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ABSTRACT 
The purpose of the STEM in Motion online workshop at Tennessee Tech University was to train 
high school mathematics and/or science teachers to incorporate transportation-based learning 
objectives into their classroom lessons. During the workshop, the participating teachers had 
virtual contact time with both STEM teaching experts and transportation engineers which 
provided a well-rounded experience. The participating teachers worked both individually and 
collaboratively through virtual modules. The workshop participants were then able to develop 
their own standards-aligned transportation related activity to implement in their own 
classrooms as well as to be shared on the Oakley STEM Center’s website for use by other 
educators. 

 

Keywords: transportation education, transportation careers, high school teachers, mathematics 
teachers, science teachers  
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EXECUTIVE SUMMARY 
The STEM in Motion online workshop, developed by Tennessee Tech University, was designed 
to engage high school mathematics and science teachers in transportation related activities and 
subsequently encourage them to incorporate transportation topics into their classroom lessons. 
The workshop was developed to include 10 unique modules that were created by experts in 
education and civil engineering. Each module included engaging materials both in a virtual 
format as well as activities which required physical, hands-on learning. All modules required 
some form of response from participants including data collected from experiments as well as 
reflections about their classroom practice. Participants worked individually as well as 
cooperatively via the online platform. The workshop required approximately 20 hours of time 
to complete. 

After completing the workshop modules, the 19 participants created their own transportation 
related activities, following the same template, which were shared during an online meeting 
with both the participants and the workshop facilitators. The created activities are housed in 
both the workshop Google Site as well as the Oakley STEM Center website. By housing the 
activity plans on the STEM Center’s website, they are available to any educator to use in their 
own classrooms, thus having a greater reach than just the number of participants completing 
the workshop. 

A comparison of the completed pre- and post-surveys show that participants gained both 
knowledge about transportation topics as well as the teaching of transportation topics in STEM 
education settings. These results were encouraging in that future workshops, both virtual and 
face-to-face, can benefit from the materials created in this online setting. 
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1.0 INTRODUCTION 

The purpose of this K-12 project, titled STEM in Motion, was to provide teachers with the tools 
and resources necessary to incorporate transportation topics into their high school science and 
mathematics lessons. In addition to using a transportation focus to enhance science and math 
learning via tangible applications, this method attempted to introduce transportation-related 
career paths to students early on. This approach aimed to achieve the STRIDE goal to enhance 
the workforce development potential in the transportation field by introducing these topics to 
high school students. The early introduction of such fields to students may increase the 
probability of more young people pursuing transportation as a career.  

2.0 EDUCATIONAL PROGRAM  

STEM in Motion was a high school teacher workshop with the intent to provide high school 
teachers with knowledge about how to incorporate transportation topics into their 
mathematics and science lessons.  

Workshop Dates: June 22, 2020 to July 2, 2020 

Workshop Location: Online (https://sites.google.com/view/stride-stem-in-motion-ttu-
2020/home)  

Number of Participants: 19 Teachers 

Participant Contact Hours:  ± 20 hours 

Tennessee counties Served:  

• Cannon County  
• DeKalb County  
• Hamilton County  
• Maury County  
• Picket County 
• Putnam County  
• Van Buren County 
• White County 

2.1 Narrative  
Due to restrictions in place from COVID-19, this workshop was held in a virtual platform utilizing 
Google Sites. The workshop began on Monday, June 22, 2020, with an introductory Zoom 
meeting. During this meeting, participants introduced themselves and completed a pre-survey, 

https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home
https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home
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facilitators were introduced, and each module was discussed along with overall workshop 
requirements. 

Over a two-week period, participants completed the following modules: Introduction to 
Transportation in the Classroom, Oakley STEM Center Lending Library Training, Developing 
Critical Thinking Skills via Current Topics in Transportation, Careers in Transportation, Speed 
Limits, Problem Based Learning, Weighing a Car, Blind Spot Geometry, Lighting Up 
Transformations, and Transportation Education Resources. Each module included pre-recorded 
videos, readings, internet exploration, engaging activities (some virtual and some performed in 
a physical, hands-on manner), and interactive responses. 

Upon completion of all modules, participants used the information gained during the workshop 
to create a transportation related activity for use with high school students. They used a 
common template with the following components: overview and purpose, education standards, 
objectives, materials needed, and activity procedures. These activities were then uploaded to 
the Google Site for all participants to view. 

At the end of the two weeks allotted for working through the materials and creating the 
activity, participants met together again via Zoom on Thursday, July 2, 2020, for a culminating 
meeting. At this meeting, each participant shared their activity with the group and then 
completed a post-survey about their workshop experience. 

2.2 Collaborations  
This workshop was developed through collaboration between the College of Engineering, 
College of Education, and the Oakley STEM Center at Tennessee Tech. The development also 
benefitted from several discussions with the STRIDE management to ensure that the approach 
was not duplicating other efforts. 
 

2.3 Impacts  
An evaluation survey was completed by all participants after the culminating workshop meeting 
on July 2, 2020. As shown in Table 1, the results were overwhelmingly positive. Please refer to 
the list of attachments at the end for a compilation of the actual surveys. 



STEM in Motion 

  
12 

TABLE 1 – PROGRAM EVALUATION SURVEY SUMMARY  

 

2.4 Recommendations   
The Google Site created for this workshop will be maintained in its present form to be accessed 
by the participants of this year’s cohort. In the future, this Site can be duplicated and edited for 
use with other programs. The same materials would also be beneficial for face-to-face 
experiences as well. 

3.0 EDUCATIONAL PRODUCT  
 

3.1 Narrative 
STEM in Motion was a high school teacher workshop with the intent to provide high school 
teachers with knowledge about how to incorporate transportation topics into their 
mathematics and science lessons. This online workshop included 10 unique modules that were 
developed and facilitated by the following personnel: 

 Survey Questions Strongly 
Disagree 

Somewhat 
Disagree 

Neither 
Disagree or 

Agree 

Somewhat 
Agree 

Strongly 
Agree 

1 The objectives of the training were clearly 
defined. 

   3 12 

2 Participation and Interaction were 
encouraged. 

    15 

3 The topics covered were relevant to me.    5 10 

4 The content was organized and easy to 
follow. 

   6 9 

5 The materials distributed were helpful.    2 13 

6 This training experience will be useful in my 
work. 

   6 9 

7 The trainers were knowledgeable about the 
training topics 

    15 

8 The trainers were well prepared.     15 

9 The training objectives were met.    3 12 

10 The time allotted for the training was 
sufficient. 

 2  3 10 

11 I feel confident checking out items at the 
STEM Center Lending Library. 

   3 12 

12 The Topics covered were relevant to the 
subject(s) I teach. 

 1  7 7 
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TABLE 2 – PROGRAM FACILITATORS  

Name Position Role 
Lina Abounsassif College of Engineering PhD 

Student 
Facilitated session on 
introducing transportation in 
the classroom 

Dr. Steven Click Associate Professor of Civil 
and Environmental 
Engineering 
 

Created module on 
Developing Critical Thinking  
Skills via Current Topics in 
Transportation 

Carlos Galindo Millard Oakley STEM Center 
Outreach Coordinator 

Marketing and participant 
recruitment  

Dr. Jennifer Meadows College of Education 
Assistant Professor 

Organized online workshop; 
created and monitored 
Google Site to house 
workshop materials; created 
template for transportation 
activities; created modules 
for the Oakley STEM Center 
Lending Library Training, 
Careers in Transportation, 
and Transportation 
Education Resources; 
facilitated both the 
introductory and closing 
meetings for the online 
workshop 

Kelly Moore College of Education Lecturer Created modules for Speed 
Limits, Problem Based 
Learning, and Weighing a Car 

Dr. Darek Potter Millard Oakley STEM Center 
Director 

Organized workshop 
including recruiting session 
facilitators, scheduling, and 
managing logistics 

Carey Wilson College of Education PhD 
Student 

Created modules for Blind 
Spot Geometry and Lighting 
Up Transformations 

 
The workshop introductory Zoom meeting included an overview of the modules and the intent 
of the workshop as a whole. Participants had minimal questions and seemed excited about 
both learning new content and learning in an online format similar to what they had been 
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experiencing in the spring with their students. The modules are described below. All teachers 
developed a transportation related activity at the end of the workshop. The final activities are 
described briefly in 3.1.11 and are provided in full in the appendix.  

3.1.1 Introduction to Transportation Module 
The first module was created by Lina Abounsassif, a PhD student in the College of Engineering.  
This was an introduction to transportation in the classroom. This module included the following 
topics:  

• What is transportation? 
• Why is transportation important? 
• How do we transport things? 
• How do you use transportation? 
• What are possible jobs? 
• How can “too much” transportation be bad? 
• “We Need a Road” Activity 

 
Upon completion of this module, participants answered the following questions using a Google 
Form: 
 

1. Discuss how information within the presentation is connected to standards taught in 
your classes. 

2. Discuss how the activity "We Need a Road" could be used or modified to be used in 
your classroom. 

3. What do you hope to gain from participating in this STEM in Motion: STRIDE 
Workshop? 
 

3.1.2 Oakley STEM Center Lending Library Module 
In the next module, Oakley STEM Center Lending Library Training, created by Dr. Jennifer 
Meadows, College of Education Assistant Professor, participants watched a video about how to 
navigate the Oakley STEM Center’s Lending Library website along with four other videos 
highlighting specific pieces of equipment available for checkout. To certify that they had 
watched all videos and understood how to access the website, participants submitted their 
information to be added to our system via a Google Form. 

3.1.3 Developing Critical Thinking Skills via Current Topics in Transportation 
Module 
Dr. Steven Click, College of Engineering Associate Professor, created the third module, 
Developing Critical Thinking Skills via Current Topics in Transportation. Participants looked at 
“Rideshare and the Gig Economy” and “Infrastructure Funding Gap” as topics for objective 
analysis and evaluation to build critical thinking skills. Reponses from participants were 
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collected via Google Forms and Poll Everywhere asking questions such as “What other current 
issues related to transportation might be of interest to students?” 

3.1.4 Careers in Transportation Module 
Careers in Transportation were explored in the next module created by Dr. Jennifer Meadows. 
In this module, participants explored each of the links to the Dream Big Project, a project that 
encompasses resources and programs designed for students, teachers, engineers, and science 
centers, including 50+ hands-on activities, girl-centered events, lesson plans, design challenge 
exhibits, videos, and more. They also watched short videos about specific careers in the 
transportation field. Afterwards, participants completed a Google Form to share their thoughts 
about 3 resources that they might be likely to use in their classrooms. 

3.1.5 Speed Limits Module 
Kelly Moore, College of Education Lecturer, created the Speed Limits module. Dr. Moore shared 
an activity from a publication of the National Science Teaching Association (NSTA), It’s 
Debatable. Here participants explored the question “Should speed limits be lowered to reduce 
traffic fatalities?” They were asked to use Flipgrid (https://flipgrid.com/73a1cc3d) to record 
their opening statement in a debate over the “need for speed” according to the group they 
were assigned (truck drivers, parents, business leaders, or police officers) using evidence from 
selected articles to support their position. Following the original posts, participants then replied 
to two other participant posts. 

3.1.6 Problem-Based Learning Module 
In the problem-based learning module, Dr. Moore utilized the National Science Teaching 
Association (NSTA) text, Problem-Based Learning in the Physical Science Classroom. She 
highlighted Chapter 5: Get Moving. This chapter looked at four problems: Get Me Out of Here, 
Fastest Human, Constantly Moving, and Good Driver. Participants read excerpts from the text 
and watched a short video. From there, they were asked to create a Padlet 
(https://padlet.com/kellyrheamoore/STRIDE) post responding to one of the following prompts: 
Create a convincing argument that Johnson was the fastest runner; Create a convincing 
argument that Bailey was the fastest runner; or Explain how you could use this activity (or 
another PBL idea from Chapter 5) in your classroom. Participants were then asked to follow this 
up with two replies to other participant posts. 

3.1.7 Weighing a Car Module 
Dr. Moore created the Weighing a Car module where participants explored Newton’s third law, 
pressure, and unit conversions. They watched a video and then collected data on their own. 
They were asked to park a car on a smooth, level surface such as a sidewalk or smooth concrete 
driveway, then placed graph paper closely behind each tire on the cement and carefully rolled 
the car backwards so that the tires rested fully on the graph paper. They then determined the 
area of the tire that was in contact with the ground by tracing around the tire as closely as 
possible to where it met the paper. Next, they determined the air pressure in the tire with a 

https://www.google.com/url?q=https%3A%2F%2Fflipgrid.com%2F73a1cc3d&sa=D&sntz=1&usg=AFQjCNH_UzO9cW_D9csDEj1XPUpJFj8VrQ
https://padlet.com/kellyrheamoore/STRIDE
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pressure gauge several times to take the most representative pressure in pounds per square 
inch. Then they made a crayon rubbing of a section of tire tread, going across the entire surface 
side-to-side of the tire. They found the recorded weight of the car, either by using an internet 
search or checking the frame of the driver side door (load information plate), where it 
sometimes can be found. This data was used to calculate the area of the tire outlined on the 
graph paper and adjusted by considering the percentage of the tire that was in contact with the 
ground based on the crayon rubbing. The weight load on the tire was determined by 
multiplying the tire pressure by the amount of adjusted contact area. This was repeated for all 4 
tires. Analysis was to determine the percent error of the accepted/actual weight of the car 
compared to the experimental weight of the car. Using Google Forms, participants completed 
the experiment on their own and submitted the results.  
 

3.1.8 Blind Spot Geometry Module 
Carey Wilson, a PhD student in the College of Education, created the Blind Spot Geometry 
module where participants watched a series of videos and complete an experiment about 
determining blind spots. Participants gained knowledge about blind spots and semitrucks, blind 
spots and driving motor vehicles, and blind spots and technological advances. Because Carey is 
a math teacher as well, she incorporated a significant amount of mathematics in this module by 
having participants practice with proportion statements in order to connect real-world 
scenarios to mathematics. Participants worked to see how spatial reasoning, similarity, and 
real-world problems work together to help them determine how to find their respective blind 
spots. Participants responded to this module by creating a Google Doc with their completed 
data sheet from the experiment and submitting that through a Google Form. 
 

3.1.9 Lighting Up Transformations Module 
Carey Wilson developed the Lighting Up Transformations module where participants were 
challenged with this question: Which graphical model most closely simulates the flashlight 
beam (to represent headlights): Linear, absolute, quadratic, cubic or exponential? They were 
asked to explore the online math tool, Desmos. They also looked at the science behind how 
headlights work by viewing a video on the subject. This module’s main purpose was to help 
participants connect real-world scenarios to mathematical models. In the context of a flashlight 
beam (modeling the lights on a vehicle), a quadratic function might be used to model the beam 
of a flashlight or the absolute value function might be better suited. It really depended on the 
arguments presented that might make one function better than the other. With the Desmos 
activity, the participants were introduced to graphical transformations when they used the 
sliders on Desmos to manipulate the functions. Participants saw how these manipulations 
changed the equation and the graph at the same time, and they connected that to identifying 
parent functions and transforming those parent functions. Participants responded to this 
module by creating a Google Doc with their completed data sheet from the experiment and 
submitting that through a Google Form. 
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3.1.10 Transportation Education Resources 
The final module for the workshop was Transportation Education Resources, created by Dr. 
Jennifer Meadows. In this module, participants were asked to explore links to various 
transportation education resources and think about how they might be incorporated in their 
classrooms. They then completed a Google Form to share their thoughts about 3 of the links 
they intend to use in their classrooms. They were also asked to add other transportation 
education resources they have heard about or used to a Padlet 
(https://padlet.com/jennifermeadows7/3y356yauno55cewr).  
 

