Grade 3 Science, Unit 4
Traits

Overview

Unit abstract

In this unit of study, students at this level acquire an understanding that organisms have different inherited
traits and that the environment can also affect the traits that an organism develops. The crosscutting concepts
of patterns and cause and effect are called out as organizing concepts for these disciplinary core ideas. In the
third grade performance expectations, students are expected to demonstrate grade-appropriate proficiency in
analyzing and interpreting data and constructing explanations and designing solutions.

Essential question

e How do organisms vary in their traits?
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Written Curriculum

Next Generation Science Standards

3. Inheritance and Variation of Traits: Life Cycles and Traits

Students who demonstrate understanding can:
3-LS3-1. Analyze and interpret data to provide evidence that plants and animals have traits inherited from
parents and that variation of these traits exists in a group of similar organisms. [Clarification
Statement: Patterns are the similarities and differences in traits shared between offspring and their parents,
or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary: Assessment does
not include genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-human
examples.]

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
Analyzing and Interpreting Data LS3.A: Inheritance of Traits Patterns
Analyzing data in 3-5 builds on K-2 = Many characteristics of organisms

= Similarities and differences in

experiences and progresses to are inherited from their parents. (3- patterns can be used to sort and
introducing quantitative approaches to LS3-1) classify natural phenomena. (3-LS3-
collecting data and conducting LS3.B: Variation of Traits 1)

multiple trials of qualitative = Different organisms vary in how

observations. they look and function because they

When possible and feasible, digital have different inherited information.

tools should be used. (3-LS3-1)

= Analyze and interpret data to make
sense of phenomena using logical
reasoning. (3-LS3-1)

Connections to other DCIs in third grade: N/A

Articulation of DCIs across grade-levels: 1.LS3.A (3-LS3-1); 1.LS3.B (3-LS3-1) MS.LS3.A (3-LS3-1); MS.LS3.B (3-LS3-
1)

Common Core State Standards Connections:

ELA/Literacy -

RI.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis
for the answers. (3-LS3-1)

RI.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS3-
1)

RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical
procedures in a text, using language that pertains to time, sequence, and cause/effect. (3-LS3-1)

W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-L53-1)

SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive
details, speaking clearly at an understandable pace. (3-L53-1)

Mathematics —

MP.2 Reason abstractly and quantitatively. (3-L53-1)

MP.4 Model with mathematics. (3-L53-1)

3.MD.B.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch.
Show the data by making a line plot, where the horizontal scale is marked off in appropriate units—whole
numbers, halves, or quarters. (3-LS3-1)
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3. Inheritance and Variation of Traits: Life Cycles and Traits

Students who demonstrate understanding can:

3-LS3-2. Use evidence to support the explanation that traits can be influenced by the environment.
[Clarification Statement: Examples of the environment affecting a trait could include normally tall plants grown
with insufficient water are stunted; and, a pet dog that is given too much food and little exercise may become
overweight.]

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

Constructing Explanations and LS3.A: Inheritance of Traits Cause and Effect
Designing Solutions = Other characteristics result from = Cause and effect relationships are
Constructing explanations and individuals’ interactions with the routinely identified and used to
designing solutions in 3-5 builds on K- environment, which can range from explain change. (3-LS3-2)
2 experiences and progresses to the diet to learning. Many
use of evidence in constructing characteristics involve both
explanations that specify variables that inheritance and environment. (3-
describe and predict phenomena and LS3-2)
in designing multiple solutions to LS3.B: Variation of Traits
design problems. = The environment also affects the
= Use evidence (e.g., observations, traits that an organism develops.
patterns) to support an (3-LS3-2)
explanation. (3-LS3-2)

Connections to other DCIs in third grade: N/A

Articulation of DCIs across grade-levels: MS.LS1.B (3-LS3-2)

Common Core State Standards Connections:

ELA/Literacy -

RI.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis
for the answers. (3-LS3-2)

RI.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS3-
2)

RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical
procedures in a text, using language that pertains to time, sequence, and cause/effect. (3-LS3-2)

W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-LS3-2)

SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive
details, speaking clearly at an understandable pace. (3-L53-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (3-L53-2)

MP.4 Model with mathematics. (3-L53-2)

3.MD.B.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch.
Show the data by making a line plot, where the horizontal scale is marked off in appropriate units—whole
numbers, halves, or quarters. (3-LS3-2)
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Clarifying the standards

Prior learning

Traits

The following disciplinary core ideas are prior learning for the concepts in this unit of study. By the end of
Grade 1, students know that:

Young animals are very much, but not exactly, like their parents. Plants are also very much, but not

exactly, like their parents

Individuals of the same kind of plant or animal are recognizable as similar but can also vary in many

ways.

Progression of current learning

Driving question 1
What evidence would support the idea that plants and animals inherit traits from their parents
and that these traits vary within a group of similar organisms?

Concepts

Similarities and differences in patterns can
be used to sort and classify natural
phenomena (e.g., inherited traits that occur
naturally).

Many characteristics of organisms are
inherited from their parents.

Different organisms vary in how they look
and function because they have different
inherited information.

Practices

Sort and classify natural phenomena using
similarities and differences (patterns are
the similarities and differences in traits
shared between offspring and their parents
or among siblings, with an emphasis on
organisms other than humans).

Analyze and interpret data to make sense
of phenomena using logical reasoning.

Analyze and interpret data to provide
evidence that plants and animals have traits
inherited from parents and that variation of
these traits exists in a group of similar
organisms. (Assessment does not include
genetic mechanisms of inheritance and
prediction of traits, and is limited to
nonhumans.)
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Driving question 2
How can an organism’s traits be influenced by the environment?

Concepts Practices
e Cause-and-effect relationships are e Identify cause-and-effect relationships in
routinely identified and used to explain order to explain change.
change.

e Use evidence (e.g., observations, patterns)
e Other characteristics, which can range from to support an explanation.
diet to learning, result from individuals’

. . . . ° i i
interaction with the environment. Use evidence to support the explanation

that traits can be influenced by the

e Many characteristics involve both environment. Examples of the
inheritance and environment. environment’s affect on traits could
include:

e The environment also affects the traits that

an organism develops. — Normally tall plants that grow with

insufficient water are stunted.

— A pet dog that is given too much food
and little exercise may become
overweight.

Integration of content, practices, and crosscutting concepts

In Grade 1, students learned that many young organisms, both plants and animals, are very much like their
parents, but individuals of the same kind do vary. In this unit of study, students observe and use patterns to
understand that organisms have different inherited traits, and that the environment can affect the traits that an
organism develops.

Scientists sort and classify organisms based on similarities and differences in characteristics or traits. Students
can easily observe external traits of animals such as body coverings; type, shape, and number of external
features; and type, shape, and color of eyes. Similarly, they can observe external traits of plants such as the
type of root system or the shape, color, and average size of leaves. The characteristics that organisms inherit
influence how they look and how they function within their environment. As students observe parents and
their offspring, they will notice that parents and offspring share many traits. As they observe a larger number
of organisms from the same group, they will notice similarities and differences in the traits of individuals
within a group. Students can observe similarities and differences in the traits of organisms and use these
observations as evidence to support the idea that offspring inherit traits from parents, but these traits do vary
within a group of similar organisms.

