Grade 1 Science, Unit 1

Patterns of Change in the Sky

Overview

Unit abstract

In this unit of study, students are able to observe, describe, and predict some patterns in the movement of
objects in the sky. The crosscutting concept of patterns is called out as an organizing concept for the
disciplinary core ideas. In the first grade performance expectations, students are expected to demonstrate
grade-appropriate proficiency in planning and carrying out investigations and analyzing and interpreting data.
Students are expected to use these practices to demonstrate understanding of the core ideas.

Essential question

e What objects are in the sky and how do they seem to move?
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Written Curriculum

Next Generation Science Standards’

1.Space Systems: Patterns and Cycles

Students who demonstrate understanding can:
1-ESS1-1. Use observations of the sun, moon, and stars to describe patterns that can be predicted.
[Clarification Statement: Examples of patterns could include that the sun and moon appear to rise in
one part of the sky, move across the sky, and set; and stars other than our sun are visible at night but
not during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen
at night and not during the day.]

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

Science and Engineering Crosscutting Concepts
- Practices ESS1.A: The Universe and its Patterns
Analyzing and Interpreting Data | gy = Patterns in the natural world can
Analyzing data in K=2 builds on prior | " patterns of the motion of the sun, be observed, used to describe
experiences and progresses to moon, and stars in the sky can be phenomena, and used as
collecting, recording, and sharing observed, described, and evidence. (1-ESS1-1)

observations.
= Use observations (firsthand or
from media) to describe patterns
in the natural world in order to
answer scientific questions. (1-
ESS1-1)

predicted. (1-ESS1-1)

Connections to Nature of
Science

Scientific Knowledge Assumes
an Order and Consistency in
Natural Systems
= Science assumes natural events
happen today as they happened
in the past. (1-ESS1-1)
= Many events are repeated. (1-
ESS1-1)

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels: 3.PS2.A (1-ESS1-1); 5.PS2.B (1-ESS1-1) 5-ESS1.B (1-ESS1-1)

Common Core State Standards Connections:

ELA/Literacy -

W.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given
topic and use them to write a sequence of instructions). (1-ESS1-1)

W.1.8 With guidance and support from adults, recall information from experiences or gather information from
provided sources to answer a question. (1-ESS1-1)

' Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards was involved in the production of, and does not endorse,
this product.
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1.Space Systems: Patterns and Cycles

Students who demonstrate understanding can:
1-ESS1-2: Make observations at different times of year to relate the amount of daylight to the time of
year. [Clarification Statement: Emphasis is on relative comparisons of the amount of daylight in the winter
to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative amounts of
daylight, not quantifying the hours or time of daylight.]

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 Crosscutting Concepts
Planning and Carrying Out ESS1.B: Earth and the Solar Patterns
System

. = Patterns in the natural world can
= Seasonal patterns of sunrise and be observed. used to describe
I

sunset can be observed ;
’ henomena, and used as evidence.
described, and predicted. (1-ESS1- F()l-ESSLZ) N Vi

2)

Investigations

Planning and carrying out investigations

to answer questions or test solutions to

problems in K=2 builds on prior

experiences and progresses to simple

investigations, based on fair tests,

which provide data to support

explanations or design solutions.

= Make observations (firsthand or from

media) to collect data that can be
used to make comparisons. (1-ESS1-
2)

Connections to other DCIs in first grade: N/A

Articulation of DCIs across grade-levels: 5.PS2.B (1-ESS1-2) 5-ESS1.B (1-ESS1-2)

Common Core State Standards Connections:

ELA/Literacy -

W.1.7 Participate in shared research and writing projects (e.g., explore a number of “how-to” books on a given topic
and use them to write a sequence of instructions). (1-ESS1-2)

W.1.8 With guidance and support from adults, recall information from experiences or gather information from
provided sources to answer a question. (1-ESS1-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (1-ES51-2)

MP.4 Model with mathematics. (1-ESS1-2)

MP.5 Use appropriate tools strategically. (1-ES51-2)

1.0A.A.1 Use addition and subtraction within 20 to solve word problems involving situations of adding to, taking from,
putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using objects, drawings,
and equations to represent the problem. (1-£551-2)

1.MD.C.4 Organize, represent, and interpret data with up to three categories; ask and answer questions about the total
number of data points, how many in each category, and how many more or less are in one category than in
another. (1-ESS1-2)
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Clarifying the standards

Prior learning

There are no disciplinary core ideas that are considered prior learning for the concepts in this unit of

study.

Progression of current learning

Patterns of Change in the Sky

Driving question 1
What patterns of change can be predicted when observing the sun, moon, and stars?

Concepts

Science assumes that natural events happen
today as they happened in the past.

Many events are repeated.

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

Patterns in the motion of the sun, moon,
and stars in the sky can be observed,
described, and predicted.

