STEM Curriculum Planning Guide
This instructional design guide serves as the template for the design and development of STEM units of
instruction at the Dayton Regional STEM Center in Dayton, Ohio. The guide is anchored to the STEM
Education Quality Framework also developed at the Dayton Regional STEM Center.

STEM Unit Title

Little Red (?) Running Vest

Economic Cluster

Human Performance & Medicine

Targeted Grades

Pre-kindergarten and Kindergarten

STEM Disciplines

Science, Technology, Engineering, Mathematics

Non-STEM
Disciplines

English Language Arts, Social Studies, Early Learning

The electronic template is copyrighted to Dayton Regional STEM Center. No permission has been granted for template reproduction. However, lesson contents
may be reproduced and attributed to Dayton Regional STEM Center free of charge.
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Section I: STEM Unit Overview
Unit Overview

Students conduct scientific investigations and use the engineering design process to solve a problem related to
an adaptation of the story of Little Red Riding Hood. The scientific investigations engage students in gaining
knowledge about light and sound, materials, data collection and analysis, and human performance. Students create
and test their own safety vest for “Red,” research properties of light and sound, and apply their knowledge toward a
redesigned safety vest. Students use the engineering design process throughout this 10-lesson collaborative,
inquiry-based unit. Students engage in a real-life type of problem through literature, and then build background
knowledge that informs their designed solutions.

Essential Question

How can sound and light be used to keep people safe?

Enduring
Understanding

People use sound and light to stay safe.
People can describe objects and materials by their properties.
Some objects and materials can be made to vibrate to produce sound.

Engineering
Design Challenge

Student engineers modify a paper-bag vest to meet two design criteria. First, the vest must be more visible in low light
in order to provide safety to the wearer while outside at night. Second, the vest needs to create loud noises while
being worn in order to frighten away potentially dangerous animals in the woods. Students research light and
reflectivity, design, test, and redesign a prototype safety vest to apply their newly gained knowledge about reflectivity.
Next, they research sound, redesign, retest, and improve their safety vest prototype.

Time and Activity
Overview
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Actvities

Page 2 of 41

1 20-30 minutes

Little Red(?) Running Vest Introduction

2 30-45 minutes

Red Learns About Reflection

3 20-30 minutes

Red Learns About Color

4 20-30 minutes

Designing a Safety Vest -- Light

5 60-90 minutes

Red's First Design Review and Redesign -- Light

6 20-30 minutes

Red Learns How Sound is Made

7 20-30 minutes

Red Learns About Pitch and Volume

8 20-30 minutes

Red Learns How Size Affects Pitch and Volume

9 20-30 minutes

Redesigning a Safety Vest -- Sound

10 60-90 minutes
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Academic Content Standards

Pre-requisite
Knowledge & Skill

Students should be able to complete basic motor tasks such as cutting, gluing, taping, coloring, etc. Students should
recognize and distinguish between different colors.

Mathematics

Add Standard
Grade/Conceptual
Category

Kindergarten

Domain

Measurement and Data

Cluster

Describe and compare measurable attributes.

Standards

Directly compare two objects with a measurable attribute in common, to see which object has “more of”/“less of” the
attribute, and describe the difference. For example, directly compare the heights of two children and describe one
child as taller/shorter.

Mathematics

Add Standard
Grade/Conceptual
Category

Kindergarten

Domain

Measurement and Data

Cluster

Classify objects and count the number of objects in each category.

Standards

Classify objects into given categories; count the numbers of objects in each category and sort the categories by count
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English Language Arts

Add Standard
Grade

Kindergarten

Strand

Literature

Topic

Key Ideas and Details
With prompting and support, ask and answer questions about key details in a text.

Standard

With prompting and support, retell familiar stories, including key details.
With prompting and support, identify characters, settings, and major events in a story.

English Language Arts

Add Standard
Grade

Kindergarten

Strand

Literature

Topic

Range of Reading and Level of Text Complexity

Standard

Actively engage in group reading activities with purpose and understanding.

English Language Arts

Add Standard
Grade

Kindergarten

Strand

Writing

Topic

Research to Build and Present Knowledge
Participate in shared research and writing projects (e.g., explore a number of books by a favorite author and express
opinions about them).

Standard
With guidance and support from adults, recall information from experiences or gather information from provided
sources to answer a question.
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English Language Arts

Add Standard
Grade

Kindergarten

Strand

Writing

Topic

Text Types and Purposes

Standard

Use a combination of drawing, dictating, and writing to narrate a single event or several loosely linked events, tell
about the events in the order in which they occurred, and provide a reaction to what happened.

English Language Arts

Add Standard
Grade

Kindergarten

Strand

Speaking and Listening

Topic

Comprehension and Collaboration
Participate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and
adults in small and larger groups.

Standard
Follow agreed-upon rules for discussions (e.g., listening to others and taking turns speaking about the topics and
texts under discussion). Continue a conversation through multiple exchanges.

English Language Arts

Add Standard
Grade

Kindergarten

Strand

Speaking and Listening

Topic

Presentation of Knowledge and Ideas
Add drawings or other visual displays to descriptions as desired to provide additional detail.

Standard
Speak audibly and express thoughts, feelings, and ideas clearly.
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English Language Arts

Add Standard
Grade

Kindergarten

Strand

Speaking and Listening

Topic

Vocabulary Acquisition and Use

Standard

Identify real-life connections between words and their use.

Add Standard

Social Studies

Grade

Kindergarten

Theme

A child's place in time and space

Strand (pk-8
only)

Government

Topic

Civic Participation

Content Standard

Individuals have shared responsibility towards the achievement of common goals in homes, schools and communities.

Add Standard

Science

Grade

Kindergarten

Theme

Physical Science

Topic

Properties of Everyday Objects and Materials
Objects and materials can be sorted and described by their properties.

Content Standard
Some objects and materials can be made to vibrate to produce sound.
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Add Standard

Science

Strand
Course Content
Content
Elaboration

Add Standard

Fine Arts

Enduring
Understanding
Progress Points
Grade Level
Content
Statement
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Assessment
Plan

What evidence will show that students have acquired the enduring understandings
for this STEM unit?
Performance Task,
Projects

Students will design a safety vest from a paper bag. Students will apply the
engineering design process to redesign the vest in order to improve visibility
and noise production.

Quizzes, Tests, Academic
Prompts

Teacher will guide students to create a KWL chart to pre-assess students'
knowledge related to light and sound. Students will revisit the chart at the end
of the unit to show what they have learned.

Other Evidence (e.g.
observations, work
samples, student artifacts,
etc.)

Students will keep an individual engineering journal or participate in keeping
a group or class engineering journal.
Teacher will observe student participation and performance using a
rubric.
Artifacts (vests) created by students will provide evidence of their
learning.

Student Self- Assessment

Students will judge the effectiveness of their designs based on observation
and direct comparison.
Students will articulate the improvement (or lack thereof) from each design to
their subsequent redesign.
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Technology
Integration

ADISC Technology Integration Model*

Type of Integration
Technology tools and resources

Application(s) in this STEM Unit
Charts, lab journal, digital camera/video

that support students and teachers

A

in adjusting, adapting, or
augmenting teaching and learning
to meet the needs of individual
learners or groups of learners.
Technology tools and resources
that support students and teachers

D

Sound meter, document camera, projector, interactive white
board

in dealing effectively with data,
including data management,
manipulation, and display.

Technology tools and resources

Sound meter

that support students and teachers

I

in conducting inquiry, including the
effective use of Internet research
methods.

Technology tools and resources

Flashlight, light box, mirror, sound recordings on internet

that support students and teachers

S

in simulating real world
phenomena including the modeling
of physical, social, economic, and
mathematical relationships.
Technology tools and resources
that support students and teachers

C

Digital camera/video, engineering journal, document camera,
projector, interactive white boards

in communicating and
collaborating including the
effective use of multimedia tools
and online collaboration.