Sometimes, variations among organisms within a group are due to fact that individuals inherit traits from
different parents. However, traits can also be influenced by an individuals’ interaction with the environment.
For example, all lions have the necessary inherited traits that allow them to hunt, such as sharp claws, sharp
teeth, muscular body type, and speed. However, being a successful hunter also depends on the interaction that
individual lions have with their parents and their environment. A lion cub raised in captivity without parents
will have the same type of claws, teeth, and muscular body as all other lions, but it may never have the
opportunity to learn to use its traits to hunt. Additionally, the environment can affect an organism’s physical
development. For example, any plant that lacks sufficient nutrients or water will not thrive and grow as it
should. It will most likely be smaller in size, have fewer leaves, and may even look sickly. Likewise, too much
food and lack of exercise can result in an overweight dog.
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To investigate how the environment influences traits, students can plant the same type of seedling in different
locations, which will provide variations of light, water, or soil. Data can be collected about rates of growth,
height, and heartiness of the plant. The information gathered can be analyzed to provide evidence as to how
the environment influenced the traits of the plant. As students read about, observe, and discuss these ideas,
they learn that even though every organism inherits particular traits from its parents, the environment can have
a marked effect on those traits and the development of others.

Integration of English language arts and mathematics

English language arts

In order to integrate the CCSS for English language arts, students will need opportunities to read about
inherited traits of animals and plants in a variety of texts and resources. During discussions, teachers might
pose questions such as “What kinds of traits are passed on from parent to offspring?” or “What environmental
factors might influence the traits of a specific organism?” Students should be able to refer specifically to the
text when answering questions, articulate the main idea, and describe the key ideas using supporting details in
their explanations. Additionally, they should describe the relationship between scientific ideas or concepts,
using language that pertains to time, sequence, and cause and effect.

During this unit, students also need opportunities to write informative/explanatory texts to convey ideas and
information gathered through investigations and from other resources. For example, after reading texts about a
given organism, students should be expected to use key details and appropriate facts about that organism to
compose an informative piece of writing. This piece should list some of the organism’s traits that were passed
on from its parents, describe how those traits enable the organism to interact in its environment to meet its
needs, and describe any influence the environment has on the organism’s traits. Students should also have the
opportunity to report orally on a given topic related to traits and the way they are influenced by the
environment. They should share relevant facts, details, and information while speaking clearly and at an
understandable pace.

Mathematics

This unit also has connections to the CCSS for mathematics. Students can use rulers to measure the growth of
organisms, then generate and plot the data they collected on line plots, making sure the horizontal scale is
marked off in appropriate units (whole numbers, halves, or quarters). For example, students might chart out
data in line plots to document the growth (over time) of each of a number of plants grown from a single parent.
As students analyze their data, they will observe that the offspring are not the same exact height as each other
or as the parent, but that the height of all plants is very similar when the plants are grown under the same
conditions. Students might also make similar line plots to compare the same type of plants grown with varying
amounts of water or sunlight, then compare these data to the growth data of the parent plant. Analyzing this
data will help students understand that environmental factors influence/affect the traits of organisms. As
students collect, organize, and analyze their data, they have opportunities to reason abstractly and model with
mathematics.

Future learning

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

e Animals engage in characteristic behaviors that increase the odds of reproduction.

e Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized
features for reproduction.

e Genetic factors as well as local conditions affect the growth of the adult plant.

Bristol-Warren, Central Falls, Cranston, Tiverton, and Woonsocket, with process support from The Charles A. Dana
Center at the University of Texas at Austin



Grade 3 Science, Unit 4 Traits

e Organisms reproduce, either sexually or asexually, and transfer their genetic information to their
offspring.

e Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of
each of many distinct genes. Each distinct gene chiefly controls the production of specific proteins,
which in turn affect the traits of the individual. Changes (mutations) to genes can result in changes to
proteins, which can affect the structures and functions of the organism and thereby change traits.

e Variations of inherited traits between parent and offspring arise from genetic differences that result
from the subset of chromosomes (and therefore genes) inherited.

¢ In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by
the offspring. Individuals have two of each chromosome and hence two alleles of each gene, one
acquired from each parent. These versions may be identical or may differ from each other.

¢ In addition to variations that arise from sexual reproduction, genetic information can be altered
because of mutations. Though rare, mutations may result in changes to the structure and function of
proteins. Some changes are beneficial, others are harmful, and some are neutral to the organism.

Number of Instructional Days

Recommended number of instructional days: 15 (I day = approximately 45—-60 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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