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LESSON 5: PLANTS ARE IMPORTANT

OVERVIEW

Students will explore how timber (trees) are an important
natural resource in Virginia’s forests and that forests are
made up of a diverse group of plants. Plants’ internal and
external structures and functions will be explored.

ESSENTIAL QUESTIONS

Why are forests important and why do we consider them a
natural resource?

How do different plant structures serve different functions in
growth, reproduction, and seed dispersal?

TIME

~225 minutes (+ teacher preparation).
This lesson is intended to be done over multiple days

This material is based upon work supported by the National
Science Foundation under Grant No. DRL1933717. Any opinions,
findings, and conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily reflect
the views of the National Science Foundation.
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LESSON 5: PLANTS ARE IMPORTANT

STEM CT FRAMEWORK

The below framework incorporates Next Generation Science Standards (NGSS),Common Core State Standards (CCSS)
for mathematics, and Computational Thinking (CT) concepts and characteristics adapted by the International Society for
Technology in Education (ISTE) and Computer Science Teachers Association (CSTA).

4.LST1 FROM MOLECULES TO ORGANISMS: STRUCTURES AND PROCESSES

4.LS1-1. Construct an argument that plants and animals have internal and external structures that function to support
survival, growth, behavior, and reproduction

Investigation: Students will explore how different plant structures serve functions in growth, reproduction, and seed
dispersal.

Disciplinary Core Ideas
* Plants and animals have both internal and external structures that serve various functions in growth, survival, behavior,
and reproduction.

Crosscutting Concepts
4). systems and system models
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4.G: Recognize and draw a line of symmetry

4.MD: Express a measurement in a larger unit
and smaller unit (feet and inches)

Practices:

¢ Model with mathematics: use solid figures
and lines of symmetry to create plant
models

Characteristics:

¢ Formulating problems in a way that enables
us to use a computer and other tools to help
solve them; using resources to help answer
the essential questions.

¢ Logically organizing and analyzing data;
determining essential information to create
book pages

* Representing data through abstractions in a
digital book and plant model

Dispositions:

« Persistence in working with difficult
problems: create a plant model with
corresponding 2D and 3D representations

* Working together to achieve a common
goal: ‘Jigsaw’ to create forests book and 3D
plant model

» Confidence in dealing with complexity:
collaborating and subdividing tasks to
design and create a 3D plant model ate a 3D
plant model

Develop and using models:

» Students will sketch a plan for their 3D plant
model in 2D and then build in 3D.

Obtaining, Evaluating, and
Communicating Information:

» Students will read, comprehend, combine
and communicate information both orally
and written about forests from a variety of
sources to create a digital book on forests.=

Technology

¢ Use a technology, like Book Creator, to create a digital class book on forests.
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VIRGINIA STANDARDS

Virginia (2018) Science SOL. 4.1 The student will demonstrate
an understanding of scientific and engineering practices by (a)
asking questions; (b) planning and carrying out investigations;
c) interpreting, analyzing, and evaluating data; (d) constructing
and critiquing conclusions and explanations; and e) developing
and using models. 4.2 The student will investigate and
understand that plants and animals have structures that
distinguish them from one another and play vital roles in

their ability to survive. 4.3 The student will investigate and
understand that organisms, including humans, interact with one
another and with the nonliving components in the ecosystem.
4.8 Virginia has important natural resources including (d)
forests, soil and land.

Virginia (2016) Mathematics SOL. 2.12 The student will create
a figure with a line of symmetry using concrete materials. 4.8
The student will measure length and describe the result in
U.S. Customary and metric units. The student will include the
equivalent measure of length in feet, inches, and centimeters.
4.11 The student will identify and describe solid figures using
models.

Virginia (2017) English SOL. 4.1 The student will use effective
oral communication skills in a variety of settings.