*The ADISC Model was developed by James Rowley PhD, Executive Director of the Institute
for Technology-Enhanced Learning at the University of Dayton
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Career Connections

Career Description
Career connections for Little Red Running Vest can be identified by
some of the following broad categories: optometrist and vision scientist,
audiologist, safety engineer, materials engineer, optical engineer, and
acoustical engineer.
Optometrists and vision scientists are scientists who study the properties
of light and how the human visual system processes light. Vision
scientists study all aspects of visual perception, from basic detection of
light to complex object and scene recognition. Optometrists are doctors
who study how vision is affected by age, disease, and injury.
Optical engineers design parts of systems that use light, such as
eyeglass lenses, camera lenses, telescopes, and microscopes. They
also develop optical sensors and fiber optic cables that use light as a
signal for communication. Optical engineers have to use knowledge of
physics and chemistry in order to know how to best use the properties of
light in mechanical devices.
Audiologists are scientists who study the basic properties of sound and
how the human audio system processes sound waves. They study both
the normal performance of hearing and how hearing is affected or lost by
injury and disease.
Acoustical engineers develop technology that uses the science of sound
and vibration. This can mean helping to reduce or control the amount of
sound, through the design of structures and use of materials. This can
also mean the use of other materials or designs to enhance sounds that
are hard for people to hear, like the design of a stethoscope that
magnifies the sound of a heartbeat for doctors to hear. Acoustical
engineers might also develop technology to collect sound waves as a
source of information. For example sonar detection systems use
bouncing sound waves to detect objects under water where it is difficult
for people to use light and vision to see objects.
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Safety engineers are responsible for identifying possible safety risks in
products and practices that may involve hazardous conditions or
materials, and for developing and evaluating plans for mitigating the
possible risks in order to protect people. Safety engineers are
responsible for helping design the bright lights and sirens used on
emergency vehicles, the bright coloring of fire trucks and ambulances,
and the special reflective material on safety vests, reflectors and traffic
cones to warn people when they need to be careful while driving. This
would be analogous to the design/build/test of our safety vest for Red.
Safety engineers collaborate with optometrists to design equipment to
protect people’s eyes from dangerous amounts of light, such as bright
flashes or fire. At the Air Force Research Laboratory, safety engineers
work with optometrists to create goggles to protect people’s eyes from
lasers.
Safety engineers work with audiologists to develop hearing protection for
people who work around very loud sounds, like airplane and race car
mechanics. At the Air Force Research Laboratory, safety engineers work
with audiologists to create hearing protection for all people who work in
and around the very loud fighter jets. Safety engineers also work with
audiologists to develop cochlear implants and hearing aids to help
people overcome hearing loss.
Materials engineers work to design better materials to capture different
types of desired properties. For example, a materials engineer might
work to make a flexible material, paint or plastic in a color that can reflect
a high amount of light to use in clothing, tools, or vehicles that need to be
seen easily by people. Materials engineers might also try to develop
camouflage materials that blend into certain environments or that are
hard to see by people to protect people from being seen when they need
to hide.
Project engineers are responsible for applying project management to
the engineering process to ensure that research and development
projects are completed in a timely and efficient manner. They ensure that
the technical experts, the scientists and engineers, are able to conduct
their work to build new structures or technologies. Project engineers are
often the people who work with customers and help to ensure that new
products meet the design needs for the problem they are trying to solve.
In the case of a person needing a safety vest, the project engineer would
identify key features the vest should have and the amount of light
reflection that the customer needs to ensure safety.
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Section II: STEM Lesson Plan
Title of Lesson

Lesson One: Little Red Running Vest Introduction

Time Required

20-30 minutes

Materials

Teacher Background Knowledge (Appendix G)
Per Student:
Engineering Journal (Appendix F)
Student Learning Target Checklist (Appendix L)
Writing Materials (crayons, pencils, colored pencils etc...)
Per Class:
Anchor Story - Little Red Running Vest (Appendix B)
Engineering Design Process Poster (Appendix C)
Chart Paper

Objectives

Students will be able to recall and restate events in the story Little Red’s Running Vest.
Students will be able to identify the “problem" of the story.

Instructional
Process

Lesson Preparation:
1. Familiarize yourself with the Teacher Background Knowledge (Appendix G)
2. Print "Little Red Running Vest" story from Appendix B to read aloud to students.
3. Prepare chart paper for pre-assessment. Use the traditional KWL format and split the chart paper into thirds.
Put a K in the first third and write “What do you think you know about light and sound?”. In the second third
write a W and write, “What do you want to know about light and sound?” In the last third, write a L and write
“What we have learned about light and sound?”. Draw lines down the chart paper to separate the KWL if you
choose.
4. Prepare chart paper for instructional process steps 4 and 5. Write “Red’s Problem” at the top of the paper and
leave some space for students responses. About half way down the chart paper write “Solution to Red’s
Problem”.
5. Copy Engineering Journals from Appendix F for each student. If students already have science journals for,
copy the provided journals prompts for students glue into their journals each day.
6. Print the Engineering Design Process Poster from Appendix C.
7. Plan for time after the lesson for the students to complete their science journal entry for the day.
Instructional Process:
*Begin lesson as a large group. Then have students work independently in their Engineering Journals.
1. Pre-assessment
A KWL Chart should be prepared as described in the lesson preparation section. Ask students, “What do you
think you know about light and sound?” Record their answers below the question. Next ask students, “What
do you want to know about light and sound?” Again, record students comments below the question. Tell the
students, “As we learn more information about light and sound, we will record our information under the L.”
2. Activate Schema
Assess the students prior knowledge of the story of Little Red Riding Hood. Tell the students that authors like
to make new versions of books. There is no need to go into any details from the story. This is just for the
students to make a connection to a previous text they may have heard before.
3. Read Story
Introduce the story “Little Red Running Vest.” Tell the students that you have a new version to the story that
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4.

5.

6.

7.

Differentiation

you are going to read. Ask the students to listen to the story and identify Red’s problem. Read the story and
allow the students to engage in understanding.
Identify Some of Red’s Problems
Ask: “What is Red’s problem as she tries to walk to her granny’s house?” (Answers might include: Cars can’t
see her at night. Animals are attracted to her sound in the woods at night.)
Record students answers on the prepared chart paper.
Solutions
Ask the students to reflect upon some of the other problems she had in the story and how she came about
solving her problems. (Problems Red has solved include: making a place to hide her money and designing a
bag to keep her shoes from getting her granny’s floor wet.)
Refer back to her main problem of how to keep Red safe. Ask: How do you think Red can solve her problem
so she can be safe while walking through the city and woods to get to her dear old granny’s house? Record
students answers on the lower half of the chart paper.
Engineering Design Process
Introduce the Engineering Design Process poster to the students. Show the students how Red went through
the steps of the engineering design process in order to solve her original problem. Ask: How do you think we
can use the engineering design process to design a vest to make Red safe when traveling to Granny’s house.
Engineering Journal
Introduce the Engineering Journal to the students. Explain that this is the place where they will document
ideas of how Red is going to make her traveling safe. Have students respond to the Day One prompt, “Draw a
picture of the vest you would like to make keep Red safe while traveling through the city and woods."

Read the story ahead of time to children with comprehension delays. Ask them to think about what Red's
problem is so they are prepared for the group discussion later.
Enlarge the storybook so everyone can see it and follow along.

Assessments
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Two: Red Learns About Reflection

Time Required

20-30 minutes

Materials

Per Class:
Sources of Light Pictures (Appendix J)
Per Student:
Engineering Journal (Appendix F)
Student Learning Target Checklist (Appendix L)
Per Team:
Student Engineering Team Role Cards (Appendix E)
Flashlight - bright (1)
Unbreakable Mirror (1)
Set of Cardboard 3” X 5” pieces (2)
-1 covered with smooth aluminum foil
-1 covered with well crumpled aluminum foil
White Cardboard with Easel, or other stand (optional or if needed) (1)
Illustration from Appendix showing the Angle of Reflected Light
OPTIONAL: 2-3 items with varying reflective properties (for example: spoon, rock, block, piece of clear plastic)
Note: Use gallon zip lock bags to organize the materials. Each team needs a bag a flashlight, mirror, and 2
aluminum foil covered cardboard pieces. If you use a tub or basket to store the bags, setting up and putting the
materials away will be quick and easy.

