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Abstract
According to the United States Department of Commerce, careers in science,
technology, engineering, and mathematics (STEM) are growing faster than occupations
in other areas. However, in-class academic concepts can seem abstract with little
relevance to a student’s life. There is therefore a need for in-class curricula that links
academic concepts with real-world STEM applications.

Over the past 10 years, Texas A&M Transportation Institute (TTI) researchers have
developed many educational activities for elementary and middle school students (K-38)
that provide an opportunity to gain hands-on experience and insight into what
transportation engineering and other STEM careers have to offer. In 2011, a TTI
researcher taught approximately 300 fifth graders about the scientific principles of
reflection, refraction, and retroreflectivity through a brief history of sign sheeting, hands-
on activities, and a laboratory exercise. While these activities successfully engaged the
students, it is not possible for one researcher to visit the numerous K-12 classrooms in
their area, much less on a state- or nation-wide level. Therefore, TTI researchers
created a curriculum and associated materials that can be used by teachers and other
professionals to connect real-world applications in transportation to academic concepts
to enhance the STEM learning experience for students.
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Introduction

According to the United States Department of Commerce, careers in science, technology,
engineering, and mathematics (STEM) are growing faster than occupations in other areas. The
transportation industry relies heavily on the STEM fields to solve mobility and safety issues for
all users. However, math and science scores on average among U.S. students are lagging behind
those of students in other developed countries. In addition, research has found that most Americans
thought their traditional STEM related classes were boring and had no relevance to their life (1).
Methods to change this perspective include engaging students with real-life applications, working
in teams to solve real-life problems, and/or participating in tours. Unfortunately, most of these
activities occur outside of the classroom. All of this points to a need for in-class curriculum that
links academic concepts with real-world STEM applications.

Over the past 10 years, Texas A&M Transportation Institute (TTI) researchers have developed
many educational activities for elementary and middle school students (K-8) that provide an
opportunity to gain hands-on experience and insight into what transportation engineering and other
STEM careers have to offer. While researchers developed most of these activities for use during
student visits to TTI, some of the material has been presented to students in a classroom setting.
For example, in 2011, a TTI researcher taught approximately 300 fifth graders about the scientific
principles of reflection, refraction, and retroreflectivity through a brief history of sign sheeting,
hands-on activities, and a laboratory exercise. While these activities successfully engaged the
students, it is not possible for one researcher to visit the numerous K-12 classrooms in their area,
much less on a state- or nation-wide level. Therefore, TTI researchers created curriculum and
associated materials that can be used by teachers and other professionals to connect real-world
applications in transportation to these academic concepts to enhance the STEM learning
experience for students.

Overview of Curriculum

The following sections provide an overview of the Exploring the Science of Retroreflectivity
curriculum. The actual curriculum and associated materials are located in the Appendices.

Kids see signs everywhere on the road. Some signs advertise businesses, some convey a message
about a product or service, and others help guide travelers to their destinations safely. The latter
are categorized as road signs, and while they may look like ordinary signs, there is some amazing
engineering that goes into every one of them. Most drivers and passengers are completely unaware
of the science behind the signs. This curriculum seeks to help students use discovery techniques
and STEM lessons to better understand the characteristics of light as they navigate through the
activities and challenges that follow the history of road signs.



The curriculum was developed to complement traditional teaching methods and meet Next General
Science Standards (NGSS) and Texas Essential Knowledge Standards (TEKS) for grades 4
through 6. Specific NGSS and state standards are incorporated into each lesson, with extensions
and modified lessons included for time allowances and informal education opportunities. After
completing the curriculum, students will:

e understand the visible light portion of the electromagnetic spectrum.

e understand reflection, refraction, absorption, transmission, diffusion, and retroreflection of
light.

e have the ability to collect and analyze relevant data and draw logical conclusions.

e have the ability to design and construct models to test ideas using criteria for functionality,
effectiveness, and constraints in materials.

e understand how new technologies help improve current ideas for increased benefits.
e understand a basic engineering design process including: define, plan, make, test, and reflect.

e understand how engineering for retroreflection connects to careers and real-world problem
solving.

The five lessons described below were built out to the 5E model (engage, explore, explain,
elaborate, and evaluate) with at least one student activity or lesson per section. Each lesson builds
from the prior lesson and can be utilized in its entirety or broken apart to meet learning and time
constraints. Each lesson provides background information, activity plans, a supply list, vocabulary,
and teacher preparation information.