3.1.11 Teacher Developed Activities 
Each participant created a transportation related activity for a total of 19 activities. These 
activities are housed both on the Oakley STEM Center website 
(https://www.tntech.edu/education/stem/educators-schools.php) and on the workshop 
Google Site (https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home).  
 

3.2 Collaborations  
The following table describes collaborative efforts to develop and implement the STEM in 
Motion workshop.  

TABLE 3 – PROGRAM COLLABORATORS 

Group Contribution 
Millard Oakley STEM Center  Marketing and participant recruitment; Organized 

workshop including recruiting session facilitators, 
scheduling, and managing logistics 

College of Engineering Created modules on Introducing Transportation in the 
Classroom and Developing Critical Thinking Skills via 
Current Topics in Transportation 

College of Education Organized online workshop; created and monitored 
Google Site to house workshop materials; created 
template for transportation activities; created modules 
for the Oakley STEM Center Lending Library Training, 
Careers in Transportation, Transportation Education 
Resources, Speed Limits, Problem Based Learning, 
Weighing a Car, Blind Spot Geometry, and Lighting Up 
Transformations; facilitated both the introductory and 
closing meetings for the online workshop 

 

https://padlet.com/jennifermeadows7/3y356yauno55cewr
https://www.tntech.edu/education/stem/educators-schools.php
https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home
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3.3 Impacts  
A workshop evaluation form was completed by all workshop participants after presentation of 
activities at the culminating Zoom meeting. The results of the evaluation survey were 
overwhelmingly positive. Please refer to the attachments section for all of the completed 
surveys. 
 

3.4 Recommendations 
The online workshop materials from the Google Site will be maintained for use by the 
participants from this cohort. The materials will be duplicated and edited for use in future 
workshops either in an online or in-person format. 

4.0 CONCLUSION 
This online workshop was designed to engage high school mathematics and science teachers in 
transportation related activities and subsequently encourage them to incorporate 
transportation topics into their classroom lessons. The online workshop was developed to 
include 10 unique modules that were created by experts in education and civil engineering. 
Each module included engaging materials both in a virtual format as well as activities which 
required physical, hands-on learning. All modules required some form of response from 
participants including data collected from experiments as well as reflections about their 
classroom practice. Participants worked individually as well as cooperatively via the online 
platform. The workshop required approximately 20 hours of time to complete. 

The workshop participants included 19 teachers from eight Tennessee counties. After 
completing the workshop modules, the 19 teacher participants created their own 
transportation related activities, following the same template, which were shared during an 
online meeting with both the participants and the workshop facilitators. The created activities 
are housed in both the workshop Google Site as well as the Oakley STEM Center website. By 
housing the activity plans on the STEM Center’s website, they are available to any educator to 
use in their own classrooms, thus having a greater reach than just the number of participants 
completing the workshop. 

The online format was viewed positively by the participants and is planned to be used again in 
the future in a modified form.  
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6.0 ATTACHMENTS  
• Online Workshop Google Site:  https://sites.google.com/view/stride-stem-in-motion-ttu-

2020/home  
• Appendix A: Transportation Related Activities Created by Participants  
• Appendix B: Workshop Pre-Surveys 
• Appendix C: Workshop Post-Surveys 
 
 

Appendix A – Transportation Activities Created by Participants 
The following activities can also be found at https://sites.google.com/view/stride-stem-in-
motion-ttu-2020/transportation-activities 

https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home
https://sites.google.com/view/stride-stem-in-motion-ttu-2020/home
https://sites.google.com/view/stride-stem-in-motion-ttu-2020/transportation-activities
https://sites.google.com/view/stride-stem-in-motion-ttu-2020/transportation-activities


̓

Where̒is̒my̒Cookie̓
Teacher̖˟̒Dusty̒Ragland̓̓

Adapted̒from̒Stuart̒Lenz̒˴̒Mid˴America̒Transportation̒Center̓
Date:̖̒ˀˆ˫˂ˉ˫˂ˀ˂ˀǧ

Overview̒̿̒Purpose̓

Students̒will̒work̒with̒equations̒and̒graphing̒of̒lines˝̒Concepts̒of̒slopes˞̓
slope˴intercept̒form˞̒degrees˞̒and̒coordinates̒are̒all̒covered˝̓̓

Education Standardsǧ

8.EE.žB̖.6 Use similar triangles to e\plain [h] the slope m is the same bet[een an] t[oǧ
distinct points on a non-vertical line in the coordinate plane; kno[ and derive theǧ
equation ] = m\ for a line through the origin and the equation ] = m\ + b for a lineǧ
intercepting the vertical a\is at b.ǧ

8.EE.C.8 Anal]^e and solve s]stems of t[o linear equations. a. Understand thatǧ
solutions to a s]stem of t[o linear equations in t[o variables correspond to points ofǧ
intersection of their graphs, because points of intersection satisf] both equationsǧ
simultaneousl]. b. Solve s]stems of t[o linear equations in t[o variables algebraicall],ǧ
and estimate solutions b] graphing the equations. Solve simple cases b] inspection.ǧ
For e\ample, 3\ + 2] = 5 and 3\ + 2] = 6 have no solution because 3\ + 2] cannotǧ
simultaneousl] be 5 and 6. c. Solve real-[orld and mathematical problems leading toǧ
t[o linear equations in t[o variables. For e\ample, given coordinates for t[o pairs ofǧ
points, determine [hether the line through the first pair of points intersects the lineǧ
through the second pair.ǧǧ

8.F.B.4 Construct a function to model a linear relationship bet[een t[o quantities.ǧ
Determine the rate of change and initial value of the function from a description of aǧ
relationship or from t[o (\, ]) values, including reading these from a table or from aǧ
graph. Interpret the rate of change and initial value of a linear function in terms of theǧ
situation it models and in terms of its graph or a table of values.ǧ

8.G.A.2 Describe the effect of dilations, translations, rotations, and reflections onǧ
t[o-dimensional figures using coordinatesǧ

ǧ



1ǧ

Objectives̓
1. SXYdeRXW [MPP gVaTh PMReW fVSQ eUYaXMSRW aRd [MPP TPSX TSMRXW fVSQ degVeeǧ

VeadMRgW SR a TVSXVacXSV aRd dVa[ a PMRe XhaX cSRRecXW Xhe TSMRXWǧ
2. SXYdeRXW [MPP [VMXe eUYaXMSRW fVSQ PMReW dVa[R beX[eeR cSSVdMRaXeWǧ
3. SXYdeRXW [MPP TPSX cSSVdMRaXeW SR a QaT fVSQ PaXMXYde aRd PSRgMXYdeǧ
4. SXYdeRXW [MPP YWe XVMaRgYPaXMSR, dMVecXMSRW aRd cSSVdMRaXeW XS fMRd XheMV TacOageǧ

ǧ

Materials̒Needed̓

1. Protractors, rulers, ]arn or Wiki Sti\, compassǧ
2. Handoutsǧ
3. Projectorǧ
4. Map of major nearb] cit]ǧ
5. Object to hide on campusǧ

Activity̒Procedures̓

Warm up activitiesǧ

● Revie[ equations of lines. Students [ill complete a [arm-up activit] b] findingǧ
the equation of a line given t[o pointsǧ

● Displa] a map of Tennessee, and briefl] discuss latitude and longitude and ho[ǧ
to convert Latitude and Longitude coordinates to decimal degreesǧ

● Find distance bet[een t[o points on a map using the distance formula orǧ
P]thagorean theorem after converting to decimal degreesǧ

In class activit]ǧ

● Teacher [ill provide a map of the school and hide an object some[here in theǧ
school.ǧ

● Students [ill be given clues about the direction and location of the object. Someǧ
clues [ill be given as equations, some [ill be given as directions and some [illǧ
be given as coordinates.ǧ

● Students [ill locate the object on the school mapǧ

ǧ
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ǧ

I usuall] do this activit] after Algebra II EOC testing as something fun for m]ǧ
students. I usuall] stretch it out for t[o da]s. I tr] to cover as man] mathǧ
concepts as I can that [e covered throughout the ]ear. Mostl], I just [ant themǧ
to have fun. I donƅt have a true lesson plan for it. I have tried to [rite one for thisǧ
activit], but usuall] the students and I just go [ith it. The] love to tr] and be theǧ
first ones to find [hatever it is that I have hidden, it's al[a]s a favorite treat ofǧ
theirs. I give the students a cop] of the blueprints of our school on a grid [henǧ
doing this activit]. I cannot upload it to this google form because it is in m]ǧ
classroom and [e cannot go into the building right no[. An] blueprint [ouldǧ
[ork. I bring in m] Garmin GPS handheld.ǧ

I also sho[ videos about Geocaching and Latitude and Longitude:ǧ

Introduction to Geocaching 101 žhttps://]outu.be/V9Wg38rn0q8ǧ

Ho[ to find latitude and longitude:   žhttps://]outu.be/^t^Nh4b^L_Mǧ

ǧ

ǧ

https://youtu.be/V9Wg38rn0q8
https://youtu.be/ztzNh4bzL_M


Kinetic Energy of Travel 

Teacher: Stephen Dotson 

Date: 06/30/2020 

Overview & Purpose 
Students will be measuring their kinetic energy to get to school.  This will be related to 
the movement of atoms. 

Education Standards 
• Science: PSCI.PS3 Energy 5) Investigate the relationship among kinetic, 

potential, and total energy within a closed system (the law of conservation of 
energy) 

• Math: Measurement and Data: A. Solve problems involving measurement and 
estimation of intervals of time, liquid volumes, and masses of objects 

Objectives 
1. Refresher on what Kinetic Energy is and how it is calculated.  (many students 

think of this only as a physical science/physics topic) 
2. Learn how Kinetic Energy of atoms and molecules are calculated.   

Materials Needed 
1. Worksheet 

2. Scale (1 at a time) 

3. Paper and writing utensils (because half of them didn’t bring one) 

4. Calculators (30) 

Activity Procedures 
• Teachers job is to keep people on task, answer questions, and ask questions to 

those groups that are stuck are doing it wrong in order to help guide them. 

• Break the students into groups so they can help each other if they get stuck. 

• Have students get their mass on the scale.  (they will have to convert to metric 
which is conversions is another standard to hit) 



• Assume that the bus is going 70 miles per hour and calculate your kinetic energy.
(they can’t copy each other’s numbers because it is unlikely 2 people weigh the
same)

• Ask why some people have more energy than others.

• Relate this to an atom of carbon that is traveling at a given speed and have them
calculate and compare the difference.

• Ask questions about comparison of the 2 numbers.



Name __________________________     Dotson KE Worksheet 

Kinetic Energy 

Everything that moves has energy, today you will be estimating how much energy it took to get you to 
school. 

1. Obtain you weight on the scale        ____________ 

(now convert to kg)   ____________ 

2. Assume that the vehicle that brought you here was going 70 miles per hour 

(now convert to m/s)   ____________ 

 

3. Calculate the kinetic energy (KE) you had at that time (m = mass and v = velocity) 

!" = 1
2&'

( 

           _____________ 

 

Why do some people have larger number? 

_____________________________________________________________________________________ 

 

What would happen to the Kinetic Energy if the bus went faster? 

_____________________________________________________________________________________ 

 

Atoms have energy just like you.   

4. Calculate the KE of an oxygen atom going 464 m/s. 
a. Calculate the mass of O2 molecule     _____________ 
b. You are given the velocity 
c. Calculate the KE of the O2 molecule     _____________ 

 

What two things of the molecule or atom effect the kinetic energy? 

_____________________________________________________________________________________ 

 

Why is an atom kinetic energy so different than you traveling on a bus? 

_____________________________________________________________________________________ 



Graphing Speed and Acceleration 
Teacher​: Ms. Beasley 

Date:​ 06/30/2020ǧ

Overview & Purpose 

PVSZide a bVief deWcViTXiSR abSYX Xhe cSRXeRX addVeWWed iR Xhe acXiZiX]. The WcSTe Sf XhiWǧ
leWWSR (acXiZiX]) iW XS cSQTaVe aRd cSRXVaWX WTeed, ZelSciX], aRd acceleVaXiSR. IR SVdeV XSǧ
bViRg Veal [SVld YRdeVWXaRdiRg Sf WTeed, ZelSciX] aRd acceleVaXiSR, WXYdeRX [ill Zie[ǧ
WeZeVal ZideSW VelaXed XS XVaRWTSVXaXiSR aRd Xhe jSbW Sf XhaX iRdYWXV].ǧǧ

Education Standards 
ǧ

● PSCI.PS2: MSXiSR aRd SXabiliX]: FSVceW aRd IRXeVacXiSRWǧ

● 1) UWe QaXheQaXical VeTVeWeRXaXiSRW XS WhS[ hS[ ZaViSYW facXSVW (e.g., TSWiXiSR,ǧ
XiQe, diVecXiSR Sf fSVce) affecX SRe-diQeRWiSRal kiReQaXicW TaVaQeXeVW (diWXaRce,ǧ
diWTlaceQeRX, WTeed, ZelSciX], acceleVaXiSR). DeXeVQiRe gVaThicall] Xheǧ
VelaXiSRWhiTW aQSRg XhSWe SRe-diQeRWiSRal kiReQaXicW TaVaQeXeVW.ǧ

● 2) AlgebVaicall] WSlZe TVSbleQW iRZSlZiRg cSRWXaRX ZelSciX] aRd cSRWXaRXǧ
acceleVaXiSR iR SRe-diQeRWiSR.ǧ
ǧ

Objectives 
1. Learning objectiZesž defiRe žlearning oYtcomesž:ǧ

ǧ
IR XhiW leWWSR, WXYdeRXW [ill leaVR XS cSQTaVe aRd cSRXVaWX beX[eeR WTeed,ǧ
ZelSciX], aRd acceleVaXiSR, XhiW TaVX Sf Xhe aWWigRQeRX [ill VeUYiVe 2 da]W. The 3žVdǧ
da] Sf Xhe aWWigRQeRX WXYdeRXW [ill YXili^e a faWXeV QeXhSd XS accSQTliWh XheiVǧ
XaWk. The fiVWX QeXhSd WYTTSVXW cViXical XhiRkiRg iR XhaX WXYdeRXW aVe able XSǧ
calcYlaXe ZalYeW aRd TlSX XheiV daXa aW STTSWed XS Xhe WecSRd QeXhSd iR [hich aǧ
cSQTYXeV dSeW iX fSV XheQ. URdeVWXaRdiRg [haX Xhe ZalYeW QeaR iR Xhe fiVWX XaWkǧ
[iXh add XS a gVeaXeV YRdeVWXaRdiRg Sf Xhe WecSRd QeXhSd.ǧ

ǧ



ˁǧ

ǧ
ǧ

Da] 3 afXeV VeMReV Lab MW cSQTPeXed WXYdeRXW [MPP ZMe[ WeZeVaP XVaRWTSVXaXMSRǧ
ZMdeSW XS KaMR a beXXeV TeVWTecXMZe aW XS XLe VSPe XVaRWTSVXaXMSR eRKMReeVW aRdǧ
QaRaKeVW TPa] aRd XLe QaR] NSbW aZaMPabPe MR XLe XVaRWTSVXaXMSR MRdYWXV].ǧ
SXYdeRXW [MPP WePecX 3 Sf XLe bePS[ VeWSYVceW aRd [VMXe a WLSVX TaVaKVaTL fSVǧ
eacL cSRXVMbYXMSR PMROed XS XLe ZeV] VSadW XLe] XVaZeP daMP].ǧ