Objectives

Students will conduct a scientific experiment to discover the reflective properties of aluminum foil.
Students will collaborate within a team to conduct a simple investigation.

Instructional
Process

Lesson Preparation:
For Each Team:
1. Fold smooth pieces of foil around cardboard pieces and securely tape on the back. Fold well crumpled foil
around cardboard pieces and securely tape on the back.
2. Print Sources of Light Pictures from Appendix J.
3. Stand the white cardboard on the floor or table so either the cardboard can sit on an easel or fold the
cardboard so it can sit up on the table. Students will be using the flashlight and the cardboard square to
reflect light onto the white cardboard.
4. Prepare name tags with Student Engineering Team Role Cards from Appendix E.
5. Without students in the room, darken the lights and experiment to test how well the reflected light can be
seen. If it is not clear on the walls or ceiling, set the white cardboard on the easel or table top and reflect the
light onto the white cardboard surface.
6. Plan for time after the lesson to allow students to complete their science journal entry for the day.
Student Organization:
*Students will start out in large group and then move into teams for investigation with materials.
1. Assign each student will have a different role: Optical Engineer, Materials Engineer, Information Engineer, or
Project Engineer. Each role is explained on the role cards in Appendix E.
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Instructional Process:
1. Introduce the sources of light using the Sources of Light Pictures found in Appendix J. Pictures could be
shown one at a time as students are asked to raise their hands if the pictured item is a source of light. Review
the sources of light as needed based on your students responses.
2. Introduce the properties of light: light will bounce or reflect off different materials.
3. Show students the unbreakable mirror. Shine the flashlight beam on the mirror so the light beam reflects on
the walls and ceiling.
Ask students, “Which thing made the light we could see on the wall and ceiling?” (Some will probably answer,
“The mirror.”)
4. Shine the flashlight onto the mirror so the beam reflects on the wall and ceiling but this time, turn off the
flashlight on and off so the reflected light will appear and disappear.
Ask the students, “What happened when I turned the flashlight off?” (the light disappeared).
Ask the students, “What caused the light, the flashlight or the mirror?” (the flashlight).
5. Tell students that light can be reflected off of a smooth surface. When light bounces off of something, we call
that reflection. The light is bouncing off of the mirror and we can see the reflected light on the ceiling or wall.
Everything reflects some light but in different ways for different materials.
6. Show them the mirror and point to the surface. This is called the surface of the mirror. Let them feel the mirror
surface and emphasize that this surface is smooth. Compare this to the surface of the smooth foil. Now show
them the crumpled foil covered card. Ask students what is different about this surface? (It is rough or
crumpled)
7. Shine the flashlight on the smooth foil surface and reflect the light on the wall or ceiling. Now shine the light
on the crumpled foil surface. Ask children, “Did both surfaces reflect light? (Yes) What was different? (The
light reflected by the crumpled was not as bright).
Tell students that light appears to travel in a straight line in what we call beams and when it strikes a surface it
will bounce off that surface at the same angle as it hit the surface. Draw or show the chart from the appendix
of reflecting light. Tell students that when the light strikes the smooth foil surface it bounces off at the same
angle and the light beams all travel at the same angle (show or draw example on board) but when it strikes
the crumpled foil it bounces off at the same angle as it hit but because the foil was crumpled the light is
diffused. The bumpy surface causes the light beams to bounce off in many different directions.
8. Say: “We are going to be engineers and work in engineering teams. We are going to study how different
materials reflect light.” Read students the roles and the descriptions on each of the role cards.
9. Group students into teams of 4 and give each a role. Let students know we are going to take turns with the
different roles so everyone will get a change to be each of the different team roles.
10.Instruct the Materials Engineers to come up and get a zip lock bag of materials. Instruct students to open
their bags and examine the materials inside. Instruct students to select the foil covered pieces. Let students
engage in experimentation with reflecting light off of the two different surfaces. Talk about which surface
(smooth or crumpled) appears to reflect the brightest light.
11.Give students ample time to experiment with reflecting light off of the 2 foil surfaces. Encourage them to
change the angle of the flashlight and compare it to the location of the reflection.
12.Ask students to describe the surface of the foil cards (smooth or crumpled, shiny, silver...) instruct them to
look around the room and see if they can find another material they think will reflect light. Let students take
the flashlight to the item or bring the item to the table and experiment with the flashlight. Ask students why
they choose that item. Did it reflect light as well as the foil cards? Encourage children to talk to team members
and identify which of the items they choose appeared to be the best reflector of light.
13.Engineering Journals
Kindergarten students can draw or write about the results of their exploration in their journal. They could also
list the properties that made items good reflectors of light. Pre-k students could sketch or glue in samples of
the materials in their journals and label which were the best reflectors of light. Optional: children could “vote”
for the best reflector on a teacher made chart.
14.Instruct students to return their flashlight and make sure it is turned off. Put the flashlight, mirror and foil
pieces in the gallon zip lock bag and return to the container so they can be used again in the next lesson.

Differentiation

Children with motor difficulties could tell the teacher or aide about their discoveries, teacher could scribe for the
student in their journal.
Create teams of 2.
Use visual timer to help students manage their experimentation time.
Enlarge journal pages for younger students or students with visual impairments.
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Assessments
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Engineering Journal (Appendix F)
Anecdotal Notes on the Student Learning Target Checklist (Appendix L)
Teacher Observation
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Three: Red Learns About Color

Time Required

20-30 minutes

Materials

Per Student:
Engineering Journals (Appendix F)
Student Learning Target Checklist (Appendix L)
Pencils and Cayons or Markers - to match the colors provided on the color cards (red, blue, yellow, green,
black, white)
Per Team:
Color viewing Box (1) (Appendix I)
Flashlight - bright (1)
Set of Cardboard 3" x 5" cardboard pieces covered with colored construction paper (6) - 1 each of: red, blue,
yellow, green, black, white.
"Best Reflector" Chart to Record Children's Discoveries (1) (example chart included in Engineering Journal. Add
multiple rows for multiple students.)

Objectives

Students will conduct a simple scientific experiment to identify the reflective properties of different colors.
Students will collect, record and analyze data from an experiment.

Instructional
Process

Lesson Preparation:
1. Prepare a zip lock bag for each team with flashlight, color cards and corresponding colors of crayons.
2. Make a viewing box for each team (as instructed in Appendix I).
3. Copy the “Best Reflector” chart found in the Appendix F.
4. Place students in their Engineering teams and assign roles to each. Make sure each student has not been in
the role before. Let the "Materials Manager” come up and get the needed supplies.
5. Plan for time after the lesson for the students to complete their Engineering Journal entry for the day.
Instructional Process:
1. Review process of reflecting light using smooth aluminum foil square from previous lesson. Instruct students
to take out the color cards and identify each color. Tell students that all colors reflect light or we would not be
able to see them, but some colors reflect better than others. We are going to discover which color appears to
reflect the most light, which reflection appears the brightest when we shine the flashlight on the color square.
2. Introduce the box and model how to place the color cards in the slot to view. Introduce the chart that children
will use to record their findings. Instruct that the "Recorder" make sure that their findings are recorded on
the chart. Show students how to complete the chart. (Teachers may have to visit each group as they are
working to reinforce how to record data.)
3. Instruct students to choose one color card and place it in the box. Shine the flashlight on the color. Next,
choose another color and slide it into the box next to the first color. Shine the flashlight on the first color, now
on the second color. Which color seems to reflect more light? Which appears the brightest? Students may
also shine the flashlight in the middle (some light on both cards) to see which appears the brightest.
4. Have students mark which of the two colors appeared brightest on the chart .
5. Repeat the process with two more colors until all colors have been compared and recorded.
6. Instruct students to refer to their chart and pick the colors that were the brightest in the first round of
comparisons. Repeat the process with these colors until students have discovered which color they think
appears to reflect the most light, which color is the easiest to see in the box.
7. Have students complete the engineering journal prompt by drawing or writing about their findings. Which color
appears to reflect the most light?
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8. Leave the viewing box and color cards out for students to revisit the experience freely after the lesson.
9. Optional:
Students may want to make more color cards with different hues. Provide cardboard squares, tape and
construction paper for their use.