Engage - What Do We See?
In this lesson, students investigate what we see and why. Why is the table black? Why is the chair

shiny? Why is the rug blue? What if it is clear? What color is sunlight? What is emission? What is
transmission? What is reflection? What is absorption? How do reflection and absorption determine
the colors we see?

Explore - How Does Light Travel?

In this lesson, students analyze more properties of reflection, including angle of reflection, amount
of both reflection and absorption, and also diffusion and refraction through various medians. Some
colors are brighter, some are darker. This lesson will allow students to use their observational skills
to answer these and other questions based on reflection, absorption, transmission, and refraction
of light. If a laser is pointed at the mirror, what direction will it go? What colors are better at
absorbing light? What causes diffusion of light? Can we bend light?



Explain - Can We Change What We See?

In this activity, students investigate how glass spheres can change what we see and how they can
help drivers see traffic signs clearly in the dark. What makes a sign more visible at night? What
colors offer better reflection at night? What is retroreflection? How do we bend and bounce light
back to the source from several different angles, using refraction and reflection to our advantage?

Elaborate - Can We Control What We See?
In this activity, students will learn and use the engineering design process. They will design,

construct, and test retroreflection of a traffic sign to maximize its visibility to a driver at night.

Evaluate - Can We Make Good Better?
Students will be introduced to new technologies in retroreflection. Even when things work,

engineers and scientists are always trying to find better solutions. At TTI, researchers strive to
develop new ways to make the roads safer for everyone, every day. In this lesson, students will
compare various retroreflective materials to determine which technologies are the most effective,
allowing drivers to see them in time to make safe driving decisions.

Lesson details can be found in Appendix A. Some activities have associated lab worksheets. These
lab worksheets and the answer key can be found in Appendix B. A presentation slide deck is also
available (see Appendix C). Slides are provided to aid teachers with demonstrations, student
activities, and class discussion questions. The slide deck also contains fun facts in transportation.
The slides can be used in their entirety or as needed.

Table 1 contains the recommended teaching time for each lesson. The first three units (Engage,
Explore and Explain) are background lessons leading to the retroreflectivity units (Elaborate and
Evaluate). Teachers may choose to do all, some, or none of the background units depending upon
students’ prior knowledge.

While a list of materials is available for each lesson so that educators can procure their own
supplies if desired, TTI has eight pre-assembled kits that are ready to go for a classroom. Each kit
contains most of the supplies needed to complete the lessons in their entirety (student activities
and teacher demonstrations), including items that may not be readily available in the classroom.
Each kit contains both returnable and consumable items for a classroom of 30 students and can be
customized to meet the needs of several classes (see Figure 1). Items not in the kit include: crayons
or map pencils, scissors, glue, clear tape, extra paper, and 300 ml beakers or clear drinking glasses.



Table 1. Recommended Teaching Time

ACTIVITY DESCRIPTION TIME
ENGAGE UNIT WHAT DO WE SEE? 45-50-minute class
ENGAGE-TD-1 A Rainbow of Light 10-15 minutes
ENGAGE-SA-1 Rainbow Glasses 10-15 minutes
ENGAGE-SA-2 Comparison of Colors, Reflection, and Absorption 20 minutes

EXPLORE UNIT

HOW DOES LIGHT TRAVEL?

45-50-minute class

EXPLORE-SA-1 Angle of Reflection 10 minutes
EXPLORE-SA-2 Diffusion 15 minutes
EXPLORE-SA-3 Refraction 20 minutes

EXPLAIN UNIT

CAN WE CHANGE WHAT WE SEE?

30-minute class

EXPLAIN-TD-1 Light through a Glass Sphere 15 minutes
EXPLAIN-SA-1 Does Color Matter? 15 minutes
EXTENSION-1 Measuring Headlights and Calculating Averages 30-45 minutes

ELABORATE UNIT

CAN WE CONTROL WHAT WE SEE?

Two 45-minute classes

ELABORATE-SA-1

Engineering Design Process Challenge

1 hour 30 minutes

EXTENSION-2 Building Better Models 20-45 minutes
EVALUATE UNIT CAN WE MAKE GOOD BETTER? Three 45-minute classes
EVALUATE-TD-1 Prismatic Retroreflection 10 minutes
EVALUATE-SA-1 A Closer Look 20 minutes
EVALUATE-SA-2 Test Engineering 60 minutes

EVALUTE-SA-3 Sharing Solutions 45 minutes

EXTENSION-3 Creating a Class Retroreflective Sign 30 minutes

UNIT TIME: time required to complete the entire lesson with information, student activities, teacher demonstrations, and lab sheets. This time

does not include extensions.