Virginia (2018) Science Vertical Alignment

In third grade, students are introduced to the concept that
organisms have both physical features and behaviors that
help them to survive in their environment (3.4). The process
of photosynthesis is expanded in Life Science to include
the energy transfer between sunlight and chlorophyll and
the transformation of water and carbon dioxide into sugar
and oxygen (LS.4). In 2018 Virginia Science Standards of
Learning Curriculum Framework Scientific & Engineering
Practices 9 addition, students build on their understanding
of how adaptations to the specific biotic and abiotic
conditions within their environment make them better able
them to survive (LS.11).

Students learn about food chains and the roles that
organisms occupy within their community in third grade,
which is an introduction to the concept that organisms

are part of a system and depend on each other and the
nonliving parts of the system (3.5). The concept is expanded
in Life Science to include the flow of matter and energy in
food webs, the food pyramid, and the interactions that exist
among organisms within a population (LS.5, LS.6).

The importance of resources is a consistent theme in

all elementary years, with third grade focusing on the
importance of water and soil as resources (3.8). In sixth
grade, students deepen their understanding of human
impact on the environment and learn how individuals can
influence public policy decisions related to energy and the
environment (6.9)
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LESSON PLAN SUMMARY

5.1 Introduction - Plants are Important:

Students will revisit the watershed model and logically organize and analyze text information to develop a classroom book on why

forests are important.

STEM CT

Supplies

Technology Resources

Presentation & Slides

Science: forests, natural resources

Markers, colored pencils, and/or
crayons,

Internet (optional), Computer/
Mobile Device (optional)

Summarizing Text

Presentation Slides

Math: decimals, stacked bar
graphs

CT: parallelization; problem
decomposition; abstraction;
algorithmic thinking

Printables: Story Planner, Why are
Forests and Trees Important

Book Creator Account (optional)
« Why We Need Trees
e Forestry in Virginia

Why Cut a Tree Down? (ebook)

Provide students with various
articles, books, and/or Flyers on
forest use and importance

5.2 Plant Dissection:

Review parts of a plant and how their external structures function to support survival, growth, and behavior. Then, explore parts of a plant and
how their internal structures function to support behavior and reproduction through a plant dissection.

STEM CT

Materials

Technology Resources

Presentation & Slides

Science: parts of a plant

Math: n/a

CT: problem decomposition;
simulation; data collection

Computer with video and

audio projection, Internet
access, Flowers to Dissect (one
per student - e.g., daffodils),
Dissection materials (e.g.,
goggles, tweezers, microscope),
Mouthwash cups (optional)

Printables: Flower Dissection,
Flower Anatomy

Presentation Slides
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5.3 3D Plant Model:

The students will build a 3D plant model to demonstrate and represent their understanding of the parts of a flowering plant and of solid

figures.

STEM CT

Materials

Technology Resources

Presentation & Slides

Science: parts of a plant

Math: compare 2D and 3D shapes,
measurement, symmetry

CT: simulation; algorithmic
thinking; data representation;
problem decomposition

Computer with projection system,
Internet access, Materials and
Recyclables for building 3D
model, scissors, rulers (in and cm),
writing/coloring utensils

Printables: 3D Plant Model
Challenge, 3D Plant Model
Challenge Rubric

Presentation Slides
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5.1 INTRODUCTION - PLANTS ARE IMPORTANT

Activity 5.1: (45 minutes) Students will revisit the watershed

model and develop a classroom book on why forests are

important.

MATERIALS

Various Articles,
Book, and/or Flyers
on Forest use and
importance

Why We Need Trees

Internet (optional)

Why are Forests
and Trees Important
(printable)

Presentation Slides

Forestry in Virginia

Computer/Mobile
Device (optional)

Book Creator
Account (optional)

Story Planner
(printable)

Markers, colored
pencils, and/or
crayons

Summarizing Text
(slides)

Why Cut a Tree?
(ebook, optional)

TEACHER PREPARATION

Decide what forest and tree articles or books you would like
to use with your class (if not using the ones in the lesson
example). Print Story Planner, Why We Need Trees, and
Forestry in Virginia for each student. If you are using a tool
like Book Creator, prepare student login accounts for your

teacher library.