Differentiation

Color cards could also be numbered so students who cannot discern color could determine which numbered
card appeared the brightest.
Color cards with the name of the color could be provided to reinforce the color name.
Create teams of 2.
Use visual timer to help students manage their experimentation time.

Assessments
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Four: Designing a Safety Vest -- Light

Time Required

45 minutes

Materials

Per Student:
Engineer Journal (Appendix F)
Paper Grocery Bag Vest
Per Class:
Engineering Design Process Poster (Appendix C)
Anchor Story: Little Red Running Vest (Appendix B)
Digital Camera (optional)
Materials for the Vest, such as:
*Construction Paper
*Markers
*Glitter
*Duct Tape
*Aluminum Foil
*Metal Juice Lids - from frozen orange juice
*Glue
*Tape
*Plastic Lids
*Wax Paper
*Paints - various colors
*Safety Scissors

Objectives

Students will implement the Engineering Design Process to design and build a prototype safety vest with regard
to reflection and color.

Instructional
Process

Lesson Preparation:
1. Prepare Materials:
Prepare a paper bag vest for each child using the directions in Appendix H
(from http://www.ehow.com/how_4863382_paper-bag-vest.html#ixzz2Ob5pV1IG).
Assemble materials students can use to design their vests.
2. Plan For Material Distribution:
Plan a method for students to access the materials that will be available for their vests.
3. Plan for Student Engineering Journals:
Plan for time after the lesson for the students to complete their science journal entry for the day.
Instructional Process:
1. Story Review:
Review Little Red’s Running Vest from lesson one.
2. Engineering Design Process Review:
Review the Engineering Design Process Poster from lesson one. Ask: “How do you think we can use the
Engineering Design Process to design a vest that will keep Red safe to and from Granny’s house?” Introduce
the term "prototype" as a first model created used to test a new product.
3. Design Review:
Have the students look at the sketches in their Journal from lessons two and three to remind them about what
the best reflectors of light were.
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4. Distribute Vests:
Give each student a paper bag vest that is prepared ahead of time using the directions in Appendix H.
5. Material Exploration:
Have the various materials out on the table(s) for the students to explore for a few minutes. Ask: "How do you
think you can use these materials on your vest to keep Red safe?" "What materials would make Red easier to
see when it is dark?" "What do you remember from our past lessons when we learned about the properties of
light and how different materials reflect light?"
6. Student Designs:
Allow students plenty of time to make their vests using the materials provided by the teacher. Let them
have their journals on hand to look at the two previous lessons to see what materials were the best reflectors
of light.
7. Collaborative Talk:
Allow the students a few minutes to partner share about how they made their vests. Direct them to discuss
the objects that are reflective.
8. Engineering Journals:
Have students sketch and label what they put on their vests in their engineering journals. Alternately, use the
digital camera to take pictures of each student’s vest. These pictures can be added to the students'
Engineering Journals.

Differentiation

Complete the collaborative talk as a whole group.
Use a visual timer to help students manage their time while adding to their vests - remind them to check it
periodically to help them keep on track and to help them to take their time.

Assessments

Draft: Friday, August 7, 2015
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Five: Red's First Design Review -- Light

Time Required

45-60 minutes

Materials

Per Student:
Engineering Journal (Appendix F)
Paper Vests (created during Lesson 2)
Per Team:
Flashlight (1)
Per Class:
Anchor Story: Little Red Running Vest (Appendix B)
Engineering Design Process Poster (Appendix C)
Chant: We’re Going to Granny’s House (Appendix D)
Sentence Strips
Markers
Masking Tape
Materials and Charts (displayed from Lessons 2-4)

Objectives

Students will review and implement the Engineering Design Process.
Students will collect and analyze data regarding the reflectivity of materials and colors on student designed
vests.

Instructional
Process

Lesson Preparation:
1. Display materials and charts used in Lessons 2-4:
The charts, materials, and Engineering Design poster should be visible for students to refer to if needed. This
will help remind them of what they learned in prior lessons.
2. Plan student organization:
The students will need space to have their vest and journal in front of them at the same time as they are
recording plans for redesign.
3. The lesson will require a darkened room:
Students will use flashlights to test the current effectiveness of paper bag vests.
4. Tape off observation marks on classroom floor:
The student wearing the vest will need to stand at least 15 feet away from their team to allow enough space
to observe their vests with flashlights. Before completing the lesson, place X’s with masking tape (or any
other way you prefer to ensure that the models are standing far enough away from the observers).
5. Plan for student engineering journals:
Have students sketch and color how they plan to alter their vest, labeling the materials and colors.
Instructional Process:
1. Reread the story “Little Red Running Vest” (Appendix B).
After reading the story aloud, point to the Engineering Design Process and ask the students to reflect upon
some problems Red had in the story and how she solved them, as they had discussed during Lesson 1.
2. Guide students to identify a problem:
Ask students which of Red's problems can be solved with the Running Safety Vests they created in Lesson 4.
Write these problems on sentence strips to be displayed near the Engineering Design Poster.
3. Challenge students to redesign their vests:
Instruct students to get into teams in the places that you have designated for them to work. Have the
Materials Engineer for each team grab a flashlight and hand it to their Optical Engineer. Inform students that
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4.
5.

6.

7.

8.
9.

Differentiation

you will be turning out the lights in the classroom while each team observes the effectiveness of their safety
vests in the dark. Each team member will stand on their mark (masking tape on the floor), while the remaining
team members observe how the vest looks in the dark and when illuminated by a flashlight. The Materials
Engineer will need to take over holding the flashlight for the Optical Engineer’s turn to model his vest.
Discuss students’ findings:
Gather all students together at their seats or seated at a carpet area. Ask students to share their
observations.
Introduce the chant:
Lead the class through the chant “We’re Going to Granny’s House” (Appendix D) and have them follow the
movements associated with each part of the chant. Explain that this is a simulation of what Red did as she
went to Granny’s house each day. A simulation is an imitation of how something else works.
Perform design review:
Once the students are familiar with the simulation of “We’re Going to Granny’s House,” have 2 students from
each team put on their vests and stand on the marks (see Lesson Preparation, step 4). Have the other 2 team
members sit on the other marks, approximately 15 feet away, with the flashlight. Turn off the lights and repeat
the simulation. Have the observers shine the flashlights at the vests of their teammates to see how well they
reflect light and how visible the colors are. Have students switch places and repeat the simulation.
Discuss results:
As a whole class, discuss the various materials different students used on their vests to reflect light. Have
students compare the materials used for the vests that reflected the most light and the colors used for the
vests that were easiest to see in the darkened room.
Redesign:
Have students gather in their teams and talk about how they can make their vests easier to see in the dark.
Allow time for students to add or remove materials, or to add or change the colors used on the vests.
Engineering Journals:
To complete the engineering journal entry for the day, have each child explain what they changed in their
design and explain why they made that change(s). Assist students as needed to write their responses in their
journals. This can be done in whole group, small group, or with individuals depending upon the needs of your
students.

Display color words and labeled materials to aid students while labeling their journal entries.
Introduce chant ahead of time to children with comprehension delays.
Display a simple schedule for the lesson and remove, or have a child remove, each symbol as the task is
completed.
Have extra adults to help.