STUDENT ACTIVITY (SA): time required to complete each individual activity and associated lab sheet.

TEACHER DEMONSTRATION (TD): time required to complete the teacher demonstration and associated lab sheet.
EXTENSION: the estimated time required to complete only the extension activity, separate from the unit time.




Figure 1. Material kit contents.



Curriculum Evaluation

In the fall of 2017, two teachers at Allen Academy in Bryan, Texas taught the Exploring the
Science of Retroreflectivity curriculum to fifth and sixth grade students. Researchers revised the
curriculum and associated materials based on the feedback received from the teachers and in-class
observations.

Promotional Activities

On March 30, 2017, two TTI researchers exhibited at the 2017 STEM 4 Innovation Conference
for K-12 Education in College Station, Texas. These researchers promoted the Exploring the
Science of Retroreflectivity curriculum, which was under development, and student visits to the
TTI facilities.

On January 25, 2019, three TTI researchers exhibited at the 2018 STEM 4 Innovation Conference
for K-12 Education in College Station, Texas (see Figure 2). These researchers promoted the
Exploring the Science of Retroreflectivity curriculum by handing out brochures about the
curriculum, talking with teachers, and demonstrating some of the student activities and in-class
curriculum evaluations.

Figure 2. 2018 STEM 4 Innovation Conference exhibit.



Additional Products

The Exploring the Science of Retroreflectivity curriculum and associated materials are located at
https://tti.tamu.edu/safe-d. Teachers and other professionals interested in using the curriculum may
contact STEM@tti.tamu.edu for a materials kit or more information.

Education and Workforce Development Products

This educational development project focused on the enhancement and expansion of in-class
STEM activities that connect real-life applications to academic concepts. The target users are
teachers and other transportation professionals. The student audience is students in grades 4-6.

Technology Transfer Products
The technology transfer products included:

e development of promotional materials (brochure and video).

e publication of the curriculum and associated materials online.

e promotion of the curriculum at conferences.

e development of four “train the trainer” videos (available online).

e creation of material kits that can be supplied to teachers upon request.

References
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Appendices

Appendix A - Teacher Lesson Plans

Appendix A contains the teacher lesson plans. The five lessons were built out to the 5E model
(engage, explore, explain, elaborate, and evaluate) with at least one student activity or lesson per
section. Each lesson builds from the one prior and can be utilized in its entirety or broken apart to
meet learning and time constraints. Each lesson provides background information, activity plans,
a supply list, vocabulary, and teacher preparation information.
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Appendix B - Student Lab Worksheets and Key

Appendix B contains the student lab worksheets and the answer key.
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SV 83 COMPARISON OF COLORS, REFLECTION, AND ABSORPTION

Place the pieces of construction paper on the desk or table in front of you. With the lights off, shine the flashlight on the
center of each color and rank the colored paper from brightest (1) to the least bright or dimmest (4).

PAPER COLOR WAS MORE LIGHT ABSORBED OR MORE LIGHT REFLECTED? RANK

1. Does absorption or reflection make an object appear brighter? Explain your thoughts.

2. If objects that absorb light convert the light energy to heat energy, which color object would absorb the most light and increase in
temperature most easily: black or yellow? Explain your answer.

3. In conclusion, explain how reflection and absorption determine which colors we see and how bright a color appears to our eyes.
You may use an example to help explain your answer.
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REFRACTION CONTINUED
Shine a laser light through the liquid and look through the top of the glass. First shine Describe what you see in each glass above.

the light through the middle and then through closer to the side. 1 Laser #1:

Draw the path of the laser light for each below.

2. Laser #2:

3. What do both paths have in common?

o
=
®
&
©
b
=
3
s
g
2

—

4. Which shows the greatest difference from the entry
light? Explain.

REFRACTION refers to the bending of light. Based on your above observations, answer the following questions.

1. Did light from the straw and the laser bend more or less when closer to the outside curved surface of the glass?

2. If water bends light, where or how might what a driver sees change in the rain or snow?
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REDESIGN: Redesign to solve any problems with your sign. Document some things you might change to the design. Did you consider varying the
depth of marbles, adjusting the spacing between marbles, or changing what is behind each marble or marbles?