ǧǧ
ǧ

Materials̒Needed̓

1. See aXXacLed Pab fSV MSXMSR (VaQT, XMQeV, QeXeV WXMcO, caPcYPaXSV) žDa] 1-2ǧ

LSaReVW fVSQ OaOPe] STEM CeRXeV LeRdMRK LMbVaV] GVaTL TaTeVǧǧ

ǧ

 žVeineV Lab  and acceWWSVieW   žDa] - 3ǧ
2. 14 VeMReV XVacOWǧ
3. 7 caVX faRWǧ
4. 7 QSXMSR deXecXSVWǧ
5. 7 Lab QYeWXWǧ
ǧ

ǧ
ǧ

ActiŗitŞ̒Procedures̒DaŞ̒ˁ̒˴̒˂̓̓

● DeWcVMbe eacL WXeT-MR deXaMP abSYX LS[ XS Pead XLMW acXMZMX].ǧ
● IRcPYde XeacLeV aRd WXYdeRX acXMSRW.ǧ
● IRcPYde fSVQaXMZe aWWeWWQeRX XLVSYKLSYX XLe acXMZMX].ǧ

TeacLeV - RSPeǧ
● TeacLeV TaWWeW SYX Pab acXMZMX] aRd MRfSVQW WXYdeRXW Sf e\TecXed beLaZMSV aRdǧ

QYWX be TVeWeRX fSV XLe fMVWX 30 QMRYXeW Sf cPaWW XMQe fSV Pab acXMZMXMeWǧ
● TeacLeV TPaceW WXYdeRXW MRXS KVSYTW RS QSVe XLaR 4 TeV KVSYTǧ

ǧ
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● Each group consists of a leader, technician, timer, and a recorderǧ
● Teacher goes over lab activity with students and takes Q & Aǧǧ
● Teacher model track set up with students and takes Q & Aǧ
● Turn in the below activityǧ

https://1.cdn.edl.io/33eJtIeBpypgoHCxLDaZ8UsdHJu0rIWw2Ml5MR1GCWWtez
VP.pdfǧǧ
ǧ
ǧ

 žDay Ɓ 3 Veiner Labǧ
ǧ

● Teacher will provide students with a video demonstrating the Veiner  track andǧ
accessoriesǧ

● Teacher will assemble the track including the cart fan, and motion detector,ǧ
along with demonstrating the use of the Lab Questǧ

● Teacher will assign student groups (4/group)ǧǧ
● Teacher will then navigate the classroom for Q & A as students assemble theirǧ

Veiner set up.ǧ
● Students will then perform dry runs with the equipment 2xǧǧ
● Students will participate in 4 different trials whereby each student rotatesǧ

through starting position and operating Lab Questǧǧ
● Students will then analyze their data to determine speed, velocity, andǧ

acceleration along with manipulating their graphs to print out and place in theirǧ
lab note book.ǧ

ǧ
DAY 3 – TRANSPORTATION RESOURCESǧ

Resources for above transportation industry links:ǧ

  Civil Engineerž -  žhttps://www.careeronestop.org/videos/careeronestop-ǧ
videos.aspx?videocode=17205100ǧǧ

 žMechanical Engineerž  -ǧ
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=172141
00ǧǧ

Computer Engineerž -ǧ
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=151131
00ǧǧ

ǧ

https://1.cdn.edl.io/33eJtIeBpypgoHCxLDaZ8UsdHJu0rIWw2Ml5MR1GCWWtezVP.pdf
https://1.cdn.edl.io/33eJtIeBpypgoHCxLDaZ8UsdHJu0rIWw2Ml5MR1GCWWtezVP.pdf
https://www.careeronestop.org/videos/careeronestop-%20videos.aspx?videocode=17205100
https://www.careeronestop.org/videos/careeronestop-%20videos.aspx?videocode=17205100
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=17214100
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=17214100
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=15113100
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=15113100
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 žTransportation Managerž -ǧ
https://[[[.careeronestop.org/Zideos/careeronestop-Zideos.asp\?Zideocode=113071
01ǧǧ

 žUrban and RYral Plannersž -ǧ
https://[[[.careeronestop.org/Zideos/careeronestop-Zideos.asp\?Zideocode=193051
00ǧǧ
ǧ
ǧ

Going FYrtherž ƁThese links [ill be assigned to stYdents as home[ork or for earl]ǧ

finishers [hen all of the aboZe assignments are completed.ǧ
 SeZen Major M]ths aboYt Speedǧ
-žhttps://docs.google.com/docYment/d/1-Ft-UQm-OnKtKY0t5cgH5AX-^IpQobYMT\G1G
[ZMW[8/edit?Ysp=sharinǧǧ
Facts Sheetǧ
https://docs.google.com/docYment/d/1ZAMs56Q846KPT^8NmrLt66WiF6TjhdqGJcZZ
RKa_j7k/edit?Ysp=sharingǧǧ
Safet]: As Speed Limit Rise So Does Death Tollǧ
https://docs.google.com/docYment/d/1igqNdeB6orkgjZKq6ZaZEhoOm5g[2gY7]P0IR2
aZFKo/edit?Ysp=sharingǧǧ
ǧ
ǧ
Article 4  ƈSpeed KillsƉǧ
https://docs.google.com/docYment/d/1tQ_57qsEfC^obUbtPXNdSHOF^qEpRD26U7Z3_
ADcbPk/edit?Ysp=sharingǧǧ
Deaths, InjYries Increase With Higher Speed Limitsǧ ǧ
https://docs.google.com/docYment/d/1YOZD5aF2pBY\LoNOS2[AGgcCpKaok836U[Y
UEM2MhW8/edit?Ysp=sharingǧǧ

ǧ

ǧ

ǧ

https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=11307101
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=11307101
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=19305100
https://www.careeronestop.org/videos/careeronestop-videos.aspx?videocode=19305100
https://docs.google.com/document/d/1-Ft-UQm-OnKtKu0t5cgH5AX-zIpQobuMTxG1GwvMWw8/edit?usp=sharin
https://docs.google.com/document/d/1-Ft-UQm-OnKtKu0t5cgH5AX-zIpQobuMTxG1GwvMWw8/edit?usp=sharin
https://docs.google.com/document/d/1ZAMs56Q846KPTz8NmrLt66WiF6TjhdqGJcZvRKa_j7k/edit?usp=sharing
https://docs.google.com/document/d/1ZAMs56Q846KPTz8NmrLt66WiF6TjhdqGJcZvRKa_j7k/edit?usp=sharing
https://docs.google.com/document/d/1igqNdeB6orkgjZKq6vaZEhoOm5gw2gY7yP0IR2aZFKo/edit?usp=sharing
https://docs.google.com/document/d/1igqNdeB6orkgjZKq6vaZEhoOm5gw2gY7yP0IR2aZFKo/edit?usp=sharing
https://docs.google.com/document/d/1tQ_57qsEfCzobUbtPXNdSHOFzqEpRD26U7Z3_ADcbPk/edit?usp=sharing
https://docs.google.com/document/d/1tQ_57qsEfCzobUbtPXNdSHOFzqEpRD26U7Z3_ADcbPk/edit?usp=sharing
https://docs.google.com/document/d/1YOZD5aF2pBYxLoNOS2wAGgcCpKaok836UwuUEM2MhW8/edit?usp=sharing
https://docs.google.com/document/d/1YOZD5aF2pBYxLoNOS2wAGgcCpKaok836UwuUEM2MhW8/edit?usp=sharing


Speed, Velocity and Acceleration Lab
Name_______________________

In this lab, you will compare and learn the differences between speed, velocity, and 
acceleration. You will have two days to complete the lab. There will be some graphing and 
conclusion questions near the end, but be sure to work quickly to collect your data first so 
that you make sure there is enough time to complete the lab. Be sure to read all parts of the 
lab as you go through it. 

SPEED vs. VELOCITY
Suppose you are running a race and you want to impress a friend by telling them about it. If 
you only tell your friend that you ran your race in 20 minutes, that’s not enough information 
for them to know if you ran fast or slow. You would also need to tell your friend how far the 
race was. A 5 kilometer race in 20 minutes is pretty fast, but a 100 meter dash in 20 
minutes is....just sad. What your friend wants to know to see if you ran well is your speed. 
They will need two things to find your speed: 1) the distance you traveled and 2) the time it 
took you to finish.  Speed is calculated by dividing your distance by your time.

Speed= Distance/Time

Now imagine that you are trying to impress a friend by saying that you once swam 100 
meters in 65 seconds in a really fast-moving river. This is pretty impressive, considering the 
world record for a 100m swim is 45 seconds! But wait...if the river was moving fast, were you 
swimming into the current or with it? I mean, swimming with the river current, anybody can 
do that! This is an example of when the direction matters.  Velocity is speed of an object in 
a particular direction. If your velocity was moving INTO the current, then you’re pretty 
awesome, but if it was in the same direction as the current, you’re just...normal. ; )  Velocity 
is calculated in the same way as speed, except you must include the direction. 

Velocity= Distance in a direction/Time
***Most times, a forward speed is expressed as positive velocity, and a backwards speed is a negative velocity. 
Try a few calculations for speed and velocity below. Round to the nearest 10th:

1) You run 100 meters in 15 seconds. What is your speed in m/s?

2) In a race, you run 3000 meters east in 21 minutes. What is your velocity in Km/min?

3)You walk forward 10 meters, backwards 5 meters, and then 10 meters forwards in 15
seconds. What is your overall velocity FORWARDS in m/s?



ACCELERATION
Many times in sports, people can run fast, but it may take them a while for them to get to 
their top speed. If you are chasing after a soccer ball, but you are not very quick, you may 
not get to it first. The rate that you can change your speed/velocity is called the 
acceleration. Just like velocity, acceleration must have a direction. Speeding up is a positive 
acceleration, slowing down is a negative acceleration.

Average Acceleration= (Final velocity-Starting velocity) /Time

Many times, we can see this with car advertisements that say, “This car can go from 0-60 in 
4.2 seconds!” The Final velocity is 60, the starting velocity is 0, and the time is 4.2 seconds.

1) What would the average acceleration be for a car at a stoplight that speeds up to 20 m/s 
in 10 seconds (in m/s2 )?

2) Imagine that a car traveling at 100 m/s must slam on the brakes to avoid hitting a racoon. 
If it takes 4 seconds for the car to slow down to a stop, what is its acceleration (in m/s2 )?

VELOCITY MINI-LAB
Question:How does the height of a ramp affect the velocity of a car rolling down it?

Write your own if-then hypothesis below:

Investigation: 
1. Gather one ramp, one car, one timer, and five books. 
2.Measure the length of your ramp in cm to the nearest 10th of a centimeter and write it 

here._________cm
3.Set up a ramp using one book to elevate your ramp. Measure the height of the ramp and 

record it here. _________cm
4.Set the car at the top of your ramp. 
5.Start the timer and release your car at the same time. Stop the timer once the car 

touches the table. 
6.Record the time in Table 1. 
7.Use the Distance of the ramp and the time to find the velocity of the car (in cm/s). 
8.Repeat steps 3-7 with 2 books, 3 books, 4 books, and 5 books. 
9.  Graph the Height of the ramp against the velocity and make your conclusion.



Table 1
Ramp Height 

(cm)
Time (s) VELOCITY (cm/s)

1. Independent Variable________________     Dependent Variable_________________



ACCELERATION MINI-LAB
Question: What is the acceleration of a car that travels down a ramp and eventually stops?

Observation: Acceleration of most solid falling objects is around 9.8 m/s2

Write your if-then hypothesis here: 

Investigation:
1.Set up a ramp using 5 books. Measure out another meter from the end of the ramp, and

mark out every 50 cm using a piece of tape on the ground. Measure the total distance and
record it here. _______cm

2.Have three people with three stopwatches and one person be in charge of releasing the
toy car.

3. Assign one timer to stop at the end of the ramp, one timer to stop at 50 cm, and one
timer to stop at 100 cm.

4.On a count of three, have all three timers begin and the car release from the top of the
ramp.

5.Record the times that it took the car to reach the end of the ramp, 50 cm, and 100 cm.
6. Repeat steps 4 and 5 two more times and record in Table 1. Calculate the average times

and record in table 2.
7.Calculate the velocity of the car at the beginning of the ramp (HINT: it’s sitting still), at

the end of the ramp, 50 cm, and 100 cm.
8.Graph the velocities of the car at each of the 4 parts of the ramp system in a line graph.

Table 1
Distance Trial 1 Trial 2 Trial 3 Average time

End of ramp

50 cm

100 cm

Table 2
Location Actual Distance (cm) Time Velocity= Distance/time

Top of Ramp 0 cm 0 s 0 m/s

End of Ramp

50 cm

100 cm



Questions/Conclusion

1. Independent Variable________________     Dependent Variable__________________

2. Calculate the average acceleration between the top of the ramp and the bottom of the
ramp. Show your work.

3. Calculate the average acceleration between the bottom of the ramp and the end of the
100 cm mark. Show your work.

4. What are some things that may have caused bias in your experiment? Explain at least 1
example well.



REVIEW:

Match up graphs 1-4 with the correct description of the motion of the object for section 
one, and then use the section two graph to complete questions 5-7. 
          Graph 5

1. ______ Object is staying in the same place.

2. ______ Object is moving at a constant velocity

3. ______ Object is accelerating.

4. ______ Object is moving at a constant velocity and then stops/stays in the same place.

5. ______ Which section(s) of the graph show(s) an object accelerating?

 a) A  b) B  c) C  d) A and C  

6. ______ Which section(s) of the graph show(s) an object moving at a constant velocity?

 a) A  b) B  c) C  d) A and C 

5. ______ Which section(s) of the graph show(s) an object accelerating at a rate of about 2 
                   m/s2?

 a) A  b) B  c) C  d) A and C 



̓

It’s a Bird. It’s a Plane. It's a Drone. 
Teacher̖:̒Maxine̒Dawson̓

Date:̖̒06/30/2020ǧ

Overview ̿ Purpose 

TLe TYVTSWe SJ XLMW acXMZMX] MW XS YWe dVSReW XS VeZMe[ XVMKSRSQeXV] aRd XS YWe XLaX XSǧ
MRXVSdYce ZecXSV dMaKVaQW.ǧ

Education Standards 
● PHYS.PS2: MSXMSR aRd SXabMPMX]: FSVceW aRd IRXeVacXMSRW  (4.) UWe JVee-bSd]ǧ

dMaKVaQW XS MPPYWXVaXe XLe cSRXacX aRd RSR-cSRXacX JSVceW acXMRK SR aR SbNecX.ǧ
UWe XLe dMaKVaQW MR cSQbMRaXMSR [MXL KVaTLMcaP SV cSQTSReRX-baWed ZecXSVǧ
ǧǧ

● PSCI.PS3: EReVK]SXYdeRXW WLSYPd be abPe XS YRdeVWXaRd XLaX b] WMQMPaVMX], WMdeǧ
VaXMSW MR VMKLX XVMaRKPeW aVe TVSTeVXMeW SJ aRKPeW MR XLe XVMaRKPe. SXYdeRXW WLSYPdǧ
YWe XLMW YRdeVWXaRdMRK XS e\TPSVe aRd YRdeVWXaRd XLe deJMRMXMSRW SJ XVMKSRSQeXVMcǧ
VaXMSW JSV acYXe aRKPeW. TLe MRWXVYcXMSRaP JScYW MW JSV WXYdeRXW XS LaZeǧ
STTSVXYRMXMeW XS e\TPSVe dMJJeVeRX VMKLX XVMaRKPeW XLaX LaZe aRd dS RSX LaZeǧ
TVSTSVXMSRaP WMde PeRKXLW XS YRdeVWXaRd XLaX cSVVeWTSRdMRK WMdeW SJ VMKLXǧ
XVMaRKPeW [MXL XLe WaQe acYXe aRKPe QeaWYVe [MPP be TVSTSVXMSRaP MR PeRKXL.ǧ
ǧǧ