LESSON PLAN

Remind students about the watershed simulation
comparisons and the scenarios (Presentation Slides).

« Why do you think they had a third comparison with
‘oredominantly forested’ land cover in each scenario?

¢ Let students respond with their ideas.
Instruct students that they will be learning more about trees.

¢ Assign students in pairs or small groups to read material
on the importance of forests. For example:

* Why We Need Trees: Group 1: p. 1; Group 2: p. 2;
Group 3. p. 3; Group 4: p. 4

e Forestry in Virginia: Group 5: p. 1, Group 6: p. 2;
Group 7: p. 3; Group 8: p. 4

* Explain to students that they will be learning different
information about trees in their groups and summarizing it
into smaller reading sections.

* Review the concept of Summarizing Text with the
students.

« After each group reads their assigned section(s), they will
use Why are Forests and Trees Important (printable) to plan
what information is important (facts) and should be in the
class book.

* Review what a fact is, if needed

¢ The information from each group will be used to
create a whole class book on the importance of
forests and trees.

¢ Student groups will need to confirm their proposed pages
for the class book before going to Book Creator (teacher
approval).

¢ Once their pages have been approved, students may add
their text (first) and then pictures to their pages.

* The teacher will need to ‘combine’ the class book together
before presenting it to the class.
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» Each group can present their pages to the class, then
the teacher can put the book together for print or
digital use.

* When students are done working on their books, ask
the question again - Why do you think there is a third
comparison with ‘predominantly forested’ land cover in
each scenario?

* For most land cover, the forest would be considered
the natural condition.

* Discuss what they have learned about the importance
of trees.

« Further information can be shared about trees, and why

they are cut, if you read, Why Cut a Tree? (optional)
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5.2 PLANT DISSECTION

Activity 5.2: (60 minutes) Review parts of a plant and
how their external structures function to support survival,
growth, and behavior. Then explore parts of a plant and
how their internal structures function to support behavior
and reproduction through a plant dissection.

MATERIALS

Presentation Slides Internet access

Computer with
video and audio
projection

Dissection
materials (e.g.
goggles, tweezers,
microscope)

Flowers to Dissect
(one per student -
e.g. daffodils)

Flower Dissection
(printable)

Flower Anatomy
(optional printable)

Mouthwash cups
(optional)

TEACHER PREPARATION

Print Flower Dissection for each student. Optionally, you can
print Flower Anatomy or use a projection system to show
the class. Collect and prepare materials for students to each
dissect a flower (or in small groups if limited by supplies/
materials). Decide how you would like to formatively assess
student knowledge on parts of plants (e.g., embed Peardeck
into Presentation Slides).

LESSON PLAN

Discuss/Review the importance of plants.
» Review additional uses for plants
(e.g., Presentation Slides)

Review the structure and function of external plant parts

* When asked what they think the leaves do, keep the slide
results to use at a later time

*These slides have Peardeck embedded in them. This should
provide a formative assessment from what they learned in
third grade.

« Discuss additional growth, behavior, and survival of plants
(e.g., Presentation Slides)

¢ Explain to the students that you are going to now look at
some of the internal structures that function to support
plant reproduction - the Flower.

* Provide students with the Parts of A Flower handout
or project digitally to the class. Explain that they are
going to be dissecting a flower and labeling some of
the reproductive structures:

¢ The main structures of a flower include:

¢ Sepal - The sepal is a support structure for the
petal. It is typically green and helps to protect
and hold up the petal. All the sepals together are
called the calyx.

* Petal - The petals are the bright colorful leaves
of the flower. The petals are often bright and
colorful in order to attract insects that help with
pollination. All of the petals together are called the
corolla.

¢ Stamen - The stamen is the part of the flower that
produces pollen. There are two main parts of the
stamen: the filament and anther.

* Filament - The filament is the stalk that holds
the anther.

* Anther - The anther is made up of lobes that
attach to the filament. These lobes hold sacs
which contain pollen.
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5.2 PLANT DISSECTION

» Pistil - The pistil is the female part of the flower.
It contains the carpel and the stigma.