FINAL TEAM SIGN DESIGN

SHARE SUCCESS:
Share successful solutions with the class, not only the finished product, but the steps you took along the way.

What are some features that successful projects have in common?

What was the best retroreflective feature on your project? Why?

What was the best retroreflective feature of another project? Why?

How could we combine all the team’s best work for even better retroreflective results?

If you had more time, or other resources, how could you imprave on your sign?
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IDENTIFY the problem or challenge. What is the problem you are working to solve or question you are trying to answer?

BRAINSTORM ways to solve the problem. What are some methods you could use to test the materials. Remember all ideas are
worth writing down and considering!

DESIGN your investigation. After discussing your ideas, narrow your investigation down to the investigation that will give you
answers that will best help you solve your problem. Describe your investigation design in detail.

CREATE your investigation. Set everything up and prepare to investigate!

TEST AND EVALUATE! Conduct your investigation and record ALL observations, data, and more below. Draw any data charts,
graphs and more you will be using to collect and analyze your data. Use a separate piece of paper as needed.
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L0 g L B o) B RAINBOW OF LIGHT

Based on your observations, answer the following questions.

Complete the diagram

below. Color and label
each ray of light.

1. What is visible light?

Visible light is a combination of red, orange, yellow,
green, blue, indigo and violet that we see combined.

2. List three objects that produce and emit light?

Some examples are the sun, light bulbs,
tv screens, computer screens. Basically
anything that generates and puts out it's

own light. Omwge
Note: Not the moon, it is reflected light.

3. What color does light appear to be? Green
White Bl.c

4, We call natural light “white light”. What happens
to the white light as it shines out the other side
of the prism? Vislet

Shows ROYGBIV

STUDENT ACTIVITY - 1 DRAW AND EXPLAIN HERE:

RAINBOW GLASSES
Using the rainbow glasses provided in the kit, look into
the lights around your classroom,

1. Pick your favorite light pattern. In
the box, illustrate and describe what
patterns and colors you see.

2. The glasses tell you about the lights
that shine around you. How is it
different than looking just with your
eyes?

The glasses show the ROYGBIV, but
without them on you just see the
white light.
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SV 83 COMPARISON OF COLORS, REFLECTION, AND ABSORPTION

Place the pieces of construction paper on the desk or table in front of you. With the lights off, shine the flashlight on the
center of each color and rank the colored paper from brightest (1) to the least bright or dimmest (4).

PAPER GOLOR WAS MORE LIGHT ABSORBED OR MORE LIGHT REFLECTED? RANK
blue More light seems to be absorbed, less reflected, dim blue.
red More light seems to be absorbed, less reflected, dim red.
yellow Less light seems to be absorbed, more reflected, bright.
black Almost all the light is absorbed, very little reflected, dim.

1. Does absorption or reflection make an object appear brighter? Explain your thoughts.

Reflection. If the darker colors are absorbed and the lighter colors are reflected the brighter the objects will appear.

2. If objects that absorb light convert the light energy to heat energy, which color object would absorb the most light and increase in
temperature most easily: black or yellow? Explain your answer.

Black would absorb the most light energy and then convert it to heat energy, becoming hotter than a similar but yellow
object.

3. In conclusion, explain how reflection and absorption determine which colors we see and how bright a color appears to our eyes.
You may use an example to help explain your answer,

Colors that are absorbed are not visible to our eyes, but those reflected are. If only one color, such as blue is reflected,
then the object will appear blue while a combination of colors reflected such as blue and green might appear aqua blue,

a combination of colors.
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e S e iin e <0 REFRACTION CONTINUED

Shine a laser light through the liquid and look through the top of the glass. First shine Describe what you see in each glass above.

the light through the middle and then through closer to the side. 1 Laser #1:

Draw the path of the laser light for each below.
P g There is refraction, the light bends through the middle.

2. Laser #2:

There is refraction, the light bends more through the
middle.

3. What do both paths have in common?

Both show refraction of the laser light as it passes
through the water.

o
2
8
&
0
=
=
H
3
3
H

4. Which shows the greatest difference from the entry
light? Explain.

The path that begins closer to the outside of the beaker
(#2) has a greater amount of refraction than the one in
the middle (#1).

REFRACTION refers to the bending of light. Based on your above observations, answer the following questions.