● G.SRT.C.8b KRS[ aRd YWe XLe La[ SJ SMReW aRd La[ SJ CSWMReW XS WSPZeǧ
TVSbPeQW MR VeaP PMJe WMXYaXMSRW. RecSKRM^e [LeR MX MW aTTVSTVMaXe XS YWe eacL.ǧ

ǧ

Objectives 
1. SXYdeRXW [iPP aRaP]^e Xhe QSZeQeRX Sf Xhe dVSReW.ǧǧ
2. SXYdeRXW [iPP WSPZe TVSbPeQW iRZSPZiRg XVigSRSQeXV]ǧǧ
3. SXYdeRXW [iPP VecSgRi^e Xhe aRgPe Sf ePeZaXiSRǧ
4. SXYdeRXW [iPP VeWeaVch aRd YRdeVWXaRd Xhe YWe Sf dVSReW iR iRdYWXV] TaVXicYPaVP]ǧ

TVSdYcX dePiZeV]. The] [iPP geX a feeP Sf Xhe adZaRXageW aRd TVSbPeQW [iXh Xheǧ
YWe Sf dVSReW.ǧ

ǧ



ˁǧ

5. SXYdeRXW [ill Qake Xhe cSRRecXiSR beX[eeR Xhe dVa[iRg Sf Xhe VighX XViaRgleWǧ
aRd ZecXSV diagVaQW.ǧ

6. SXYdeRXW [ill be able XS Qake WiQTle ZecXSV diagVaQW.ǧǧ

Materials̒Needed̓

1. 12 HVSRIW--[SVO SRI JSV IEGL KVSYT SJ X[S SV 3ǧ

2. 2 I\XVE GLEVKIH FEXXIVMIW JSV IEGL HVSRIǧ
3. GPMRSQIXIVW-QEHI JVSQ TVSXVEGXSVW, WXVE[W ERH WXVMRK.ǧǧ
4. RYPIVWǧ
5. GVETL TETIVǧ
6. TETI QIEWYVIǧ
7. CEPGYPEXSVWǧ
8. 12 ERZIPSTIW XS HIPMZIV XS TSVGLǧ
9.  PEMRXIVW XETIǧ

ǧ

ActiŗitŞ̒Procedńres˟̒̒Three̒daŞ̒actiŗitŞ̓

DE] 1:ǧ

● RIZMI[ VMKLX XVMERKPI XVMKSRSQIXV]ǧ
● A VIZMI[ SJ LS[ XS HS XLMW MW JSYRH LIVIǧ

LXXTW://QEXLFMXWRSXIFSSO.GSQ/GISQIXV]/TVMKSRSQIXV]/TGTVMKSMHIW.LXQPǧ
● E\TPEMR [LEX E GPMRSQIXIV MW. ( LEZI XLIWI EPVIEH] QEHIǧ

LXXTW://[[[.MRWXVYGXEFPIW.GSQ/MH/BEWMG-CPMRSQIXIV-FVSQ-CPEWWVSSQ-MEXIVMEPW/ž)ǧ

○ GS SZIV LS[ XS YWI E GPMRSQIXIV (L]TWSQIXIV)ǧ
○ LXXTW://[[[.]SYXYFI.GSQ/[EXGL?Z=5<T;JJHN^HMǧ

SXEVX SYX F] LSPHMRK XLI GPMRSQIXIV WS XLEX XLI WXVE[ MW TEVEPPIP XSǧ
XLI KVSYRH.ǧ

 SPS[P] XMPX XLI WXVE[ YT YRXMP ]SY GER WII XLI ZIV] XST SJ XLI SFNIGXǧ
XLVSYKL XLI WXVE[.ǧǧ

ǧ

https://mathbitsnotebook.com/Geometry/Trigonometry/TGTrigSides.html
https://www.instructables.com/id/Basic-Clinometer-From-Classroom-Materials/
https://www.youtube.com/watch?v=5XpWfJdjzdM


2ǧ

HaZe ]SYV TaVXReV VecSVd Xhe aRgPe QeaWYVe XhaX Xhe WXVMRg WXSTWǧ
aX.ǧǧ

RecaPP, WMRce ]SY WXaVX Xhe WXVMRg aX 90 degVeeW, ]SY QYWX WYbXVacXǧ
Xhe VecSVded aRgPe QeaWYVe fVSQ 90 XS geX Xhe aRgPe Sf ePeZaXMSR .ǧ

SS Xhe aRgPe Sf ePeZaXMSR MW 90-42=48ǧ

NS[ XhaX ]SY ORS[ hS[ XS YWe Xhe cPMRSQeXeV, YWe MX XS WSPZe Xheǧǧ

ǧ

● AW a cPaWW fMRd Xhe heMghX Sf Xhe [aPP MR Xhe cPaWWVSSQ YWMRg VMghX XVMaRgPeǧ
XVMgSRSQeXV] aRd Xhe cPMRSQeXeV.ǧ

1. DVa[ a VMghX XVMaRgPeǧ
2. FMRd Xhe aRgPe Sf ePeZaXMSR--XheR PabeP MX SR Xhe dVa[MRgǧ
3. FMRd Xhe dMWXaRce XS Xhe baWe Sf Xhe [aPP--MRcPYde XhMW SR Xhe dVa[MRgǧ
4. UWe Xhe XVMgSRSQeXVMc fYRcXMSR XS fMRd Xhe heMghX Sf Xhe [aPP.  ShS[ [SVOǧ

● FSVQaXMZe aWWeWWQeRX:  UWe a cPMRSQeXeV XS fMRd Xhe heMghX Sf Xhe g]Q [aPP,ǧ
cafeXeVMa [aPP ( SV aR] XVeeW aRd fPagTSPeW)ǧ

ǧ

Da] 2:ǧ

● IRXVSdYce Xhe dVSReW [MXh WhSVX TS[eV TSMRXǧ
● SXYdeRXW [MPP VeWeaVch hS[ dVSReW aVe YWed MR bYWMReWWǧ
● SXYdeRXW [MPP [SVO MR gVSYTW Sf 2 SV 3 XS PeaVR hS[ XS fP] Xhe dVSReWǧ
● AdZaRced WXYdeRXW [MPP YWe dVSRebPScOW XS TVSgVaQ dVSReWǧ

ǧ



3ǧ

Da] 3:ǧ

● ReZMe[  [SVO dSRe [MXL cPMRSQeXeV aRd VMgLX XVMaRgPe XVMgSRSQeXV].ǧ
● WSVO MR gVSYTW Sf 2 SV 3. EacL gVSYT [MPP LaZe a dVSRe, cPMRSQeXeV, caPcYPaXSV,ǧ

gVaTL TaTeV aRd XaTe QeaWYVeǧ
● SXYdeRXW [MPP gS XS XLe fSSXbaPP fMePd aRd XaOe XYVRW WeeMRg LS[ LMgL XLe] caR fP]ǧ

XLe dVSRe.  TLe WXYdeRXW XLaX aVe RSX fP]MRg XLe dVSRe [MPP caPcYPaXe XLe LeMgLX Sfǧ
XLe dVSRe.  WLeR XLaX MW dSRe XLe] [MPP W[MXcL YRXMP eacL WXYdeRX LaW fPS[R XLeǧ
dVSRe aRd eacL WXYdeRX LaW cSQTPeXed caPcYPaXMSRW.ǧ

● AWWMgR XLMW cLaPPeRge TVSbPeQ: AR aMVTPaRe cPMQbW aX aR aRgPe Sf 18žS ž [MXL XLeǧ
gVSYRd. FMRd XLe gVSYRd dMWXaRce XLe TPaRe XVaZePW aW MX QSZeW 2500Q XLVSYgLǧ
XLe aMV. GMZe ]SYV aRW[eV XS XLe ReaVeWX 100Q.ǧ

Da] 4ǧ

● PPace QaVOeVW SR XLe gVSYRd aVSYRd XLe TSVcL MR fVSRX Sf XLe WcLSSP. MaVO [MXLǧ
TaMRXeVW XaTe.ǧ ǧ

● SXYdeRXW [MPP fMRd XLe aRgPe Sf ePeZaXMSR fVSQ XLaX WTSX XS XLe dSSV.ǧ
● SXYdeRXW [MPP caPcYPaXe XLe LeMgLX XLe] Reed XS VaMWe XLe dVSRe WS XLe] caR dePMZeVǧ

XLe eRZePSTe.  TLe aRgPe Reeded XS fMRd XLe LeMgLX XS geX YRdeV XLe TSVcL aRd XLeǧ
aRgPe Reeded XS XLe WTSX [LeVe XLe] [MPP PS[eV XLe dVSRe aRd  dePMZeV XLeǧ
eRZePSTe.  SXYdeRXW Reed XS dMWcYWW XLe QSZeQeRX Sf XLe dVSRe.  NSXe: XLeǧ
dVSReW [MPP fP] YT aRd dS[R; VMgLX aRd PefX WS LS[ aVe ]SY gSMRg XS fP] ]SY dVSRe.ǧ
WLaX aVe XLe dMWXaRceW?ǧǧ

● AWWeWWQeRX:  TLMW [MPP MRcPYde deXaMPed caPcYPaXMSRW aRd dMagVaQW fSV XLMWǧ
acXMZMX].ǧ ǧ

Da] 5ǧǧ

● ReZMe[ ZecXSVW aRd ZecXSV dMagVaQW.ǧ
● GS SZeV WXYdeRX [SVO aRd dMWcYWW XLe VMgLX XVMaRgPeW dVa[R.  MaOe XLeǧ

cSRRecXMSR beX[eeR XLe VMgLX XVMaRgPeW aRd dMWTPaceQeRX ZecXSVW.  EQTLaWM^eǧ
XLaX XLe L]TSXeRYWe MW VeWYPXaRX Sf XLe X[S dMWTPaceQeRX ZecXSVW.ǧ

● GMZe WXYdeRXW XLeMV dePMZeV] [SVO aRd LaZe XLeQ dVa[ XLe QSZeQeRX Sf XLeMVǧ
dVSRe aW a ZecXSV dMagVaQ.ǧ ǧ

ǧ



4ǧ

● HaRd SYX 3 \ 5 caVdW [iXh Xhe Rame Sf a lScaXiSR iR Xhe WchSSl aRd XheR haZe Xheǧ
WXYdeRXW fl] Xhe dVSReW XS XhaX lScaXiSR [hile cVeaXiRg a ZecXSV diagVam Sf Xheǧ
XViT.ǧ ǧ

● AW a fiRal WXeT Xhe WXYdeRXW [ill haZe XS fiRd Xhe VeWYlXaRX Sf Xhe diagVamW.ǧǧ

ǧ

.ǧ

.ǧ

ǧ
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https://commons.wikimedia.org/wiki/File:Drone_in_the_sky,_San_Carlos_de_Apoquindo,_Santiago_de_Chile..JPG
https://creativecommons.org/licenses/by-sa/3.0/
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https://www.researchandmarkets.com/reports/5006294/the-drone-delivery-report-2019-2024?utm_source=dynamic&utm_medium=GNOM&utm_code=mr79p5&utm_campaign=1368116+-+The+Drone+Delivery+Market,+Forecast+to+2024+-+Drone+Deliveries+Will+Be+the+Fastest+Growing+Application+Within+the+$43++Billion+Global+Drone+Market&utm_exec=joca220gnomd
https://www.researchandmarkets.com/reports/5006294/the-drone-delivery-report-2019-2024?utm_source=dynamic&utm_medium=GNOM&utm_code=mr79p5&utm_campaign=1368116+-+The+Drone+Delivery+Market,+Forecast+to+2024+-+Drone+Deliveries+Will+Be+the+Fastest+Growing+Application+Within+the+$43++Billion+Global+Drone+Market&utm_exec=joca220gnomd


7KH�/DVW�0LOH

� 7KH�ODVW�PLOH�RI�D�GHOLYHU\�LV�
RIWHQ�WKH�PRVW�H[SHQVLYH

� 'URQHV�FDQ�HQVXUH�HDFK�
GHOLYHU\��LV�FDUULHG�RXW�VDIHO\�
DQG�TXLFNO\�WR�WKH�FRUUHFW�
DGGUHVV��VHFXULQJ�KLJK�OHYHOV�RI�
FXVWRPHU�VDWLVIDFWLRQ�HYHQ�DV�
FRVWV�DUH�UHGXFHG�

KWWSV���JFHORJLVWLF�FRP�GURQH�GHOLYHU\�IRU�VKLSSLQJ�

https://gcelogistic.com/drone-delivery-for-shipping/


2EVWDFOHV�WR�2YHUFRPH
� 'URQHV�DUH�VWLOO�UHODWLYHO\�OLJKW�ZHLJKW�DQG�FDQ�KDQGOH�VKRUW�ĠLJKW�GXUDWLRQV�RI�������
PLQXWH�ĠLJKWV�ZLWK�������SRXQG�SD\ORDGV�

� 'URQHV�DOVR�VWLOO�UHSUHVHQW�DQ�H[SHQVLYH�LQYHVWPHQW�IRU�PDQ\�FRPSDQLHV��ZKLOH�SURPLVHV�
RI�VDYLQJV�DUH�JUHDW�LQ�WKHRU\�

� 'HDOLQJ�ZLWK�WKH�DLU�WUDIğF�UHTXLUHPHQWV�RI�FRQWUROOLQJ�Ġ\LQJ�REMHFWV�

KWWSV���JFHORJLVWLF�FRP�GURQH�GHOLYHU\�IR
U�VKLSSLQJ�

7KLV�3KRWR�E\�8QNQRZQ�$XWKRU�LV�OLFHQVHG�XQGHU�&&�%<�6$

https://gcelogistic.com/drone-delivery-for-shipping/
https://gcelogistic.com/drone-delivery-for-shipping/
https://en.wikipedia.org/wiki/Delivery_drone
https://creativecommons.org/licenses/by-sa/3.0/


6RPH�UHVRXUFHV

� KWWSV���ZZZ�DUDJOHJDO�FRP�LQGLYLGXDOV�OHDUQLQJ�FH
QWHU�WRSLFV�KRPH�DQG�SURSHUW\�VL[�ZD\V�GURQH�GHOL
YHU\�FRXOG�EH�D�JDPH�FKDQJHU

� KWWSV���MXQJOHZRUNV�FRP�KRZ�IXWXUH�GHOLYHU\�GURQH
�ZLOO�GHOLYHU�\RXU�SDFNDJHV�

� KWWSV���ZZZ�GURQH]RQ�FRP�GURQHV�IRU�JRRG�GURQH
�SDUFHO�SL]]D�GHOLYHU\�VHUYLFH�

� KWWSV���ZZZ�EXVLQHVVZLUH�FRP�QHZV�KRPH�������
���������HQ�*OREDO�'URQH�'HOLYHU\�6HUYLFH�0DUN
HW�������

� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y SW.DK�:5��J

7KLV�3KRWR�E\�8QNQRZQ�$XWKRU�LV�OLFHQVHG�XQGHU�&&�%<�6$�1&

https://www.araglegal.com/individuals/learning-center/topics/home-and-property/six-ways-drone-delivery-could-be-a-game-changer
https://www.araglegal.com/individuals/learning-center/topics/home-and-property/six-ways-drone-delivery-could-be-a-game-changer
https://www.araglegal.com/individuals/learning-center/topics/home-and-property/six-ways-drone-delivery-could-be-a-game-changer
https://jungleworks.com/how-future-delivery-drone-will-deliver-your-packages/
https://jungleworks.com/how-future-delivery-drone-will-deliver-your-packages/
https://www.dronezon.com/drones-for-good/drone-parcel-pizza-delivery-service/
https://www.dronezon.com/drones-for-good/drone-parcel-pizza-delivery-service/
https://www.businesswire.com/news/home/20200612005352/en/Global-Drone-Delivery-Service-Market-2030--
https://www.businesswire.com/news/home/20200612005352/en/Global-Drone-Delivery-Service-Market-2030--
https://www.businesswire.com/news/home/20200612005352/en/Global-Drone-Delivery-Service-Market-2030--
https://www.youtube.com/watch?v=ptKah5WR14g
https://technofaq.org/posts/2018/02/drones-with-a-camera/
https://creativecommons.org/licenses/by-nc-sa/3.0/