¢ Stigma - The stigma is the area where pollen is
received. The stigma may be located at the end
of a stalk called the style.

e Carpel - The carpel is the ovary of the flower
and contains ovules which are potential seeds

* Not all flowers contain all these parts.

 Sometimes different flower parts are joined
together or serve alternate purposes.

* Provide the students with materials to dissect a flower
depending on your learning environment
(e.g., goggles, pliers, paper towels, microscope).

» Students will be instructed to dissect a flower and
record their data and information on the Flower
Dissection (printable) handout.

¢ Optionally, you can provide students with a
mouthwash cup to collect their plant parts.

» After students clean up, review and discuss the
information they recorded during the flower
dissection.

* Were our recordings similar or different?
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5.3 3D PLANT MODEL
Activity 5.3: (90-120 minutes) The students will build a 3D
plant model to demonstrate their understanding of the

parts of a flowering plant and of solid figures

MATERIALS

Computer with Internet access

projection

Presentation Slides

3D Plant Model
Challenge (printable)

Other Materials -
scissors, rulers (in
and cm), writing/
coloring utensils

Materials and
Recyclables for
building 3D model

3D Plant Model
Challenge Rubric
(printable)

TEACHER PREPARATION

Provide materials that can be used to meet the plant part
requirements and the solid figure requirements for model
building. Examples: ping pong balls, pompoms, dice, tissue
boxes, pipe cleaners, solids from a solid set, or use 3D nets
(printables) to create your own solids.

LESSON PLAN

Use the Presentation Slides to review the solid figures and a

line of symmetry.

« Put students in groups for this activity so they can work
cooperatively to create their plant model

* Give each student a copy of the 3D Plant Model Challenge

and explain they will be creating a 3D plant model that
shows their understanding of the parts of a plant but also
solid figures, measurement, and symmetry.

Use the Presentation Slides to review the solid figures and
a line of symmetry.

Put students in groups for this activity so they can work
cooperatively to create their plant model

Give each student a copy of the 3D Plant Model Challenge
and explain they will be creating a 3D plant model that
shows their understanding of the parts of a plant but also
solid figures, measurement, and symmetry.

Point out that students are expected to draw a sketch of
their model on paper before building with their materials.
(You may want to add a step of approving their plan
before they are given the actual materials for building the
model). Having students draw first in 2D and then build in
3D gives them a chance to think more deeply about the
differences/similarities in 2D vs 3D.

Direct students to work together and divide their work
across the group to be efficient.

Once they are working on their models, circulate

around the groups as they are building to assess their
collaboration and make observations about their work
that you can bring up during the presentations in the form
of questions or comments.

Once the models are built, students will create a
presentation and share how they modeled the parts of
the plant and describe the function for each plant part. In
addition they should point out where they used the solid
figures, share the height of their model, and where they
designed a line of symmetry in their model.

They should also share in their presentation a challenge
they faced when designing and creating their model and
how they overcame the challenge.

* You can assess their models and presentation using the

3D Plant Model Challenge Rubric.
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LESSON FOUR — PRINTABLES
PLANTS ARE IMPORTANT




LESSON 5: WHY ARE FORESTS AND TREES IMPORTANT?

Names:

Assigned Reading:

What information and illustrations will you add to our class book on what you
have learned? Write the text you will add to the class book where it says Fact.
Then, draw a sketch of the illustration to go with your page in the box.

Page 1 - Fact:

Page 2 - Fact:
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LESSON 5: WHY ARE FORESTS AND TREES IMPORTANT? (CONT.)

Page 3 - Fact:

Page 4 - Fact:
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LESSON 5: WHY ARE FORESTS AND TREES IMPORTANT? (CONT.)

Page 5 - Fact:
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LESSON 5: FLOWER DISSECTION

Name:

Date:

As you dissect the flower, complete the following table.