Assessments

Draft: Friday, August 7, 2015
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Teacher Observation
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Six: Red Learns How Sound is Made

Time Required

20-30 minutes

Materials

Per Class:
Anchor Story: Little Red Running Vest (Appendix B)
Diagram of Inner Ear (Appendix N)
Chart Paper (1-2 sheets)
Markers
Bucket (or other large container) filled 2-3" deep with water (1)
Non-Floating Object, small (1)
Tape, clear or masking (1 roll)
Wax Paper (1 roll)
Aluminum Foil (1 roll)
Per Team:
Stapler (1)
Cup Telephones - Per Pair of Students (made from following materials):
Small Paper cups (2 per pair + several extras)
String (8')
Jumbo Paper Clips (2)
Kazoo - Per Student (made from following materials):
Paper Towel Roll, cut in half (1-2 per student + several extras)
Wax Paper - 4"x4" piece
Rubber Bands (2 per student + several extras)
Exploration - Per Student (materials can be added, omitted, or substituted based on availability):
Construction Paper (1 sheet)
Rubber Bands (4-5)
String (24")
Scissors (1)
Glue (1 bottle)
6" Aluminum Pie Pans (1)
Pipe Cleaners (3-5)
Twist Ties (3-5)
Beans, Rice, or Both (approximately 1/2 cup)
Cardboard Boxes, various sizes (at least one per student/team)
Sand (1/2 cup)

Objectives

Students will create soundmakers and discover that sound is made by vibrations.

Instructional
Process

Lesson Preparation:
1. Prepare chart paper:
Write "Sound" at the top of the paper and prepare a place to display.
2. Prepare cup and string telephones:
Poke a small hole in the bottom of the paper cups. Thread the string through both cups, leaving a few inches
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loose inside the cup. Tie a paper clip to both ends of the string. Pull the string taut. To store, allow most of the
string to stay in one of the cups, and place the other on top of it. Alternately, the materials could be set out as
a center activity for children to assemble, depending on the development of the students in the class.
3. Prepare paper towel roll and wax paper kazoos:
Cut 4"x4" squares of wax paper. Place wax paper over one end of the paper towel roll and secure with a
rubber band. Put together enough for each member of the class to have his/her own. Leave one unmade to
demonstrate as students watch. Alternately, the materials could be set out as a center activity for children to
assemble, depending on the development of the students in the class.
4. Prepare sound wave demonstration:
Prepare shallow water container, large enough for students to be able to see. Alternately, an
overhead projector and smaller container could be used.
5. Plan for student Engineering Journals:
Plan for time after the lesson for the students to complete their Engineering Journal entry for the day.
Instructional Process:
1. Lesson review:
Reread the story. Ask students how the vests they designed in the previous lesson can help Red stay safe. If
needed, prompt them to think about how she traveled in the dark. Ask students what Red's other problem
was. If needed, prompt them to think about how Red wanted to keep animals away.
2. Discuss sound:
Ask students to talk about how people, animals, and other objects make sounds. Record students
observations on the chart paper titled Sound.
3. Introduction of sound waves:
Introduce the idea of sound waves. Demonstrate what a wave is by placing a shallow container of water
where everyone can see it. Wait until the water is still and drop a small objecting the middle and observe the
waves. Explain that these are visible waves and that sound travels by invisible waves.
4. Modeling sound waves with cup and string telephones:
Pair students up and give each one a small cup. Have them sit or stand about 10 feet apart. Have children be
very quiet. Ask one student of each pair to speak softly into their cup while their partner listens in the other
cup. Ask the students if they could hear their partner. Collect the cups and give each pair a cup and string
telephone. Stretch the string tight, making sure the string is not resting on anything between partners. Have
one talk softly into their cup while their partner puts the other cup up to their ear. Ask if they can hear their
partner. Have them put their finger on the string as they talk - can they feel the string moving back and forth?
Ask students if they can hear each other while they are holding the string.
5. Introduce the term vibration:
Explain that when things move back and forth , it is called vibration. Have students pull the string taut and
give it a pluck. Tell students that they are seeing the vibration of the string. Explain that sound is created
when things vibrate. Collect string telephones and have children return to their seats.
6. Modeling vibration with a kazoo:
Show students the materials used to create a kazoo: a paper towel tube, wax paper, and a rubber band. Blow
in one end of the tube. Ask students what they heard. Attach wax paper with a rubber band to one end and
blow. Ask students to compare the sounds they heard. Hand out a kazoo to each student and have them
blow on them and feel the wax paper.
7. Connection to the human body (optional):
Explain that the wax paper is the tympanum of the kazoo. Explain that we have a tiny tympanum in our ear
called an ear drum which vibrates and sends messages to our brains so we can hear. Show students a
diagram of the inner ear (Appendix N) and point out the tympanic membrane.
8. Open inquiry exploration:
Explain that they are going to have 10-15 minutes to explore materials and create an object that will make
sound. This can be done individually or in teams.
Teacher note: This free exploration will give students the prior knowledge and experience and allow them
apply that knowledge to create noisemakers in the following lesson.
9. Gather students back together. Have each student or team demonstrate their object. As students
demonstrate, plant the vocabulary terms "high, low, loud, soft" and any other words that students could use to
describe their sounds.
10. Engineering Journal:
Have students sketch a picture of their objects Have students label the parts and describe the sounds by
circling the words that describe their noise.
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Differentiation

Have individual copies of story for children with visual impairments.
Make story into a Big Book to engage all learners.
Have 1 or 2 extra helpers to help with the cup telephone activity.
Have 1 or 2 extra helpers assisting developmentally delayed or younger students with creating their artifact.
Write new vocabulary with symbols to explain meanings in large print for help in assessment phase of lesson.
Pair students heterogeneously ability wise for the cup telephone activity.

Assessments

Draft: Friday, August 7, 2015
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Seven: Red Learns About Pitch and Volume

Time Required

20-30 minutes

Materials

Per Student:
Small Plastic Bottles (1 + 1 extra for teacher) OR
Large Plastic Eggs (1 + 1 extra for teacher)
Sandwich Bag with 2-3 of the following items: craft beads, dry beans, small rocks, buttons, washers, etc.
Small Marshmallows, Pompoms, or Deflated Balloons
Sound Video Quiz Worksheet (accompanies the Brain Pop Jr. Sound Video: www.brainpopjr.com)
Per Class:
Radio
Chart Paper
Marker
www.discoveryeducation.com
If Available:
Stringed instruments (guitar highly recommended)
Drum
Brain Pop Jr. Sound Video: www.brainpopjr.com

Objectives

Students will analyze aspects of sound in regards to pitch and volume.
Students will classify sounds by pitch and volume.