 

Roundabouts:  Do they really help?̓
Teacher̖: Mrs. George 

Date:̖ 06/30/2020ǧ

Overview ̿ Purpose̓

FSV WXYdeRXW XS e\aQMRe XLe deWMKR SJ MRXeVWecXMSR VSYRdabSYXW aRd [LeR XLe] aVeǧ
QSWX eJJecXMZe JSV aR aVea.ǧ

Education Standards̓
● M3.G.C.B.4 FMRd XLe aVea SJ a WecXSV SJ a cMVcPe MR a VeaP-[SVPd cSRXe\X.ǧ
● M3.G.MG.A.2 ATTP] KeSQeXVMc QeXLSdW XS WSPZe VeaP-[SVPd TVSbPeQW.ǧ

Objectives̓
1. SXYdeRXW [MPP MRZeWXMKaXe XLe TVSW aRd cSRW abSYX XLe cSRWXVYcXMSR SJ aRǧ

MRXeVWecXMSR VSYRdabSYXW aRd XLeMV eJJecXMZeReWW.ǧ
2. SXYdeRXW [MPP cVeaXe a QedMa TVeWeRXaXMSR [LeR XLe YWe SJ VSYRdabSYXǧ

MRXeVWecXMSRW aVe QSWX eJJecXMZe aRd cMXe e\MWXMRK SReW XLaX [SVO eJJecXMZeP] [LMPeǧ
acORS[PedKMRK XLSWe XMQeW [LeR XLe] aVe RSX aW eJJecXMZe.ǧ

Materials Needed̓

1. LaTXST SV XabPeXW XS VeWeaVcLǧ

2. APP AbSYX a RSYRdabSYXǧ
3. RSYRdabSYXW 101: BaWMc DeWMKR PVMRcMTPeW JSV IQTVSZed IRXeVWecXMSR SaJeX]ǧ

Activity Procedures̓

● TeacLeV [MPP STeR XLe PeWWSR [MXL a bVMeJ dMWcYWWMSR abSYX WXYdeRXWƅ ORS[PedKeǧ
SJ a VSYRdabSYX.  SXYdeRXW Qa] XaPO abSYX XLe VSYRdabSYX MR STVMRK HMPP, TN SVǧ
dS[RXS[R CSPYQbMa.ǧ

● TeacLeV [MPP e\TPaMR XS XLe cPaWW XLaX XLMW XVaRWTSVXaXMSR STEM acXMZMX] MW XS LePTǧ
WXYdeRXW beKMR XLe URMX SJ CMVcPeW aRd XLeMV VeaP PMJe MQTacX SJ RSYRdabSYXW.ǧ

ǧ

https://www.youtube.com/watch?v=X0RcTWEBtYM
http://www.sehinc.com/news/roundabouts-101-basic-design-principles-improved-intersection-safety


1ǧ

● TeacheV ma] haZe Xhe CiX] Ma]oV oV CiX] PlanneV be a gYeWX WpeakeV aW Xheǧ
pVojecX beginW and inZiXed back [hen gVoYpW pVeWenX XheiV findingW.ǧ

● SXYdenXW [ill [oVk in gVoYpW of 3 Xo 4 Xo compaVe and conXVaWX Xhe diffeVenceW ofǧ
a conZenXional 4-[a] WXop and a VoYndaboYX.  The] [ill Xhen VeWeaVch Xhe oZeVallǧ
effecXiZeneWW of VoYndaboYXW and [hen Xhe] [oVk moWX efficienXl].  WhaX facXoVWǧ
aVe impacXed poWiXiZel] [hen YWing a VoYndaboYX?ǧǧ

● TeacheV [ill paWW oYX a gVading VYbVic foV WXYdenXW Xo follo[ foV gVadingǧ
pYVpoWeW.ǧ

● TeacheV [ill moZe aVoYnd Xhe gVoYpW aWking XhoYghX pVoZoking UYeWXionW Xoǧ
encoYVage ƈoYXWide Xhe bo\Ɖ cVeaXiZe Xhinking and YWe of anal]Xical WkillW.ǧ

● TeacheV [ill pVopoWe Xhe idea of cVeaXing an eZen beXXeV and moVe efficienXǧ
inXeVWecXion deWign Xo help eaWe Xhe flo[ of XVaffic and decVeaWe accidenXW.ǧ

● SXYdenX gVoYpW [ill cVeaXe a media pVeWenXaXion Xo giZe Xo XheiV claWWmaXeW.ǧ
● SXYdenXW [ill alWo gVade each gVoYp pVeWenXing baWed Ypon Xhe VYbVic.ǧ
● SXYdenXW and an] TeacheVW pVeWenX Xo [aXch WXYdenXWƅ pVeWenXaXionW [ill haZeǧ

Xhe oppoVXYniX] Xo ZoXe on Xhe beWX oZeVall pVeWenXaXion.  ThiW [inning gVoYp [illǧ
be able Xo enXeV inXo Xhe MaYV] CoYnX]ƅW STEM E\po in MaVch 2021.ǧ

ǧ

ǧ
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  Scoring Rubric for Presentations – Instructions

Instructions – 1

Traits 5 – Excellent 4 – Very Good 3 – Adequate 2 – Limited 1 – Poor
In
fo
rm

a
ti
o
n
 Q
u
a
li
ty

a
n
d
 O
rg
a
n
iz
a
ti
o
n

• Main points are very clear

and very detailed

• Information is directly

linked to presentation

topic

• Information is very

organized

• Main points are clear and

detailed

• Information is linked to

presentation topic

• Information is well

organized

• Main points are somewhat

clear but could use more

detail

• Most information is linked

to the presentation topic

• Information is organized

• Main points are not clear

and lack significant detail

• Some information is linked

to the presentation topic

• Information is loosely

organized

• Presentation lacks main

points and related details

• Information lacks

connection to the

presentation topic

• Information is not

organized

N
o
n
v
e
rb
a
l 
C
o
m
m
u
n
ic
a
ti
o
n

• Speaker appears very
comfortable and

confident

• Speaker consistently faces
the audience and

maintains good eye

contact

• Speaker consistently
appears to be engaging

with the audience

• Speaker uses body
motions and gestures very

effectively

• Speaker utilizes the room
very effectively via

movement

• Speaker appears fairly
comfortable and confident

• Speaker generally faces the
audience and maintains

good eye contact

• Speaker generally appears
to be engaging with the

audience

• Speaker uses body motions

and gestures well

• Speaker utilizes much of the

room via movement

• Speaker appears generally at
ease and confident

• Speaker sometimes faces

the audience and maintains

eye contact

• Speaker sometimes appears

to be engaging with the

audience

• Speaker's body motions and

gestures neither support nor

detract from presentation

• Speaker moves about some

of the room

• Speaker appears uneasy and
somewhat insecure

• Speaker rarely faces the
audience or makes eye

contact

• Speaker rarely appears to be
engaging with the audience

• Speaker uses few body
motions or gestures or has

gestures or movements that

distract the audience

• Speaker is mostly stationary

• Speaker appears very
uneasy and insecure

• Speaker faces away from
the audience or makes no

eye contact

• Speaker appears
disengaged from the

audience

• Speaker lacks any body
motions or gestures or

demonstrates

consistently distraction

body motions or gestures

• Speaker is completely

stationary

Q
u
a
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ty
 o
f 
V
e
rb
a
l 
C
o
m
m
u
n
ic
a
ti
o
n • Speaker’s voice is very

confident, steady, strong,

and clear

• Speaker consistently uses
inflections to emphasize

key points or to create

interest

• Speaker's talking pace is
consistently appropriate

• Speaker’s voice is steady,
strong and clear

• Speaker often uses
inflections to emphasize key

points and create interest

• Speaker's talking pace is
mostly appropriate

• Speaker’s voice is generally
steady, strong and clear

• Speaker sometimes uses

inflections to emphasize key

points and create interest

• Speaker's talking pace is
appropriate

• Speaker’s voice is frequently
too weak or too strong

• Speaker rarely uses
inflections to emphasize key

points and create interest or

speaker sometimes uses

inflections inappropriately

• Speaker's talking pace is
often too slow or too fast

• Speaker’s voice is
consistently too weak or

too strong

• Speaker fails to use
inflections to emphasize

key points and create

interest or speaker often

uses inflections

inappropriately

• Speaker's talking pace is
consistently too slow or

too fast



  Scoring Rubric for Presentations – Instructions

Instructions – 2

Traits 5 – Excellent 4 – Very Good 3 – Adequate 2 – Limited 1 – Poor
V
is
u
a
l 
T
o
o
ls

• Visual aids are very
creative, clear, and easy

to read

• Presentation is
consistently enhanced by

the visual tools

• Visual aids are usually
creative, clear, and easy to

read

• Presentation is often
enhanced by the visual tools

• Visual aids are reasonably
creative, clear, and easy to

read

• Presentation is sometimes

enhanced by the visual tools

• Visual aids have limited

creativity or clarity or are

sometimes difficult to read

• Presentation is not
enhanced by the visual tools

• Visual aids demonstrate

no creativity or clarity

and are often difficult to

read

• Presentation is weakened
by the visual tools

A
p
p
ro
p
ri
a
te
 U
se

o
f 
V
o
ca
b
u
la
ry

• All terms are included in

the presentation

• Used in unique and
creative ways

• Used in context

• All terms are included in the

presentation

• Used effectively
• Used in context

• Most terms are included in

the presentation

• Generally used
appropriately

• Generally used in
appropriate context

• Several terms are included

in the presentation

• May or may not be used

appropriately

• May lack context

• Few or no terms are

included in the

presentation

• May or may not be used

appropriately

• Lacks context

P
re
ci
si
o
n
 a
n
d
 D
e
ta
il
 i
n

D
o
cu
m
e
n
ts
 P
ro
d
u
ce
d • Documents are clear, well

constructed, accurate and

show attention to detail

• Extra care has been taken
in the production

• Clearly evident that
documents are correct,

detailed and accurate

• Care has been taken in the
production

• Evident that documents are

correct and show a general

attention to detail and

accuracy

• General care has been taken
in production

• Documents may have some

errors and show some detail

• Some care has been taken in

production

• Documents have

numerous errors and lack

detail

• Little care taken in the
production

O
v
e
ra
ll

P
re
se
n
ta
ti
o
n

E
ff
e
ct
iv
e
n
e
ss

• This was an exceptional
presentation and

extremely effective

• I’d give you a 10

• This was a very good
presentation and very

effective

• I’d give you an 8 or 9

• This presentation was good
and effective

• I’d give you a 6 or 7

• This presentation was
average and somewhat

effective

• I’d give you a 3, 4 or 5

• This presentation was
weak and not effective

• I’d give you a 0, 1, or 2

© 2009 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̓

Supplementary̒Angles̒in̒Car̒Accidents̓
Teacher̖:̒Christine̒Rivers̓

Date:̖̒06/30/2020ǧ

Overview̒̿̒Purpose̓

LeaVR abSYX XLe VePaXMSRWLMT beX[eeR WYTTPeQeRXaV] aRKPeW MR caV accMdeRXW aW MX MWǧ
YWed b] XVaRWTSVXaXMSR eRKMReeVW (e\: Reed fSV KYaVd VaMPW). AddVeWWeW XVaRWTSVXaXMSRǧ
W]WXeQW, MRfVaWXVYcXYVe TPaRRMRK QaRaKeQeRX, aRd VeKYPaXMSR.ǧǧ

Education̒Standards ̓
● M1.G.CO.A.1 KRS[ TVecMWe defMRMXMSRW Sf aRKPe, cMVcPe, TeVTeRdMcYPaV PMRe, TaVaPPePǧ

PMRe, aRd PMRe WeKQeRX, baWed SR XLe YRdefMRed RSXMSRW Sf TSMRX, PMRe, TPaRe,ǧ
dMWXaRce aPSRK a PMRe, aRd dMWXaRce aVSYRd a cMVcYPaV aVc.ǧ

● M1.G.CO.C.9 PVSZe XLeSVeQW abSYX PMReW aRd aRKPeW.ǧ
● G.MG.A.2  ATTP] KeSQeXVMc QeXLSdW XS WSPZe VeaP [SVPd TVSbPeQW.ǧ
● SXaRdaVdW fSV MaXLeQaXMcaP PVacXMce 3:   CSRWXVYcX ZMabPe aVKYQeRXW aRd cVMXMUYeǧ

XLe VeaWSRMRK Sf SXLeV.ǧ
● SXaRdaVdW fSV MaXLeQaXMcaP PVacXMce 4:  MSdeP [MXL QaXLeQaXMcWǧ

Objectives̓
1. SXYdeRXW [MPP PeaVR LS[ KeSQeXV] cSRceTXW caR aTTeaV MR XLeMV eZeV]da] PMZeW.ǧǧ
2. SXYdeRXW [MPP PeaVR abSYX XLe VSPe Sf QaXL MR XLe caVeeV Sf XVaRWTSVXaXMSRǧ

eRKMReeVMRK.ǧ

Materials̒Needed̓

1. IRdMZMdYaP [LMXe bSaVdW fSV eacL KVSYT (aTTVS\MQaXeP] 10-12 deTeRdMRK SR cPaWWǧ
WM^e)ǧ

2. HSX WLeePW caVW (10-12)ǧ

3. DV] eVaWe QaVOeVW fSV eacL KVSYT (10-12)ǧ

4. PVSXVacXSVW (10-12)ǧ

ǧ



ǧ

5. MeXeV WXMcO/VYPeV fSV eacL gVSYT (10-12)ǧ

6. *STXMSRaP:  LaVd WYVface XS WeX YT aW aR MRcPMRe/VaQT fSV PaYRcLMRg XLe caVW cSYPdǧ
TSWWMbP] QaOe MX eaWMeVǧ

7. CSTMeW Sf daXa cSPPecXMSR WLeeX fSV eacL WXYdeRX (aTTVS\MQaXeP] 30)ǧ

8. NeceWWaV] eUYMTQeRX/deZMce XS TPa] ZMdeS(W).ǧ

AcĿiŗiĿŞ̒Procedńreķ̓

● HaZe WXYdeRXW [SVO MR gVSYTW Sf 3.  EacL gVSYT ReedW a caV, [LMXe bSaVd, dV]ǧ
eVaWe QaVOeV, aRd TVSXVacXSV.  EacL WXYdeRX ReedW XLeMV S[R cST] Sf XLe daXaǧ
WLeeX aRd a TeRcMP/TeR XS [VMXe [MXL.ǧ ǧ

● SXYdeRXW [MPP QeaWYVe ZaVMSYW aRgPeW aRd PaYRcL XLeMV HSX WLeePW caV aX XLe [aPPǧ
fSPPS[MRg XLe QeaWYVed aRgPe.  TLe] [MPP VecSVd XLe aRgPe XLe caV XVaZePW a[a]ǧ
fVSQ XLe [aPP afXeV MQTacX.ǧ ǧ

● SXYdeRXW [MPP dMWcYWW XLeMV fMRdMRgW aRd XLe MQTSVXaRce Sf XVaRWTSVXaXMSRǧ
eRgMReeVW ORS[MRg XLMW MRfSVQaXMSR.ǧ

ǧ

ǧ ǧ

ǧ



CAR CRASH ANGLES OF IMPACT ACTI9IT< SHEET 

TKLV aVVLJQPHQW VKRXOG bH cRPSOHWHG LQ JURXSV RI 3 (\RXU WHacKHU ZLOO aVVLJQ \RX WR a JURXS). 