Practices

Observe and use patterns in the natural
world as evidence and to describe
phenomena.

Use observations (firsthand or from media)
to describe patterns in the natural world in
order to answer scientific questions.

Use observations of the sun, moon, and
stars to describe patterns that can be
predicted. Examples of patterns could
include:

— The sun and moon appear to rise in one
part of the sky, move across the sky, and
set.

— Stars other than our sun are visible at night
but not during the day. (Assessment of star
patterns is limited to stars being seen at
night and not during the day.)
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Driving question 2
What is the relationship between the amount of daylight and the time of year?

Concepts Practices
e Patterns in the natural world can be e Observe and use patterns in the natural
observed, used to describe phenomena, and world as evidence and to describe
used as evidence. phenomena.
e Seasonal patterns of sunrise and sunset can e Make observations (firsthand or from
be observed, described, and predicted. media) to collect data that can be used to

make comparisons.

e Make observations at different times of the
year to relate the amount of daylight to the
time of year. (Emphasis is on relative
comparisons of the amount of daylight in
the winter to the amount in the spring or
fall; assessment is limited to relative
amounts of daylight, not to quantifying the
hours or time of daylight.)

Integration of content, practices, and crosscutting concepts

In this unit of study, students observe, describe, and predict some patterns of the movement of objects in the
sky. Throughout the unit students look for patterns as they plan and carry out investigations and analyze and
interpret data.

In this unit’s progression of learning, students develop the understanding that natural events happen today as
they happened in the past, and that many events are repeated. In addition, they observe and use patterns in the
natural world as evidence and to describe phenomena. First graders ask questions and use observations of the
sun, moon, and stars to describe apparent patterns of change in each. These patterns are then used to answer
questions and make predictions. Some examples of patterns include:

e The sun and moon appear to rise in one part of the sky, move across the sky, and set.
e The shape of the moon appears to change over a period of time in a predictable pattern.
e Stars, other than our sun, are visible at night but not during the day.

After students observe and document these types of patterns over a period of time, they need opportunities to
describe the patterns and to make predictions about the changes that occur in the objects in the sky. It is
important that they use observed patterns as evidence to support predictions they might make about the sun,
moon, and stars.

In this unit, students also learn that seasonal patterns of sunrise and sunset can be observed, described, and
predicted. They relate the amount of daylight to the time of year by making observations at different times of
the year. Over time, they collect and use data in order to identify the relationship between the amount of
sunlight and the season. Grade 1 students are expected to make relative comparisons of the amount of daylight
from one season to the next, and assessment should be limited to relative amounts of daylight, not quantifying
the hours or time of daylight.
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Integration of English language arts and mathematics

English language arts

In this unit of study, students need opportunities to participate in shared research and writing projects about
patterns of change in the sky. For example, students can use online resources or books to research the patterns
of change that are visible over time when we observe the objects in the sky. With guidance from adults,
students could create books that describe and illustrate the different patterns of change observed in objects in
the sky. They could also describe and illustrate the relative amount of daylight in relation to the season using a
sequenced set of journal entries or in a sequence-of-events foldable.

Mathematics

Students need opportunities to represent and interpret data and to use addition and subtraction. The following
examples from Appendix L could provide guidance for instruction and should be done with teacher support:

e Science example 1: There were 16 hours of daylight yesterday. On December 21, there were 8 hours
of daylight. How many more hours of daylight were there yesterday than on December 217

e Science example 2: Based on the data collected and posted on the bulletin board so far, which day has
been the longest of the year so far? Which day has been the shortest?

Future learning
The following disciplinary core ideas are future learning related to concepts in this unit of study.
By the end of Grade 3, students know that:

e FEach force acts on one particular object and has both strength and a direction. An object at rest
typically has multiple forces acting on it, but these forces add up to give zero net force on the object.
Forces that do not sum to zero can cause changes in the object’s speed or direction of motion.
(Boundary: Qualitative and conceptual, but not quantitative addition of forces are used at this level.)

e The patterns of an object’s motion in various situations can be observed and measured; when that past
motion exhibits a regular pattern, future motion can be predicted from it. (Boundary: Technical terms,
such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the
concept that some quantities need both size and direction to be described is developed.)

By the end of Grade 5, students know that:

e The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the
planet’s center.

e The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth
about an axis between its north and south poles, cause observable patterns. These include day and
night, daily changes in the length and direction of shadows, and different positions of the sun, moon,
and stars at different times of the day, month, and year.

Number of Instructional Days

Recommended number of instructional days: 15 (I day = approximately 30—45 minutes)

Note—The recommended number of days is an estimate based on the information available at this time.
Teachers are strongly encouraged to review the entire unit of study carefully and collaboratively to determine
whether adjustments to this estimate need to be made.
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Additional NGSS Resources

The following resources were consulted during the writing of this unit:

e Next Generation Science Standards, Appendix L, p. 141
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