Instructional
Process

Lesson Preparation:
* The students will explore sound in regards to pitch and volume. The materials that you provide are important in
order to provide an authentic learning experience.
1. Plan student organization:
Multiple spaces will be needed. A large group instruction area, such a carpet, and individual desk spaces, to
independently explore the provided materials.
2. Prepare material bags:
In order to maximize exploration time, materials should be placed in a sandwich bag for each student. The
students will investigate each material, eliminating those that would not make their noisemakers effective.
3. Refer to resources:
It is recommended to preview the brainpopjr.com sound video to be sure that you can access the video and
online quiz. The site also provides teachers with great background information in regards to sound.
4. Plan to use chart paper:
During discussions, examples of pitch (high/low) and volume (loud/soft) will be recorded on chart paper. The
chart paper for each should be displayed throughout this lesson for the students to refer to.
5. Plan for student Engineering Journals:
For this particular activity, have students draw and record the material they plan to use in their noisemakers,
labeling the material.
Instructional Process:
1. Describe pitch as how high or low a sound is:
Inform students that pitch describes how low or high sound is.
2. Make a list of high/low sounds:
As a class, make a list of high sounds, giving the examples of a mouse, squeaky toy, scream, triangle, train
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whistle as needed. Repeat this same task in regards to low sounds such as a boat horn, large dog barking,
large drum, etc.
3. Conduct a sound sort:
Low sounds: thunder roll and rumble, bear, dog large dog bark, cartoon boat horn.
High sounds: farm rooster single call, scream female medium horror, electronic fire alarm beeping, squeeze
toy several squeezes.
*Sounds listed above can be found at www.discoveryeducation.com. Create a username and password. In
the search box enter the keywords listed above and select media: sound effect from the drop down menu.
Each of the sounds can be saved onto content tab for easy selection during lesson. Have the students stand.
Instruct them to point up when they hear a high sound and point down when they hear a low sound. (An
alternative could be to use a classical music piece, having the students stand for the high instruments and sit
for low instruments.)
4. Describe that volume is how loud or soft a sound is:
Inform students that volume is how loud or soft a sound is. Demonstrate this quickly by turning on music and
turning the volume up and down.
5. Make a list of loud/soft sounds:
As a class, make a list of loud sounds, giving the examples of a yelling, clapping, thunder, roller coasters, etc.
as needed. Repeat this same task in regards to soft sounds such as a whisper, sprinkling rain, humming, etc.
6. Inform students of this lesson’s design challenge:
Explain to students that they will receive a sandwich bag with different materials and a small recycled plastic
bottle or plastic egg (depending upon what is available). Have students investigate the materials and decide
which would make a good noisemaker.
7. Engineering Journals:
Ask: "What material did you use to create your noisemaker?" Have students complete their journal by drawing
and labeling the material they chose to use in the bottle/egg.
8. Share journal entries:
The students will take turns sharing their engineering journal entries, sharing what material they liked best
and the words they used to label and describe its properties. To guide their share time, ask questions such
as: "Why do you like this material the best?" "Did you notice any weaknesses or strengths?" "What can you
do with the material?"
9. Extension to journal experience:
If time permits, students could have a noisemaker parade marching around the classroom, demonstrating
their noisy creations.
10. If available: Watch www.brainpopjr.com video: Sound. Have students complete the Brainpop easy quiz.
Students may complete the quiz individually or as a large group.

Differentiation

Provide students with prompts provided above to help students create the lists.
For journal entry, do the query as a group and write on a chart. Have children seated with their journal page.
Refer to the chart and remind them what they said they would use to create their noise maker. Help them write
about their picture in their journal.
Enlarge journal page.

Assessments
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Teacher Observation
Engineering Journal (Appendix F)
Sound Quiz (from brainpopjr.com)
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Eight: Red Learns How Size Affects Pitch and Volume

Time Required

20-30 minutes

Materials

Per Student:
Science Journal (Appendix F)
Writing Materials (crayons, pencils, colored pencils etc...)
Per Class:
Anchor Story - Little Red(?) Running Vest (Appendix B)
Engineering Design Process Poster (Appendix C)
Paper Towel Rolls (3)
Glass Cups - drinking glasses or glass jars (3-6, varying sizes)
Pencils - to use as mallets (2)
Empty Soup Cans (3, various sizes)
Loose Parts (beans, rice, stones, marbles, seashells etc...)
Paper - various sizes (3)
* Music ConnectionAdditional instruments can demonstrate or allow the students to further explore pitch and volume. Instruments
that would be great for exploring might include but are not limited to xylophones, different sizes of drums, string
instrument such as guitar, different sizes of triangles, different sizes of cymbals etc...

Objectives

Students will make connections between pitch and volume and the size of an object.

Instructional
Process

Lesson Preparation:
1. Plan for time after the lesson for the students to complete their science journal entry for the day.
2. Assemble different musical instruments for examples. This can be done before the lesson with the students or
teachers can be done independently before the lesson.
Paper Towel Shakers:
1. Begin with three empty paper towel rolls. Keep the first roll at its original size. Cut 1/3 off of the second paper
towel roll. Cut 2/3 off the third paper towel roll.
2. Seal one end of each roll with construction paper or with a material you feel fit.
3. Fill each roll with at least 1/4 cup of dry beans, rice, pebbles etc...
4. Seal the other ends of each roll the same way you did the first end.
Soup Can Shakers:
1. Begin with three empty soup cans. (Cans can be different sizes or the same size).
2. Fill each can with a different material. For example, one can with rocks, one with rice, and one with beans.
3. Make a lid for the cans. Use a thick piece of paper and duct tape over the paper to make a strong lid. Make it
strong enough so your materials like rocks or seashells will not burst the lid.
Drinking Glass Music:
1. Begin with between 3 and 5 glass drinking glasses.
2. Fill each glass with a different amount of water.
3. Use unsharpened pencils or like items as mallets.
4. Have Engineering Design Process Poster printed and on hand from Appendix C.
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5. Plan for time after full group demonstration for the students to explore each group of music makers during
work stations or while rotating in teams.
Optional Idea- Megaphone:
1. Start with three different sizes of paper
2. Roll each piece of paper into the shape of a cone.
*Safety: Students should not share megaphones. Teacher may demonstrate rather than having students test
this.
Instructional Process:
* Begin lesson as a large group. Students will explore different musical instruments during group rotations or
during work station time. Students will then work independently in their science journal.)
1. Review learning and vocabulary from lesson 7 “Pitch and Volume.”
2. Begin with the three paper towel shakers. Explain the material that is used in the shakers. Ask three students
to demonstrate the paper towel shaker by shaking them. Say, “Listen to the three different sized paper towel
shakers." Ask, “Can you hear the different pitch and volume of the three shakers?"
3. Repeat step 2 with the soup can shakers.
4. Repeat step 2 and 3 with the drinking glasses. Be sure to remind the students of the safety precautions when
using glass.
5. Choose three students to model the different sizes of megaphones. Be sure to make the students are aware
that they will not get to explore the megaphone at this time due to the students mouths touching the paper.
However, remind them that they will be able to engineer one for Red’s vest if they choose to use this.
6. Revisit Red’s problem:
Look back at the chart that was written lesson 1. Ask, “What was Red’s problem when walking through the
forest?" Remind students that Red doesn't want to make noise that will attract wild animals but to repel wild
animals. The louder, the better!
7. Engineering Design Process:
Before students explore with the different music makers, review the Engineering Design Process Poster.
Review that the students have already engineered a vest and made corrections. Inform them that they
will reevaluate their vests tomorrow with the new information they learn about music makers.
8. Exploration:
Place students into teams that explore each music maker together. Work music makers into work station time
or free choice if possible.
9. Engineering Journal:
When students have finished exploring each set of music makers, students will document in their Engineering
Journals. Today, the students draw a picture of the music maker with the pitch and volume they think will
work best for keeping Red safe. Have students label their work.

Differentiation

Review the Engineering Design Process Poster ahead of time with students with comprehension delays.
Make sure children with sound sensitivities have headphones available.
Enlarge journal page.

Assessments
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Teacher Observation
Engineering Journal (Appendix F)
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Nine: Redesigning a Safety Vest -- Sound

Time Required

20-30 minutes

Materials

Per Student:
Engineering Journal (Appendix F)
Student Learning Target Checklist (Appendix L)
Paper Vests (created during Lessons 4-5)
Per Class:
Anchor Story: Little Red Running Vest (Appendix B)
Engineering Design Process Poster (Appendix C)
Digital Camera (optional)
Markers
Scissors
Tape - clear or masking
Glue
String
Stapler
Rubber Bands
Twist Ties
Pipe Cleaners
Wax Paper
Aluminum Foil
Construction Paper
Paper Towel Rolls
Aluminum Pie Pans
Cardboard Boxes
Sand
Beans, Rice, Craft Beads, Small Rocks, Buttons, Washers. /etc.
Water
Soup Cans - varying sizes
Small Paper Cups
Plastic Eggs, Film Canisters, and/or Plastic Bottles

Objectives

Students will review and implement the Engineering Design Process to create a noisemaker capable of
producing loud sounds.

Instructional
Process

Lesson Preparation:
1. Prepare materials:
Place materials from lessons 6-8 in an area where the students can have the ability to select their preferred
materials.
2. Distribute student vests:
The students will be adding materials to the vest they created in Lesson 5.
Instructional Process:
1. Story Review:
Review Little Red Running Vest from lesson one.
2. Review vest design challenge from Lesson 5:
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3.