MDWHULDOV 
(One SeU gUoXS) (One SeU SeUVon) 
WKLWH BRaUG AcWLYLW\ VKHHW 
DU\ HUaVH PaUNHU PHQcLO 
HRW WKHHOV CaU 
PURWUacWRU 
RXOHU/PHWHU VWLcN 

IQVWUXFWLRQV 
TaNH a ZKLWH bRaUG aQG GUaZ WKH IROORZLQJ aQJOHV RQ WKHP: 

30, 60, 90, 120, 150, 180 

MaNH VXUH WR H[WHQG WKH OLQHV WR WKH HQG RI WKH bRaUG. 

SHW \RXU ZKLWH bRaUG ULJKW XS aJaLQVW WKH ZaOO.  TKHQ WaNH a KRW ZKHHO caU, aQG IURP HacK aQJOH, 
UXQ LW LQWR WKH ZaOO ILYH WLPHV.  RHcRUG \RXU ILQGLQJV LQ WKH WabOH bHORZ.  TKH VKaGHG aQJOHV 
(aORQJ WKH WRS RI WKH JULG) aUH WKH aQJOHV \RX bHJLQ ZLWK; WKH XQ-VKaGHG cROXPQ RQ WKH OHIW LV WKH 
UHVXOWLQJ aQJOH JLYHQ ZKHQ WKH caU bRXQcHV RII WKH ZaOO. 

30 60 90 120 150 180 

30 

60 

90 

120 

150 

180 

RHVXOWV 
DHVcULbH \RXU ILQGLQJV bHORZ.  WKaW GLG \RX QRWLcH abRXW WKH aQJOH WKH caU aSSURacKHG WKH ZaOO 
bHIRUH LPSacW ZKHQ cRPSaUHG WR WKH aQJOH LW WUaYHOHG aZa\ IURP WKH ZaOO aIWHU LPSacW? 

WK\ GR \RX WKLQN LW LV LPSRUWaQW IRU WUaQVSRUWaWLRQ HQJLQHHUV WR NQRZ abRXW WKH aQJOHV RI LPSacW 
YV. WKH aQJOH WKH caU WUaYHOV aIWHU LPSacW?  



Exploring Horizontal Curves in Railroad 
̿ Highway Design 

Teacher̖: Christi Root 
Date:̖ 06/30/2020ǧ

Overview ̿ Purpose

SXYdenXW [ill WXYd] hori^onXal cYrZe deWign in railroadW & high[a] deWign b] e\ploringǧ
Xhe imporXance of maXhemaXical concepXW [hen creaXing ne[ roadW and rail[a]W.ǧ
SXYdenXW [ill [aXch ZideoW aboYX ciZil engineering, baWic high[a] deWign, and hori^onXalǧ
cYrZe geomeXricW, Xhen appl] [haX Xhe]ƅZe learned Xo creaXe ne[ road[a]W or findǧ
miWWing informaXion (lengXh of a road or cYrZaXYre) YWing high Wchool maXhemaXicW.ǧǧ

The deWigR TVSceWW iW WiQTPified iR cSRXVaWX XS acXYaP VSad[a] deWigR, bYX hSTefYPP],ǧ
WXYdeRXW [iPP Wee Xhe cSRRecXiSR Sf aPgebVa/ geSQeXV] WkiPPW aRd VSad deWigR. ThiW PeWWSRǧ
iW WXYdeRX-dViZeR aRd Xhe XeacheV WhSYPd TVSZide gYidaRce aRd hePT if Reeded.ǧǧ

ThiW leWWon iW deWigned for WXYdenXW in žIntegrated Math III or Geometry​ XhaX haZeǧ
maWXered conWXrYcXionW and circle XheoremW.ǧǧ

Education Standards 
● EVSC.ETS2: Links Among Engineering, Technology, Science, and Society

1) Engage in argYmenX from eZidence on Xhe role engineering and Xechnolog]ǧ
pla] in a WYWXainable hYman WocieX].ǧǧ

Ɣ M3.G.CO.A.1:​ ​Make geometric constructions 
ż Make fRUPal geRPeWUic cRQVWUXcWiRQV ZiWh a YaUieW\ Rf WRRlV aQd 

PeWhRdV. 
Ɣ M3.G.C.A.2: Understand and apply theorems about circles 

ż  ​IdeQWif\ aQd deVcUibe UelaWiRQVhiSV aPRQg iQVcUibed aQgleV, Uadii, aQd 
chRUdV 

● Standards for Mathematical Practice
1. Make WenWe of problemW and perWeZere in WolZing Xhem.ǧ
2. ReaWon abWXracXl] and qYanXiXaXiZel].ǧǧ
3. ConWXrYcX Ziable argYmenXW and criXiqYe Xhe reaWoning of oXherW.ǧ

ǧ
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4. MSdeP [iXh QaXheQaXicW.ǧ
5. UWe aTTVSTViaXe XSSPW WXVaXegicaPP].ǧ
6. AXXeRd XS TVeciWiSR.ǧ

Objectives̓
1. SXYdeRXW [iPP be abPe XS ideRXif] Xhe X]Te Sf cYVZeW YWed iR deWigRiRg VSad[a]W.ǧǧ
2. SXYdeRXW [iPP be abPe XS deWcVibe Xhe diffeVeRce iR a hSVi^SRXaP aRd ZeVXicaP cYVZeǧ

aRd e\TPaiR [h] each iW ZiXaP XS Xhe VSad deWigR TVSceWW.ǧǧ
3. SXYdeRXW [iPP be abPe XS QaXch geSQeXV] XeVQW (žceRXVal aRgle, aVc, ciVcYQWcVibedǧ

aRgle, eXc.ž) XS eRgiReeViRg XeVQiRSPSg].ǧ
4. SXYdeRXW [iPP aTTP] aPgebVa XechRiUYeW XS fiRd QiWWiRg iRfSVQaXiSR giZeR aǧ

diagVaQ Sf a hSVi^SRXaP cYVZe.ǧǧ
5. GiZeR aR aRgPe QeaWYVeQeRX aRd VadiYW, WXYdeRXW [iPP cSRWXVYcX aR e\aQTPe Sf aǧ

WiQTPe hSVi^SRXaP cYVZe.ǧ
6. GiZeR a QaT, WXYdeRXW [iPP cVeaXe a Re[ VSad[a] (PiReW aRd WiQTPe hSVi^SRXaPǧ

cYVZeW SRP]) YWiRg a cSQTaWW, TeRciP, aRd VYPeV.ǧ
7. SXYdeRXW [iPP VefPecX YTSR XheiV PeaVRiRg b] [ViXiRg a NSYVRaP eRXV] SV QaOiRg aǧ

ZideS abSYX Xhe iQTSVXaRce Sf QaXheQaXicW & eRgiReeViRg iR VegaVdW XSǧ
XVaRWTSVXaXiSR iR SYV daiP] PiZeW.ǧǧ

ǧ
PSWWibPe E\XeRWiSRW:ǧ

● SXYdeRXW caR deWigR a Re[ VSad[a] bYX [iXh eRZiVSRQeRXaP aRd bYdgeXaV]ǧ
VeWXVicXiSRW. SXYdeRXW WhSYPd aiQ XS OeeT fVSQ cYXXiRg dS[R XVeeW SV bYiPdiRgǧ
SZeV [aXeV[a]W, [hiPe aPWS XV]iRg XS WaZe aW QYch QSRe] aW TSWWibPe. ž(Theǧ
XeacheV [ill eiXheV Reed XS TVSZide e\aQTleW Sf cSWX, SV haZe WXYdeRXW VeWeaVch aRdǧ
fiRd Xhe cSWX XheQWelZeW.)ǧ

● SXYdeRXW caR fiRd QiWWiRg TaVXW Sf Xhe hSVi^SRXaP cYVZe YWiRg XVigSRSQeXV].ǧ
● SXYdeRXW caR e\XeRd XheiV PeaVRiRg b] e\TPSViRg diffeVeRX X]TeW Sf hSVi^SRXaPǧ

cYVZeW (žWiQTle, VeZeVWe, cSQTSYRd, aRd WTiVal)ž, aRd TVacXice cSRWXVYcXiRg eachǧ
SRe.ǧ

Materials̒Needed̓
1. PaTeV & TeRciPǧ
2. CSQTaWWǧ
3. RYPeVǧ

ǧ
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4. CSmTYXeV [iXh IRXeVReX acceWWǧ

Activity Procedures 

IRXVSdYce Xhe acXiZiX] b] WhS[iRg Xhe YSYTYbe ZideS ž"WhaX DSeW a TVaRWTSVXaXiSRǧ
ERgiReeV DS?"ž. The XeacheV caR e\XeRd Xhe ZideS b] XalkiRg abSYX CiZil ERgiReeViRg iRǧ
geReVal. AX XhiW TSiRX, WXYdeRXW caR dS a liXXle VeWeaVch SR ciZil eRgiReeViRg, XheRǧ
WTecificall] XVaRWTSVXaXiSR eRgiReeViRg. AX Xhe eRd Sf Xhe VeWeaVch TeViSd, WXYdeRXW caRǧ
WhaVe aR]XhiRg Xhe] leaVRed SV fSYRd TaVXicYlaVl] iRXeVeWXiRg.ǧǧ

The XeacheV [ill RS[ fScYW SR a WTecific TaVX Sf a XVaRWTSVXaXiSR eRgiReeVW jSb, VSad[a]ǧ
deWigR. TS gaiR WXYdeRX iRXeVeWX, Xhe XeacheV caR aWk žƈWhat do circles haZe to do [ithǧ
road[a] design?Ɖž A WXYdeRX mighX meRXiSR a ƈVSYRdabSYXƉ bYX iX iW YRlikel] aR]SRe [illǧ
kRS[ XhaX cYVZeW iR VSadW aVe deWigRed YWiRg ciVcleW.ǧǧ

Horizontal Curves​ aVe SRe Sf Xhe X[S imTSVXaRX XVaRWiXiSR elemeRXW iR geSmeXVic deWigRǧ
fSV high[a]W (alSRg [iXhž žVeVXical CYVZeWž). A hSVi^SRXal cYVZe TVSZideW a XVaRWiXiSRǧ
beX[eeR X[S XaRgeRX WXViTW Sf VSad[a], allS[iRg a Zehicle XS RegSXiaXe a XYVR aX aǧ
gVadYal VaXe VaXheV XhaR a WhaVT cYX. The deWigR Sf Xhe cYVZe iW deTeRdeRX SR Xheǧ
iRXeRded deWigR WTeed fSV Xhe VSad[a], aW [ell aW SXheV facXSVW iRclYdiRg dVaiRage aRdǧ
fVicXiSR. TheWe cYVZeW aVe WemiciVcleW XS TVSZide Xhe dViZeV [iXh a cSRWXaRX XYVRiRg VaXeǧ
[iXh Vadii deXeVmiRed b] Xhe la[W Sf Th]WicW WYVVSYRdiRg ceRXViTeXal fSVce. (SSYVce:ǧ
WikibSSkW.cSmž)ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

https://www.youtube.com/watch?v=ksTY7JeT78w
https://www.youtube.com/watch?v=ksTY7JeT78w
https://en.wikibooks.org/wiki/Fundamentals_of_Transportation/Vertical_Curves
https://en.wikibooks.org/wiki/Fundamentals_of_Transportation/Vertical_Curves
https://en.wikibooks.org/wiki/Fundamentals_of_Transportation/Horizontal_Curves
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The XeacheV [MPP RS[ MRXVSdYce ZMWYaPW Sf a hSVM^SRXaP cYVZe MR VSad[a] deWMgR. Theǧ
XeacheV [MPP TaWW SYX a cST] Sf Xhe ƈHSVM^SRXaP CYVZeWƉ PDF SV TVSZMde acceWW XS MXǧ
SRPMRe. The PeWWSR [MPP RSX YWe aPP Sf XheWe fSVQYPaW, bYX Xhe WXYdeRXW Qa] fMRd MXǧ
MRXeVeWXMRg XS Wee Xhe dMffeVeRX fSVQYPaW aRd hS[ Xhe]ƅZe beeR XVaRWfSVQed fSV XhMWǧ
VeaP-[SVPd aTTPMcaXMSR.ǧ

SXYdeRXW caR ZMe[ a YSYXYbe ZMdeS caPPed ž"HMgh[a] APMgRQeRX"ž. ThMW ZMdeS WhS[W a 3Dǧ
VeRdeVMRg Sf dMffeVeRX TSWWMbPe hSVM^SRXaP aRd ZeVXMcaP cYVZeW, bYX MW TVeWeRXed aW aǧ
deWMVabPe SV YRdeWMVabPe deWMgR. SXYdeRXW dSRƅX Reed XS [aXch Xhe eRXMVe ZMdeS, bYX MX [MPPǧ
gMZe Xhe OMdW aR Mdea Sf hS[ Xhe cYVZeW behaZe aRd ƈfeePƉ [hMPe dVMZMRg.ǧ

Ne\X, Xhe XeacheV [MPP XePP Xhe WXYdeRXW ƈAfXeV [aXchMRg a fe[ ZMdeSW, ]SY [MPP be abPe XSǧ
cVeaXe ]SYV S[R hSVM^SRXaP cYVZe YWMRg cMVcPeW aRd XaRgeRX PMReW, aRd YPXMQaXeP] deWMgR aǧ
VSad[a] gMZeR a QaT. YSY [MPP WhaVe ]SYV deWMgR [MXh Xhe cPaWW [heR fMRMWhed.Ɖǧ
(žTeachers can modify the lesson and not include the roadway design, and only haveǧ
students recreate a horizontal curve. For a regular math class, the teacher could let theǧ
students try to design their own roadway on a blank piece of paper to promote creativity.)ǧǧ

The WXYdeRXW WhSYPd [aXch & XaOe RSXeW SR Xhe YSYTYbe ZMdeS ž"HMgh[a] DeWMgR"ž. ThMWǧ
ZMdeS MRXVSdYceW WXYdeRXW XS Xhe QSWX baWMc TaVXW Sf VSad[a] deWMgR. The XeacheVǧ
WhSYPd haZe TaMVW Sf WXYdeRXW XaOe XYVRW e\TPaMRMRg Xhe dMffeVeRce MR a hSVM^SRXaP cYVZeǧ
aRd ZeVXMcaP cYVZe. The XeacheV caR aWO a ZSPYRXeeV XS addVeWW Xhe cPaWW SR Xhe dMffeVeRXǧ
X]TeW Sf cYVZeW, XheR haZe aRSXheV WXYdeRX WYQQaVM^e, bYX MR a dMffeVeRX [a] (Mfǧ
TSWWMbPe).ǧ

SXYdeRXW [MPP XheR [SVO SR XheMV S[R aRd [aXch XhMW WeVMeW Sf ZMdeSW. SXYdeRXW WhSYPdǧ
XaOe RSXeW SR Xhe deWMgR aRd Oe] XeVQMRSPSg] Sf hSVM^SRXaP aRgPeW. The RaVVaXSVǧ
QeRXMSRW ƈWXaXMSRWƉ aRd hS[ XS RSXaXe XheQ, bYX MX MW RSX Xhe fScYW Sf XhMW PeWWSR.ǧǧ

○ "AdZaRced GeSQaXMcW: HSVM^SRXaP CYVZeW: PaVX 1"ž žThis video introduces theǧ
concept of street design and will not include any calculations. He mentionsǧ
ƈstationsƉ or ƈstationingƉ which is not important to this lesson, but will helpǧ
understanding in the next three videos. ​This video is optional.