1. Did light from the straw and the laser bend more or less when closer to the outside curved surface of the glass?

The laser bends more when the straw and the laser are closer to the outside. The water and the glass were at a more
curved angle and thus bent the light with a greater angle.

2. If water bends light, where or how might what a driver sees change in the rain or snow?

In the rain or snow, the drops or flakes will also refract and diffuse light as it passes through the precipitation.
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RETROREFLECTION combines reflection with refraction and some diffusion to help drivers better see road signs.
Based on your observations, describe how retroreflection works.

Retroreflection is when light is reflected and refracted in a way that the light is returned towards the source.

SRV SR G BRI DOES COLOR MATTER?

Place the five various colored marbles on a white or light colored surface. Holding the flashlight in front of your chin, shine the light at each
marble and record what you see. Describe how the light retroreflected with each color and rate them 1-5, brightest=1, dimmest=5.

COLOR: COLOR 1: COLOR 2: COLOR 3: COLOR 4:
CLEAR
RANK RANK RANK RANK RANK
1 Light colors rank|2-3 while darker colorgwill rank 4-5.
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PART 2: DESIGN

INDIVIDUAL: Continue to work alone to complete your design. Now itis time to work through all of the pros and cons of each idea.
Here you will design a sign that tells drivers to turn right. You can use pictures or words or both on your sign. Make sure your sign fulfills the
criteria and uses only the materials allowed. This design is your very own idea that you will share with the group after completing your design and
answering the first two questions below. Be creative.

YOUR PERSONAL IDEA FOR THE SIGN

For this section, students must be specific in their design.
Make sure they include colors, number of marbles, foil if needed, etc.

What do you like best about your personal idea? Why?

What do you have the most concern about your personal idea? Explain.
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PART 3: TEAM DESIGN
With your team, design again. Combine each membetr’s design info one so that you maximize your great ideas for a successful design that
meets the criteria. Be very detailed in your drawing and label all items. While not every idea will be a part of the team sign, all ideas help generate
solutions. Part of the engineering design process is working through ideas to find the best solutions to the problem. 3M Engineer Tim Hoopman
said, “Be arisk taker. Let your failures be your education and your successes be your legacy.”

TEAM SIGN DESIGN (everyone should have the same sign here)

For this section, students must be specific in their design.
Make sure they include colors for each part/material,
number and color of marbles, foil if needed, drawn to scale, etc.

MATERIALS LIST:
Be very specific, ex: 3 red marbles. Remember you can ONLY use materials from the original list.

CREATE: Make a sign using the team’s best ideas.

TEST & EVALUATE: Test out your sign and evaluate the results. Record all positive and negative results.
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REDESIGN: Redesign to solve any problems with your sign. Document some things you might change to the design. Did you consider varying the
depth of marbles, adjusting the spacing between marbles, or changing what is behind each marble or marbles?

FINAL TEAM SIGN DESIGN

For this section, students must be specific in their design.
Make sure they include colors for each part/material,
number and color of marbles, foil if needed, drawn to scale, etc.

SHARE SUCCESS:
Share successful solutions with the class, not only the finished product, but the steps you took along the way.

What are some features that successful projects have in common?

Most likely they will have clear marbles with foil wrapped or in place behind the marble surrounded by a dark background
for contrast. They will have a clear, easy to read, and understandable message.

What was the best retroreflective feature on your project? Why?

Should be the clear marbles, so long as they had a shiny backdrop or foil wrapped on backside of the marble.

What was the best retroreflective feature of another project? Why?

Contrast is another factor that contributes to a good sign, as well as clear message.

How could we combine all the team’s best work for even better retroreflective results?

Here the class will choose a feature from each sign and combine them into one sign.

If you had more time, or other resources, how could you improve on your sign?

Here students will likely add features and techniques they learned from other groups.
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IDENTIFY the problem or challenge. What is the problem you are working to solve or question you are trying to answer?

As a group they are trying to design an investigation that will best determine the retroreflective material that will best be seen by
drivers at night from the greatest distance allowing drivers to most safely follow traffic signs.

BRAINSTORM ways to solve the problem. What are some methods you could use to test the materials. Remember all ideas are
worth writing down and considering!