Parts: Pistil (stigma, style, ovary)

Draw a picture

Function

Count (number)

Color

Other Notes:
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LESSON 5: FLOWER DISSECTION (CONT.)

Part: Stamen (filament, anther)

Draw a picture

Function

Count (number)

Color

Other Notes:
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LESSON 5: FLOWER DISSECTION (CONT.)

Parts: Petals

Draw a picture

Function

Count (number)

Color

Other Notes:
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LESSON 5: FLOWER DISSECTION (CONT.)

Parts: Stem

Draw a picture

Function

Count (number)

Color

Other Notes:
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LESSON 5: 3D PLANT MODEL CHALLENGE

Name:

Date:

Background: We have dissected and learned about the parts
of a plant/flower, the reproductive parts, and the purpose of
each part.

Design Challenge: Create a 3D model of a flowering plant.
Criteria: Your model must -

* Be three-dimensional
e Stand on its own

+ Be at least 11/2 feet tall (state height in feet/inches, just
inches, and centimeters)

« Contain all plant/flower parts listed below
» Contain all the solid figures listed below
* Has at least two lines of symmetry

* Include correct labels for plant parts, solid figures and the
line of symmetry

Plant parts that need to be included /labeled - pistil, stamen,
petals, stem, roots

Optional parts to be labeled - stigma, style, ovary, filament,
anther, ovule

You must be able to identify
and explain the function for
each plant part labeled during a
presentation to the class.

Solid figures to be included/
labeled - sphere, cube, square
pyramid, rectangular prism,
cone and cylinder

Materials: You have access to
any items on the materials table.

Other Tools/Materials: scissors, rulers, writing/coloring
utensils

Timeframe: You will have three class periods:

* Day 1: Plan your model including a sketch labeling your
plant parts, where you will use your solid figures, and
where you will have two lines of symmetry in your model.

* Day 2: Gather materials; Build and prepare for presentation.
* Day 3: Final presentation.
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LESSON 5: 3D PLANT MODEL CHALLENGE RUBRIC

Student Name: Date:
SCIENCE
Did We... Met Partly/Not Met Teacher Score and Feedback
Build a model that stands
on its own
(4 points)

Height of model is at least 1
and feet tall
(2 points)

Pistil identification and
function description are
correct

(4 points)

Stamen identification
and function
description are
correct

(4 points)

Petal identification
and function
description are
correct

(4 points)

Stem identification
and function
description are
correct

(4 points)

LESSON FIVE | PLANTS ARE IMPORTANT | PRINTABLES | LONGWOOD UNIVERSITY | EMPOWER




LESSON 5: 3D PLANT MODEL CHALLENGE RUBRIC

MATHEMATICS

Did We... Met Partly/Not Met Teacher Score and Feedback

Provide correct height
measurements in three
different units

(4 points)

Show 2 Lines of Symmetry
designed and identified it
correctly

(2 points)

Show Sphere

designed and identified it
correctly

(2 points)

Show Cube designed and
identified it correctly
(2 points)

Show Square Pyramid
designed and identified it
correctly

(2 points)

Show Rectangular Prism
designed and identified it
correctly
(2 points)
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LESSON 5: 3D PLANT MODEL CHALLENGE RUBRIC

MATHEMATICS continued

Show Cone designed and
identified it correctly
(2 points)

Show Cylinder designed
and

identified it correctly

(2 points)

COMPUTATIONAL THINKING

Did We... Met Partly/Not Met Teacher Score and Feedback

Overcome a design
challenge as a group
(5 points)

Work well as a group to
design and create our 3D
model

(5 points)

Teacher comments. Total Score: (50 possible)
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LESSON 5: NET FOR A CYLINDER
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LESSON 5: NET FOR A CONE

LESSON FIVE | PLANTS ARE IMPORTANT | PRINTABLES | LONGWOOD UNIVERSITY | EMPOWER



LESSON 5: NET FOR A RECTANGULAR PRISM
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LESSON 5: NET FOR A CUBE
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LESSON 5: NET FOR A SQUARE PYRAMID
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