○ "AdZaRced GeSQaXMcW: HSVM^SRXaP CYVZeW: PaVX 2"ǧ
○ "AdZaRced GeSQaXMcW: HSVM^SRXaP CYVZeW: PaVX 3"ǧ
○ "AdZaRced GeSQaXMcW: HSVM^SRXaP CYVZeW: PaVX 4"ǧ

ǧ

ǧ

https://www.youtube.com/watch?v=lx06ss7ZSKU
https://www.youtube.com/watch?v=ELzTygJbZYE&list=PLfdbatjDoe2Q2zzXQpl5HeAre_HG9CKei
https://www.youtube.com/watch?v=y66LulXUKMM&list=PLfdbatjDoe2Q2zzXQpl5HeAre_HG9CKei&index=2
https://www.youtube.com/watch?v=aHwg-1CGoTM&list=PLfdbatjDoe2Q2zzXQpl5HeAre_HG9CKei&index=3
https://www.youtube.com/watch?v=pgQ-g39iA-0&list=PLfdbatjDoe2Q2zzXQpl5HeAre_HG9CKei&index=4
https://www.youtube.com/watch?v=P1xsKtbJ-yM&list=PLfdbatjDoe2Q2zzXQpl5HeAre_HG9CKei&index=5
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CSQTaViWSR Sf TeVQWǧ

MaXheQaXicaP VScabYPaV]/DeWcViTXiSRǧ ERgiReeViRg TeVQiRSPSg]ǧ

Intersection of tangent linesǧ Point of Intersection (PI)ǧ

Arcǧ Length of CYrZe (L)ǧ

Point of Tangenc] (left side)ǧ Beginning of CYrZe (BC)ǧ

Point of Tangenc] (right side)ǧ End of CYrZe (EC)ǧ

Tangent segmentǧ Tangent Line (T)ǧ

Central Angleǧ Interior Angle (²)ǧ

RadiYsǧ RadiYs (R)ǧ

ǧ 

After [atching all the Zideos, stYdents can no[ practice dra[ing hori^ontal cYrZes ofǧ
different si^es on scrap paper. When the] get the hang of it, each stYdent shoYld dra[ aǧ
large enoYgh hori^ontal circle that can be labeled [ith all of the engineering terms listedǧ
aboZe. The figYre belo[ is an e\ample of a simple hori^ontal cYrZe. This is Ysed inǧ
engineering, so e\tra information is inclYded.ǧǧ

ǧ
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PoWWible modificaXion: žTeacheVW can eiXheV VeUYiVe Xhe cYVZe Xo be dVa[n [iXhǧ
conWXVYcXionW onl], oV Xhe] can allo[ WXYdenXW Xo eWXimaXe Xhe XangenX lineW.ǧǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

Once Xhe WXYdenXW aVe familiaV [iXh dVa[ing and labeling hoVi^onXal cYVZeW, Xhe] canǧ
WXaVX [oVking on finding miWWing paVXW of Xhe diagVam YWing maXhemaXicW. ThiW WecXionǧ
can be modified Xo inclYde XVigonomeXVic eqYaXionW oV Xo find Xhe aVea of a WecXoV.ǧǧ

E\aQTPe QYeWXMSRWǧ

1. Find Xhe cYVZe lengXh if Xhe VadiYW iW 200 feeX and Xhe inXeVnal angle (²) iW 100ǧ
degVeeW. RoYnd ]oYV anW[eV Xo Xhe neaVeWX fooX.  žARW[eV: 349 feeXǧ

2. WhaX degVee iW Xhe inXeVnal angle (²) if Xhe VadiYW iW 500 feeX and Xhe cYVZe lengXhǧ
iW 1,000 feeX. RoYnd ]oYV anW[eV Xo Xhe neaVeWX XenXh of a degVee.  žARW[eV: 114.6ǧ
degVeeWǧ

ǧ
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3. If giZen Xhe lengXh of Xhe radiYW and XangenX WegmenX (T), do ]oY haZe enoYghǧ
informaXion Xo find Xhe diWXance beX[een Xhe PoinX of InXerWecXion (PI) and Xheǧ
InXernal Angle (²)? If ]eW, deWcribe in deXail ho[ ]oY [oYld WolZe XhiW problem. Ifǧ
noX, WXaXe [hich informaXion iW needed.  žARW[eV: YeW, ]SY caR fMRd Xhe QMWWMRgǧ
PeRgXh b] YWMRg Xhe P]XhagSVeaR TheSVeQ. The VadMYW aRd XaRgeRX [SYPd be Xheǧ
PegW, TPYg XhSWe ZaPYeW MRXS Xhe fSVQYPa, XheR WSPZe fSV c.ǧǧ

TeacheVW caR chSSWe XS e\XeRd XhiW leWWSR XS iRclYde geSQeXVic TVSSfW (cSRgVYeRXǧ
XViaRgleW) SV TVacXiciRg VeaVVaRgiRg fSVQYlaW fSV a WTecific ZaViable.ǧǧ

SXYdenXW can eiXher [ork indiZidYall] or inǧ
Wmall groYpW Xo compleXe Xhe ne\X [orkWheeX.ǧ
UWing Wimple or reZerWe hori^onXal cYrZeW,ǧ
WXYdenXW WhoYld deWign a ne[ road from ƈXƉ Xoǧ
a Wchool. SXYdenXW WhoYld Xr] Xo aZoid [aXerǧ
and XreeW.ǧǧ

SXYdenXW can poWX Xheir ne[ roadmapW on Xheǧ
[all. DifferenX groYpW can XraZel aroYnd Xheǧ
room leaZing poWiXiZe commenXW orǧ
conWXrYcXiZe criXiciWm. žTeacheVW caR Qake XhiWǧ
iRXS a cSQTeXiXiSR aRd giZe a WQall a[aVd XS Xheǧ
beWX VSad[a].ǧǧ

SXYdenXW [ill finiWh Xhe leWWon [iXh a joYrnal enXr] or Zideo (WXYdenX choice). SXYdenXWǧ
[ill Xalk aboYX [haX Xhe] learned, and deWcribe in deXail, YWing ke] Xerminolog], ho[ǧ
maXhemaXicW and engineering iW YWed Xo creaXe road[a]W in Xoda]ƅW WocieX].ǧǧ

ǧ



 
 
 
 

 
 
 
 
 
 

 
 
 
 

 
  



 
 

Names: _________________________________ 

Match̒the̒Graph˟̒Using̒Vernier̒Motion̓
Detectors̒to̒Model̒Technology̒Used̒in̓

Traffic̒Enforcement̓
Teacher̖: Mrs. Burch 
Date˟̖ 07/01/2020ǧ

Overview̒̿̒Purpose̓

TLMW acXMZMX] [MPP MRXVSdYce WXYdeRXW XS XLe WMQMPaVMXMeW beX[eeR VeVRMeV QSXMSR deXecXSVWǧ
aRd XLe LMDAR KYRW YWed b] Pa[ eRJSVceQeRX XS caXcL WTeedMRK QSXSVMWXW. SXYdeRXW [MPPǧ
XLeR aTTP] XLeMV YRdeVWXaRdMRK SJ LS[ XLeWe deXecXSVW [SVO XS QaXcL a WeVMeW SJǧ
TSWMXMSR-XMQe aRd ZePScMX]-XMQe KVaTLW YWMRK XLeMV bSdMeW aRd LaRdLePd deXecXSVW.ǧ

EdYcaXMSR SXaRdaVdWǧ
Ɣ PSCI.PS2: MSXMSR aRd SXabMPMX]: FSVceW aRd IRXeVacXMSRWǧ
Ɣ M1.F.IF.B.3  IRXeVTVeX JYRcXMSRW XLaX aVMWe MR aTTPMcaXMSRW MR XeVQW SJ XLe cSRXe\X.ǧ

Objectives̓

1. AJXeV cSQTPeXMRK XLMW MRZeWXMKaXMSR, WXYdeRXW WLSYPd be abPe XS PSSO aX aǧ
TSWMXMSR-XMQe SV ZePScMX]-XMQe KVaTL aRd deWcVMbe XLe QSXMSR SJ aR SbNecX.ǧǧ

2. SXYdeRXW WLSYPd aPWS be abPe XS PSSO aX XLe QSXMSR SJ aR SbNecX aRd WOeXcL aǧ
TSWMXMSR-XMQe SV ZePScMX]-XMQe KVaTL VeTVeWeRXMRK XLaX QSXMSR.ǧǧ

Materials̒Needed̓

1. LabQYeWX 2 (TeV KVSYT SJ 3-4 WXYdeRXW)ǧ

2. MSXMSR DeXecXSV (TeV KVSYT SJ 3-4 WXYdeRXW)ǧ

3. SXYdeRX HaRdSYXW (TeV WXYdeRX SV TeV KVSYT SJ 3-4 WXYdeRXW)ǧ

 



 
 

 

AcĿiŗiĿŞ̒Procedńreķ̓

Ɣ SXYdenXW [oYld compleXe Xhež pVe-lab ZideoWž and Vead Xhe žaVXicle žXo anW[eV Xheǧ
pVe-lab UYeWXionW Xo leaVn ho[ Xhe moXion deXecXoVW YWed b] la[ enfoVcemenXǧ
compaVe Xo XhoWe Xhe] [ill be YWing.ǧ

Ɣ The XeacheV [oYld lead a diWcYWWion Xo VeZie[ Wome anW[eVW and highlighXǧ
XopicW fVom Xhe ZideoW.ǧǧ

○ SHOULD police officeVW be VeUYiVed Xo YndeVWXand Xhe Wcience behind XheiVǧ
deXecXoVW in oVdeV Xo YWe Xhem?ǧǧ

○ WhaX iW Xhe majoV diffeVence beX[een oYV moXion deXecXoVW and LiDAR?ǧǧ
○ DoeW eiXheV X]pe of deXecXoV acXYall] meaWYVe Wpeed?ǧ

Ɣ SXYdenXW [oYld [oVk in gVoYpW of 3-4 Xo compleXe Xhe gVaph maXchingǧ
inZeWXigaXion [iXh Xhe moXion deXecXoVW.ǧ

Ɣ The XeacheV [oYld Wign off on WaXiWfacXoV] gVaphW cVeaXed b] each gVoYp.ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

https://docs.google.com/presentation/d/1yjGLT-1ePo6BMT7p1WRSR2YgfkRRiwNu7WD5ir89xI8/edit?usp=sharing
https://drive.google.com/file/d/1_5BWSuQ71rp-PRVMZGUvS75MvgHjx9Wf/view?usp=sharing


 
 

 

 
Match the Graph 

 
Pre-Lab: 

1. LMDAR WXaRHW JSV _________________________________________________.ǧ

2. LMWX X[S SJ XLI QaMR cSRWMHIVaXMSRW JSV Pa[ IRJSVcIQIRX bIJSVI MQTPIQIRXMRKǧ

LMDaV MR a TaVXMcYPaV aVIa.ǧ

a. .ǧ

b. .ǧ

3. HS[ HSIW XLI HMWXaRcI SJ aR SJJMcIV JVSQ XLI WMHI SJ XLI VSaH VIPaXI XS WTIIHǧ

QIaWYVIQIRX?ǧ

4. WL] MW MX MQTSVXaRX JSV Pa[ IRJSVcIQIRX XS IWXabPMWL ƈXVacOMRK LMWXSV]Ɖ bIJSVIǧ

QIaWYVMRK WTIIH [MXL XSSPW WYcL aW LMDAR KYRW?ǧ

5. LMWX X[S aHZaRXaKIW SJ LMDAR KYRW SZIV XLI TVIZMSYWP] YWIH VaHaV KYRW.ǧ

6. TLI PMHaV KYR HSIW RSX acXYaPP] QIaWYVI WTIIH; MX QIaWYVIW XLI ________ XS aǧ

ZILMcPI QYPXMTPI XMQIW XS caPcYPaXI a WTIIH.ǧ

7. TLI JSVQYPa JSV WTIIH MW _________________ / ___________________.ǧ

8. WLaX MW XLI ƈXMQI SJ JPMKLX?Ɖǧ

9. RIZMI[ XLI HaXa bIPS[ JSV a LMDAR KYR XLaX XVaRWQMXW aX 100 TTW. CaPcYPaXI XLIǧ

WTIIH SJ XLI caV MR JX/WIc aRH cSRZIVX XS QM/LV. SLS[ ]SYV [SVO!ǧ

a. ǧ

PYPWIǧ DMWXaRcI XS CaV (JX)ǧ

1ǧ 500ǧǧ

2ǧ 498.5ǧ

3ǧ 497ǧ

4ǧ 495.5ǧ

5ǧ 494ǧ

100ǧ 350ǧ



 
 

 

ǧ

10.Wh] iW iX imTSVXanX fSV LiDAR gYnW XS calcYlaXe WTeed Sn a WeVieW Sf TVedicXableǧ

TYlWeW?ǧ

11.RaXheV Xhan deXeVmining diWXance b]  ƈ[aXchingƉ fSV lighX XS VeXYVn XS Xhe lidaVǧ

gYn, hS[ dS SYV mSXiSn deXecXSVW deXeVmine Xhe diWXance XS an SbjecX?ǧ

12.  WhaX X[S X]TeW Sf gVaThW [ill be diWTla]ed [hen ]SY cSllecX daXa?ǧ

13.HS[ dS ]SY change ]SYV diWTla] XS WhS[ Snl] Xhe TSWiXiSn-Xime gVaTh?ǧ

14.  SYmmaVi^e hS[ YlXVaWSnic WenWSVW [SVk.ǧ

15.  When mighX an YlXVaWSnic WenWSV be TVefeVable XS a lighX-baWed SV VadaV WenWSV?ǧ

 

Procedure:b

Ɣ SWXd\ each gUaph beloZ, pa\ing caUefXl aWWenWion Wo Whe \-a[iV, Wo deWeUmine ZhaW 
moWionV Zill be neceVVaU\ Wo Ue-cUeaWe Whe giYen Vhape. 

Ɣ CaUefXll\ deVcUibe all moWionV neceVVaU\ Wo achieYe WhaW Vhape. YoXU lineV mXVW 
be pUopoUWional Wo Whe giYen VcenaUio (e[. Whe lengWh of Wime VpenW Zalking aZa\ 
YV. Whe lengWh of Wime VpenW VWanding VWill) 

Ɣ AWWempW Wo maWch Whe gUaph aV man\ WimeV aV needed. If \oX haYe WUoXble ZiWh a 
paUWicXlaU gUaph, Vkip iW and come back aW Whe end. 

Ɣ GeW \oXU WeacheU Wo iniWial Zhen \oX haYe VXcceVVfXl daWa. 
 