Here there will be a variety of ideas. Remind them that this is for a fast moving vehicle at night. Some may even realize that they can
cut out patterns in the same dark paper and place it over the retroreflective material for “drivers” to identify. If so, they will need the
same pattern, sothat the amount oflight shone onto the patternis equal for each sample, possibly turned in different directions for the
“driver” to say at what point they can identify the shape and possbily the direction. Examples would be an arrow, a letter in the
alphabet pointed in a different direction for each of the three samples. Depending on the hallway, you may encourage them to have
dimmer light (flashlight) to shine as the samples are all very retroreflective, even a small sample of the each of the retroreflective
samples is very bright.

DESIGN your investigation. After discussing your ideas, narrow your investigation down to the investigation that will give you
answers that will best help you solve your problem. Describe your investigation design in detail.

See above.

CREATE your investigation. Set everything up and prepare to investigate!

TEST AND EVALUATE! Conduct your investigation and record ALL observations, data, and more below. Draw any data charts,
graphs and more you will be using to collect and analyze your data. Use a separate piece of paper as needed.
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Appendix C - Presentation Slide Deck

Appendix C contains the presentation slide deck. Slides are provided to aid teachers with
demonstrations, student activities, and class discussion questions. The slide deck also contains fun
facts in transportation. A PowerPoint slide file is available at https://tti.tamu.edu/safe-d.
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ENCAGE

CLASS DISCUSSION QUESTIONS

For each of the objects below, answer the following questions:
1. Which color, or colors, are reflected?
2. Which color, or colors, are absorbed?

3. How do you know?

A B {
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STUDENT ACTIVITY: ANGLE OF REFLECTION

BEFORE WE START! SAFETY REMINDER!
DO NOT AIM YOUR LASER POINTER AT ANYONE.
ALWAYS HAVE A PATH THROUGH EACH MEDIUM AND A TARGET.
DO NOT LOOK DIRECTLY AT THE LASER POINTERS.

AIM FOR THE CENTER OF THE MIRROR

Outer Measurement

' Inner Measurement
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EXPLAIN

Retroreflection

Sign Source Receptor

—

\\""--—_-—.-—.___-—-

\\ -‘_
S

N
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STUDENT ACTIVITYDOES COLOR MATTER?

Which colors retroreflect light the best?

Choose a clear marble and four other marbles of your choice.
Place them on a light colored or white background. Holding

the flashlight on your chin, shine the light directly on each
marble.

DN N N _
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CLASS DISCUSSION QUESTION

Why did we place the marbles on a white or light colored
surface?

What if we placed the marbles on a dark surface? Would it
change how much light they reflect?

O
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EXPLAIN

VIDEO RETROREFLECTIVITY

VIDEO:Retroreflective Materials: MAC RiAus PDplus
https.//www.youtube.com/watch?v=rDRTmymuNyE
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ELABORATE

ENGINEERING DESIGN PROCESS CHALLENGE

o My unique
DESIGN (Individual): ideas to share

Now it is time to work through all of the with the group!
pros and cons of each of your ideas.

Here you will take into account the criteria, constraints and
materials you have available. Keep in mind the objective, what
you are specifically trying to accomplish. At this point you will
put your design to paper with attention to each detail. Does it
meet the proper criteria for success? Does it use only
materials that are available?
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ELABORATE

ENGINEERING DESIGN PROCESS CHALLENGE

INDIVIDUALS SHARE IDEAS WITH THEIR TEAMS:
Now it is time to share each of your ideas with your team.

e Analyze the best ideas each team member’s design
demonstrates towards meeting your objective.

e Raise questions or concerns about models that may
hinder accomplishing the objective or that are outside of
the constraints.

ALWAYS BE POSITIVE AND
RESPECTFUL WHEN ANALYZING
OTHERS WORK!
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ELABORATE

ENGINEERING DESIGN PROCESS CHALLENGE

TEAM DESIGN:
Now it is time to put your individual ideas together to complete
your team design!

While not everyone’s ideas may be in the final design, each
individual sign does help in the creative process and towards the
team objective!

CREATE YOUR SIGN:
Make sure you list all the materials you use for this design and
use ONLY materials from the list.
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ELABORATE

ENGINEERING DESIGN PROCESS CHALLENGE

TEST AND EVALUATE DESIGN:
Test your sign to determine its retroreflectivity.

REDESIGN OR BUILD:
Based on the testing, think about ways to improve your sign.

SHARE SUCCESS:
Each team will present their team sign and ideas for
improvement. As you watch others present, be sure to record the
best features from their designs and concerns you may have.
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