-1)

Before beginning to design a
solution, it is important to clearly
understand the problem. (K-2-ETS1-
1)
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