4.

5.
6.
7.

Differentiation

Ask students to share what they did to their vests to make them visible as Red travels through the city in the
dark.
Engineering Design Process review:
Review the Engineering Design Process from lesson one. Ask: “How do you think we can use the
Engineering Design Process to keep Red safe when walking on the path through the woods?” At this point,
the students should mention adding materials to their vest to produce loud sounds.
Design review:
Have the students look at their Engineering Journal from Lessons 6-8 to help generate ideas about the
materials that could be added to their vests to help produce sound. Remind students that noisemakers like
the ones created during Lessons 6-8 can be used as well.
Collaborative talk:
Allow the students a few minutes to share what they want to add to their vests with their teams. Hand back
vests that created during Lesson 5.
Student designs:
Allow the students plenty of time to make their vests using the materials provided. Guide students to try to
either follow their designs and remember why they chose to change their designs.
Engineering Journals:
In their engineering journals, have the students draw and label the materials they attached to their vests,
including the materials used to attach other materials such as noisemakers to their vests.

Display pictures of objects that students might want to add to their designs with words to help students write
labels for redesign.
Have prewritten words for labeling purposes.
Have extra adult help for the testing portion of the lesson.
Have children not actively testing their vests leave the room to maintain quiet for the observers.

Assessments
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Section II: STEM Lesson Plan
Title of Lesson

Lesson Ten: Red's Second Design Review and Redesign -- Sound

Time Required

20-30 minutes

Materials

Per Student:
Student-designed Safety Vests
Engineering Journal (Appendix F)
Performance Assessment Rubric (Appendix K)
Student Learning Target Checklist (Appendix L)
Writing and Drawing Materials
Noise Making Objects (created by students in Lessons 6,7 and 8)
Materials to Attach Noise Makers to Vests (staples, tape. string, chenille sticks, twist ties, hole puncher, etc.)
Per Engineering Team:
New Paper Bag Vest
Per Class:
Anchor Story: Little Red Running Vest (Appendix B)
Engineering Design Process Poster (Appendix C)
Class Data Collection Sheet (Appendix M)
Chart Paper
Markers
Sound Meter or Sound Meter Smart Device APP
Charts about sound from Lessons 6, 7, and 8 plus any group charts created during the Lesson 5 design review
Original KWL Chart from Lesson 1
All materials used throughout the unit for both light and sound need to be available for final designs

Objectives

Students will collect and analyze data regarding the types of sounds made by student designed vests.
Students will implement the Engineering Design Process to redesign a vest as a team that meets the design
criteria.

Instructional
Process

Lesson Preparation:
1. Display materials and charts created throughout the unit:
The charts and Engineering Design Process Poster should be visible for students to refer to as needed. This
will help remind them of what they have learned in previous lessons.
2. Prepare a sheet of chart paper for data collection:
On a sheet of chart paper write each student's name followed by a short line.
3. Plan student organization:
The students will need space to have their vest and journal in front of them at the same time as they are
recording plans for redesign.
4. Tape off observation marks on classroom floor:
The students will need to stand at least 15 feet away from their team to allow enough space between to test
modeled vests with sound meters. Before beginning the lesson, place a mark on the floor for the models to
stand on and another for the rest of the team to stand on or behind to ensure they are standing far enough
away from each other.
5. Create an instructional station:
Arrange for students to use the sound meter in teams of 3 to 4 or plan to do this as a large group activity and
have sound meter in a central location.
6. This lesson will require a quiet room:
Students will use a sound meter to measure the loudness of sounds created by their vests, so the room must
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be quiet.
7. Plan for student Engineering Journals:
For this particular activity, have students will draw and record how they plan to alter their vest, labeling the
materials, and then draw the final vest created by their team.
8. Plan for redesign of vests:
Have previously created noise making objects and other materials for students to use to attach noise making
objects to their vests in a central location.
Instructional Process:
1. Story retelling:
Allow students a few minutes to retell the story to a partner.
2. Show sound meter:
Have students whisper, talk, clap, yell etc. to see how the meter works.
3. Review the chant:
Lead the class through the chant "We're going to Granny's House" (Appendix D) and have them follow the
movements associated with each part of the chant. Review that this is a simulation of what Red did as she
went to Granny's house each day. A simulation is an imitation of how something works.
4. Perform design review:
In teams, have students stand on the marks made earlier. Using the chant, have the students wear their vests
and complete the activity one team at a time or one student at a time (or more, if space and more sound
meters are available). Have the acoustical engineer from each team observe and report the meter readings.
Have information engineer from each team record the readings on the chart paper (see Lesson Preparation,
step 2). They should write the meter reading on the short line next to the name of the student simulating the
run through the woods/city. Have students switch places and roles and repeat the simulation.
5. Display and discuss results:
In small groups or as a whole class, discuss the various materials different students used on their vests to
create sounds. Have students compare the materials used for the vests that made the loudest sounds and
the materials used for the vests that made the softest sounds. Help students recognize patterns of what
works and what does not work for making noise.
6. Engineering team redesign:
Engineering teams are now ready for their final redesign of Red’s vest. Give each team a new vest, and have
them create one vest as a team rather than individually. As the teams redesign, walk around to listen to
conversations taking place, record anecdotal notes, and take pictures (if possible) of the redesign process.
7. Design review:
Once the teams are finished with their redesign, allow the students a few minutes to compare their previous
vest to their newly redesigned vests. Ask: "Why is your new vest better for Red to stay safe to and from
Granny’s house?" If the students changed their noise maker from their old vest, ask: "What makes this vest
better?"
8. Integration idea:
Allow the Art teacher and Music teacher to come in and see the student’s redesigned vest. If time allows, the
Art and Music teachers could watch the redesign process.
9. Review the KWL chart from lesson 1. Asking the same questions, fill out the L section of the chart to see what
the students have learned. Cross out any incorrect information in the K section.
10.Engineering Journal:
In their Engineering Journals, have students sketch what their final prototype looked like. If possible, take a
photograph of each child wearing their team's vest.

Differentiation

Students with fine motor difficulties could have help from the Teacher or teacher’s aide with cutting or gluing.
Instead of having partners retell the story, retell the story to the group.
Display pictures of objects that students might want to add to their designs with words to help students write
labels for redesign.
Have pre-written words for labeling purposes. Have extra adult help for the testing portion of the lesson. Have
children not actively testing their vests leave the room to maintain quiet for the observers.
Try to pair children with auditory over stimulation characteristics with a similar child - try to put them
on the edge of the class or in another room if possible.
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Assessments
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Read the book ahead of time to children with auditory processing delays, as well as at the beginning of the
lesson with the whole class.
Engineering Journal (Appendix F)
Performance Assessment Rubric (Appendix K)
Anecdotal Notes on Student Learning Target Checklist (Appendix L)
Class Data Collection Sheet (Appendix M)
Teacher Observation
Final KWL Chart compared to KWL from Lesson 1
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Section III: Unit Resources
Materials and
Resource
Master List

Per Class:
Anchor Story - Little Red’s Running Vest (1) (Appendix B)
Engineering Design Process Poster (1) (Appendix C)
Chant: We’re Going to Granny’s House (1) (Appendix D)
Sources of Light Pictures (Appendix J)
Class Data Collection Sheet (Appendix M)
Chart Paper (5)
Digital Camera (optional)
Construction Paper -varying sizes
Cardboard (6 - 3”x5” pieces each covered with one of the following construction paper colors: red, blue, yellow,
green, black, white)
Glue
Tape (clear or masking- 1 roll)
Safety Scissors
Strong Flashlight
Non-breakable mirror
Cardboard (4-5 pieces 3”X5”)
Aluminum Foil (1-roll)
Zip Seal Plastic Sandwich Bags
Color Viewing Box (1) (See Appendix for instructions on making box)
Sentence Strips
Radio
Masking Tape
Duct Tape
Glitter
Bucket (or large container) - filled 2-3” deep with water (1)
Non-floating Object - small (1)
Wax Paper (1 roll)
Stapler (1 per team)
Stringed Instruments (guitar highly recommended)
Drum
Drinking Glasses (3-6)
Pencils - for use as mallets (2)
Empty Soup Cans (3)
Sound Meter or Sound Meter Smart Device APP (1)
Per Student:
Science Journal (Appendix F)
Performance Assessment Rubric (Appendix K)
Anecdotal Notes on Student Learning Target Checklist (Appendix L)
Writing Materials (Crayons, pencils, colored pencils etc...)
Paper Grocery Bag
Aluminum Pie Pan (1 per student/team + several extra)
Paper Towel Tubes (6)
Rubber Bands (2 + several extras)
Glue
Beans, Rice, or Both (1/2 cup per student/team)
Pipe Cleaners / Chenille Stems (3-5)
Twist Ties (3-5)
Cardboard boxes (various sizes)
Sand (1/2 cup per student/team)
Plastic Bottles
Sandwich Bags
Small Paper Cups (2)
Loose Parts:
* These are possible items that can be used if available or replaced with other readily available materials. No
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specific quantities are needed, and items can be mixed and matched to meet student designs.)
Craft Beads
Buttons
Dry Beans
Small Rocks
Washers
Marshmallows
Pom-Poms
Stones
Marbles
Seashells
Yarn or String
Craft Sticks
Chenille Stems
Metal juice Lids (such as off of frozen orange juice)
Plastic Lids (such as off of Cool Whip, etc.)
Optional:
Overhead Projector
Small Shallow Clear Water Container (to set on overhead projector)

Key Vocabulary

The following terms may or may not need to be defined to your students. The expectation at this grade level is
that your students will be introduced to these terms. Introduce as many or as few of these terms as needed to
ensure that your students can be successful.
Acoustical Engineer- The Acoustical Engineer observes and reports the reading from the sound meter.
Artifact- An object made by people.
Bendable- Something that can be twisted.
Brainstorm- A collection of ideas.
Breakable- Something that is fragile.
Bright- Something easy to see.
Build- To develop something new with select materials.
Combine- Bringing two or more things together to make something new.
Compare- To examine or more objects to find similarities and differences.
Construct- To make something by arranging or combining materials together.
Dark- To have very little or no light.
Data Analysis- Taking a close look at collected information.
Data Collection- Gathering information from multiple places.
Design- To sketch a plan for a project.
Design Challenge- A challenge where students design a vest for Red.
Documentation- A way to record information.
Ear Drum- A tiny tympanum in our ear that vibrates and sends messages to our brains so we can hear.
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Engineering Design Process- The process of questioning, thinking, designing, testing, and redesigning
something to solve a problem.
Exploration/Explore- To study objects while using senses (sight, smell, hear, touch)
Experiment- To conduct a test.
Flashlight- A source of artificial light.
Flexible- Something that can be bent easily without breaking.
Hard- Something that is solid or firm and is not soft.
Heavy- Something that has great weight and may not be easy to lift.
Information Engineer- The Information Engineer records the team’s findings.
Investigating- To examine or study something.
Kazoo- A small wind musical instrument.
Light (weight)- Something that does not have great weight and may be easy to lift.
Light- Something that makes things visible.
Light beam- A column of light.
Light source- Something that produces light.
Materials- A group of objects you might need to complete a task.
Materials Engineer- The person on the team that ensures they have all the materials their team needs in order to
conduct their study.
Megaphone- A cone shaped device that directs a sound, making it louder.
Noisemaker- Something that makes noise.
Nursery Rhyme- A short children's rhyme that usually tells a story.
Optical Engineer- Optical Engineer directs the testing of the different materials and their reflectivity.
Observation- To make note of something seen.
Pitch- How high or low a sound is to the human ear.
Problem (story)- The thing that needs to be solved.
Project Engineer-The person that helps all team members remember and complete their tasks.
Properties- A word to describe the way things sound, smell, feel, taste, and see.
Record- a way to document information.
Recorder- The person that makes sure the groups findings are recorded.
Redesign- To look at a plan and make changes to make your original plan better.
Reflection- When light bounces off of something.
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Rough- Something that has an uneven surface and might be course.
Rhyme- Words that have similar endings. Example: hat, rat.
Safety- A rule to protect you.
Shine- Something that is bright.
Size- How big or small an object is.
Sketch- A drawling or painting to document information.
Smooth- Usually a flat surface free of bumps.
Solution (to a problem)- The act of solving a problem.
Sort- To separate objects into different groups by specific characteristics.
Sound- A noise or musical tone created by vibrations.
Sound meter- A devise that is used to measure noise or sound.
Sound waves- A pressure wave caused by vibration.
Stiff- Something that cannot be bent easily.
Stretchy- To extend the length of something.
Surface- The outside of an object.
Squeaky- A short high-pitched sound.
Team- A group of people working together to accomplish a goal.
Tear- Using force to separate an object.
Tympanum- The surface that is contacted by air or something else and vibrates to produce a sound.
Travel- To go from one place to another.
Test- To evaluate a design.
Texture- The quality of a surface.
Vibration- Something that moves fast and creates sound.
Vest- A sleeveless piece of clothing.
Volume- How loud or quiet something sounds.
Woods- A largely forested area.

Technical Brief
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Light is so common that we often take it for granted. How quickly would our world change if there was no light.
People have found ways of making and controlling light in order to see when there is no sunlight. At first they
produced light with torches, then candles, followed by oil lamps, and finally electric lights. Once man had
developed methods for producing light, it was natural to ask the question, “What is light?”.
The physical phenomenology called light is actually created by electromagnetic waves. These waves consist of
three components, wavelength, phase, and amplitude. The wavelength defines the visible color we observe as
humans. Visible light wavelengths range from 7x10^-5nm(red) to 4x10^-5nm(violet). The phase defines the
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polarization of perceived light. The amplitude of the light waves is related to perceived brightness. Visible light is
just a small portion of the electromagnetic spectrum of radiation.
Sound surrounds us all the time. The chirping of birds or the ringing of an alarm clock may wake us in the
morning. Throughout the day we hear the voices of familiar people, the roar of car engines, and the clatter of
pots and pans. All the sounds we hear have one thing in common. Every sound is produced by the vibration of
an object. These vibrations create pressure waves at some frequency. The frequency of the sound is the number
of vibrations per second. The measure of vibrations per second is measured in Hertz(Hz), where one Hertz is
equal to one vibration per second. Sound waves propagate in spheres around the source of the vibration.
Humans can hear sounds as low as 10 Hz and as high as 25,000 Hz.
Sound has great importance in our lives. Sound makes it possible for us to communicate with each other through
speech. The sounds of music bring us pleasure. The sounds of televisions and iPads bring us information and
entertainment. We are warned of danger by sounds such as car horns and fire alarms.
In this lesson we will combine what we learn about light/color and sound to design a safety vest.

Safety and
Disposal

Students should be reminded not to point flashlights into eyes. Students should not consume any materials used
in this lesson. Students should not use noisemakers near anyone's ears.
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Section IV: Appendices
Appendix A – Ohio Early Learning and Development Standards
Appendix B – Anchor Story: Little Red(?) Running Vest
Appendix C – Engineering Design Process Poster
Appendix D – “We’re Going to Granny’s House” Chant
Appendix E – Student Engineering Team Role Cards
Appendix F – Engineering Journal and Instructions
Appendix G – Teacher Background Knowledge
Appendix H – How to Make the Paper Bag Vest
Appendix I – How to Make a Light Box
Appendix J – Sources of Light Pictures
Appendix K – Performance Assessment Rubric
Appendix L – Student Data Collection Sheet
Appendix M – Class Data Collection Sheet
Appendix N -- Diagram of Inner Ear
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