GUaph 1: 

MoWion deVcUipWion: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iniWialV: ________ 

 

 

 



 
 

 

GUaSh 2: 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 

 

 

 

 

 

 

GUaSh 3: 

 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 

 

 

GUaSh 4: 

 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 

 



GUaSh 5: 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 

GUaSh 6: 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 

GUaSh 7: 

MRWiRQ deVcUiSWiRQ: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iQiWialV: ________ 



GUaSh 8: 

MoWion deVcUiSWion: _____________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

TeacheU iniWialV: ________ 



̓

Tire size...What a “revolution”!
Teacher​˟̒Mrs˝̒Mills̓̓

Date:​̒0ˆ˫30˫2020ǧ

Overview & Purpose

IR XhiW acXiZiX] WXYdeRXW [iPP be aWked XS deXeVQiRe Xhe RYQbeV Sf VeZSPYXiSRW a XiVe QakeW TeV QiRYXeǧ
[heR XVaZePiRg aX a giZeR WTeed.  TS caPcYPaXe Xhe RYQbeV Sf VeZSPYXiSRW, WXYdeRXW [iPP fiVWX Reed XSǧ
deXeVQiRe Xhe ciVcYQfeVeRce Sf a XiVe, XhiW caR be dSRe b] XakiRg WXYdeRXW SYXWide XS QeaWYVe SVǧ
aWkiRg WXYdeRXW XS QeaWYVe a XiVe aX hSQe TViSV XS Xhe da] Sf Xhe acXiZiX]. SXYdeRXW [iPP XhiRk abSYXǧ
hS[ chaRgiRg Xhe Wi^e Sf Xhe XiVe affecXW Xhe WTeed aX [hich Xhe caV iW XVaZePiRg aRd Xhe accYVac] Sfǧ
Xhe WTeedSQeXeV.  DYViRg Xhe acXiZiX], WXYdeRXW [iPP be VeUYiVed XS cSRZeVX beX[eeR YRiXW YWiRgǧ
diQeRWiSRaP aRaP]WiW.ǧǧ

ThiW acXiZiX] YWeW WXaRdaVdW fSYRd [iXhiR BVidge MaXh, bYX caR be YWed [iXh SXheV gVade PeZePW aRdǧ
WYbjecX aVeaW.ǧ ǧ

EdYcaXiSR SXaRdaVdWǧ

● B.G.C.A.1 ATTP] a ZaVieX] Sf WXVaXegieW XS deXeVQiRe Xhe aVea aRd ciVcYQfeVeRce Sf ciVcPeW afXeVǧ
ideRXif]iRg ReceWWaV] iRfSVQaXiSR.ǧ

● B.N.Q.A.1 UWe YRiXW aW a [a] XS YRdeVWXaRd TVSbPeQW aRd XS gYide Xhe WSPYXiSR Sf QYPXi-WXeTǧ
TVSbPeQW; chSSWe aRd iRXeVTVeX YRiXW cSRWiWXeRXP] iR fSVQYPaW; chSSWe aRd iRXeVTVeX Xhe WcaPeǧ
aRd Xhe SVigiR iR gVaThW aRd daXa diWTPa]W.ǧ

● B.N.Q.A.2 DefiRe aTTVSTViaXe UYaRXiXieW fSV Xhe TYVTSWe Sf deWcViTXiZe QSdePiRg.ǧ

Objectives
1. SXYdeRXW [iPP caPcYPaXe Xhe RYQbeV Sf XiVe VeZSPYXiSRW TeV QiRYXe [heR a caV iW XVaZePiRg aX aǧ

giZeR WTeed.ǧ
2. SXYdeRXW [iPP deXeVQiRe hS[ chaRgiRg Xhe Wi^e Sf a XiVe affecXW Xhe WTeed aX [hich Xhe caV iWǧ

acXYaPP] XVaZePiRg aRd cSQTaVe XhaX [iXh Xhe WTeedSQeXeV VeadiRg.ǧǧ
3. SXYdeRXW [iPP cSRZeVX beX[eeR a ZaVieX] Sf YRiXW YWiRg diQeRWiSRaP aRaP]WiW.ǧǧ

ǧ
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Materials̒Needed̓

1. SXYdIRX acXMZMX] TaKIǧ
2. MIaWYVMRK XaTIǧǧ
3. CaPcYPaXSVǧ
4. TIcLRSPSKMcaP dIZMcI--MJ aPPS[MRK WXYdIRXW XS cSRdYcX VIWIaVcLǧǧ

ActivitŞ̒Procedures̓

● PVMSV XS cSRdYcXMRK XLI acXMZMX], XIacLIVW caR accIWW XLI JSPPS[MRK PMROW XS VIWIaVcL XSTMcWǧ
cSZIVId [MXLMR XLI acXMZMX]:ǧ

○ YSY TYbI: "HS[ [MPP Q] WTIIdSQIXIV bI aJJIcXId MJ I MRcVIaWI XMVI WM^I?"ǧ
○ YSY TYbI: "E\aQTPI: DIXIVQMRI XLI NYQbIV SJ RIZSPYXMSRW PIV SIcSRd SJ a CaV TMVI"ǧ
○ "HS[ XS CaPcYPaXI WLIIP STIId"ǧ
○ "STIIdSQIXIV CaPMbVaXMSR CaPcYPaXSV"ǧ

● SXYdIRXW WLSYPd bI TPacId [MXL a TaVXRIV SV MR a WQaPP KVSYT.ǧ
● PVSZMdI IacL KVSYT [MXL aR acXMZMX] WLIIX aRd a QIaWYVMRK XaTI.ǧǧ
● PVSZMdI IacL KVSYT [MXL aR STTSVXYRMX] XS QIaWYVI XLI dMaQIXIV SJ a XMVI MR MRcLIW. (IJ XaOMRKǧ

aPP WXYdIRXW SYXWMdI MW RSX JIaWMbPI, LaZI WXYdIRXW QIaWYVI XLI dMaQIXIV SJ a XMVI TVMSV XSǧ
aVVMZMRK MR cPaWW.)ǧ ǧ

● AJXIV KVSYTW LaZI QIaWYVId XLIMV XMVI, XLI] WLSYPd bIKMR [SVOMRK XLVSYKL XLI aXXacLId acXMZMX]ǧ
WLIIX.ǧ

● AW WXYdIRXW aVI [SVOMRK, XIacLIVW WLSYPd aWWMWX KVSYTW, aW RIIdId, [MXL XLIMV caPcYPaXMSRW aRdǧ
VIQMRd KVSYTW XS Ta] aXXIRXMSR XS XLIMV YRMX cSRZIVWMSRW.ǧ

● AW KVSYTW JMRMWL XLIMV JMVWX caPcYPaXMSR aRd bIKMR [SVOMRK SR XLI JSPPS[-YT UYIWXMSRW, XIacLIVWǧ
WLSYPd LIPT JacMPMXaXI QIaRMRKJYP cSRZIVWaXMSRW.ǧ

○ QYIWXMSR 3: IJ RIIdId, aPPS[ WXYdIRXW XMQI XS VIWIaVcL XLMW UYIWXMSR SR XLI MRXIVRIX, SVǧ
accIWW WSQI SJ XLI abSZI XIacLIV VIWSYVcI PMROW aW a cPaWW.ǧǧ

̓

̓

̓
ǧ

https://www.youtube.com/watch?v=BVS3cdSGkCM&list=PLs861CLmV19koI6Cp7QA6jWH-ZoDIK2rq&index=1
https://www.youtube.com/watch?v=3EBhZA0QZWg&list=PLs861CLmV19koI6Cp7QA6jWH-ZoDIK2rq&index=2
https://sciencing.com/calculate-wheel-speed-7448165.html
https://tiresize.com/speedometer-calibration/
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Tire̒size˝˝˝What̒a̒˽revolution˾ˢ̓
HaZe ]oY eZer [ondered ho[ man] XimeW ]oYr XireW XYrn aW ]oY go do[n Xhe road? The nYmber ofǧ
reZolYXionW, or XYrnW, a Xire makeW per minYXe [hen XraZeling aX a giZen Wpeed can be foYnd b] diZidingǧ
Xhe Wpeed b] Xhe circYmference of Xhe Xire.ǧǧ

1.  DeXermine Xhe circYmference, in incheW, of a Xire.ǧǧ
a. DiameXer of Xire in incheW: ______________ǧ
b. CircYmference of Xire in incheW: ______________ǧ

ǧ

2. (a.) CalcYlaXe Xhe nYmber of reZolYXionW per minYXe Xhe Xire makeW [hen XraZeling 45 mph.ǧ
(HiRX:  Be caVefYP [iXh ]SYV YRiXW! YSY QYWX cSRZeVX fVSQ QiPeW XS iRcheW aRd fVSQ hSYVW XSǧ
WecSRdW.)ǧ

ǧ

ǧ

(b.) Ho[ man] reZolYXionW [oYld Xhe Xire make per Wecond [hen XraZeling 45 mph?ǧ

ǧ

ǧ

ǧ

ǧ
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3. The WTeedomeXeV of a caV meaWYVeW Xhe nYmbeV of VeZolYXionW XiVeW make, meaning caVW aVeǧ
engineeVed Xo make a giZen nYmbeV of XiVe VeZolYXionW [hen XVaZeling aX giZen WTeedW.  Whenǧ
caVW aVe deWigned, Xhe] aVe engineeVed Xo TeVfoVm aX an oTXimal leZel [hen TaiVed [iXh aǧ
WTecific XiVe Wi^e, ofXen VefeVVed Xo aW ƈWXockƉ Wi^e. Will changing Xhe Wi^e of ]oYV XiVe fVomǧ
ƈWXockƉ Wi^e affecX ]oYV WTeed? žProvide reasoning with your response.ǧ

ǧ

ǧ

4. FoV XhiW acXiZiX], aWWYme XhaX Xhe XiVe ]oY meaWYVed in TVoblem one [aW Xhe ƈWXockƉ Wi^e XiVeǧ
and XhaX Xhe nYmbeV of VeZolYXionW TeV minYXe foYnd in TVoblem 2a iW Xhe aTTVoTViaXe nYmbeVǧ
of VeZolYXionW foV ]oYV Zehicle [hen XVaZeling 45 mTh.  (a.) SYTToWe ]oY incVeaWe Xheǧ
Wi^e/diameXeV of Xhe XiVe b] 2 incheW, comTaVe Xhe WTeedomeXeV Veading of 45 mTh [iXh ]oYVǧ
acXYal WTeed? ž(Remember: revolutions=speed/circumference; pay attention to your units!)ǧ

ǧ

ǧ

(b.) SYTToWe ]oY decVeaWe Xhe Wi^e/diameXeV of Xhe XiVe b] 2 incheW, comTaVe Xhe WTeedomeXeVǧ
Veading of 45 mTh [iXh ]oYV acXYal WTeed?ǧ

ǧ

5. AfXeV Weeing ho[ XiVeW XhaX aVe noX conWideVed ƈWXockƉ Wi^e affecX Xhe accYVac] of ]oYVǧ
WTeedomeXeV, [oYld ]oY conWideV changing Xo a diffeVenX Wi^e XiVe? OV if ]oY kno[ XhaX ]oYǧ
haZe diffeVenX Wi^ed XiVeW on ]oYV Zehicle, [oYld ]oY go back Xo WXandaVd Wi^ed XiVeW becaYWe ofǧ
Xhe inaccYVac] in Xhe WTeedomeXeV? E\Tlain ]oYV VeaWoning.ǧǧ

ǧ
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Fuel˴Conscious̒Car̒Salespeople:̒How̓
does̒your̒car̒compare?̓

Teacher̖˟̒Mrs˝̒Britney̒Gulley̓
Date:̖̒06˫30˫2020ǧ

Overview̒̿̒Purpose̓

WiXh WS QaR] fYeP STXiSRW XSda], iXƅW RSX aP[a]W eaW] XS QaOe a chSice abSYX [haXǧ
ZehicPe X]Te XS TYVchaWe. IR XhiW acXiZiX], WXYdeRXW iRZeWXigaXe caVW XhaX VYR SR diffeVeRXǧ
X]TeW Sf fYePW: gaWSPiRe, WYRPighX, eXhaRSP, ePecXViciX], biSdieWeP, RaXYVaP gaW, TVSTaRe,ǧ
h]dVSgeR, eXc. SXYdeRXW [SVO XSgeXheV iR WQaPP XeaQW XS deZePST aR iRiXiaP WaPeW TiXchǧ
abSYX a Re[ QSdeP caV XhaX VYRW SR a TaVXicYPaV fYeP X]Te. The TiXcheW [iPP be giZeR XSǧ
Xhe [hSPe cPaWW iR a TVeWeRXaXiSR fSVQaX, aRd iRdiZidYaP WXYdeRXW [SVO XS cSPPecXǧ
iRfSVQaXiSR abSYX ƈXhe cSQTeXiXiSRƉ. TheR, WXYdeRXW [iPP YTdaXe XheiV TiXcheW [iXhǧ
iRfSVQaXiSR XhaX cSQTaVeW XheiV X]Te Sf ZehicPe XS SXheV fYeP ZehicPeW. The TYVTSWe Sfǧ
XhiW acXiZiX] iW XS deZePST cViXicaP XhiROiRg WOiPPW, IRXeVReX VeWeaVch WOiPPW, cheQicaPǧ
cSRXeRX ORS[Pedge, aRd cSQQYRicaXiSR WOiPPW Sf WXYdeRXW iR high WchSSP CheQiWXV] IIǧ
cPaWWeW.ǧ

Education̒Standards̓
● CHEM2.PS2.10 ObXaiR, eZaPYaXe, aRd cSQQYRicaXe iRfSVQaXiSR abSYX hS[ǧ

caVbSRƅW WXVYcXYVe aRd fYRcXiSR aVe YWed aRd haZe iRfPYeRced WScieX].ǧ
● CHEM2.PS2.13 IRZeWXigaXe QSdePW aRd e\TPSVe YWeW Sf ePecXVScheQiWXV]ǧ

(baXXeVieW aRd ePecXVScheQicaP cePPW).ǧ
● CHEM2.PS2.15 E\TPaiR cSQQSR cheQicaP VeacXiSRW, iRcPYdiRg XhSWe fSYRd iRǧ

biSPSgicaP W]WXeQW, YWiRg UYaPiXaXiZe aRd UYaRXiXaXiZe iRfSVQaXiSR.ǧ
● CVSWW CYXXiRg CSRceTX(W): SXVYcXYVe aRd FYRcXiSRǧ
● ScieRce aRd ERgiReeViRg PVacXice(W): ERgagiRg iR AVgYQeRX fVSQ EZideRce,ǧ

ObXaiRiRg, EZaPYaXiRg, aRd CSQQYRicaXiRg IRfSVQaXiSRǧ

Objectives̓
1. IdeRXif] žaRd ždeWcVibe ža ZaVieX] Sf fYeP X]TeW fSV ZehicPeW.ǧ

ǧ
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2. Compare and conXraWXž ZILMGPIW XLEX VYR SR HMJJIVIRX JYIP X]TIW SR XLI FEWMW SJǧ
GLIQMGEP LMWXSV], VIEGXMSRW, ERH TVSGIWWIW; JYIP IGSRSQ]; TVMGI; ERHǧ
IRZMVSRQIRXEP MQTEGX.ǧ

3. E\plainž XLI GSQQSR GLIQMGEP VIEGXMSRW ERH TVSGIWWIW YWIH XS JYIP GEVW.ǧ

Materials̒Needed̓
1. DIZMGIW (I.K., PETXSTW, CLVSQIFSSO, MPEHW, IXG.) [MXL IRXIVRIX EGGIWW ERHǧ

TVIWIRXEXMSR WSJX[EVI GETEFMPMXMIW (I.K., PS[IVPSMRX, GSSKPI SPMHIW, KI]RSXI).ǧ
ORI HIZMGI TIV WXYHIRX MW VIGSQQIRHIH, FYX SRI HIZMGI TIV XIEQ GSYPH FI YWIH.ǧ

2. VEVMIX] SJ RIWSYVGIW SR FYIP T]TIW ERH CYVVIRX MSHIP VILMGPIW MR XLI U.S. =SYǧ
GER PMQMX XLIWI XS TEVXMGYPEV VIWSYVGIW ]SY LEZI GSQTMPIH EW XLI XIEGLIV SV PIEZIǧ
XLMW STIR JSV WXYHIRXW XS GSRHYGX VIWIEVGL ERH IZEPYEXI SRPMRI VIWSYVGIW XLEXǧ
XLI] JMRH SR XLIMV S[R. APPS[MRK WXYHIRXW XS ZMI[ =SYTYFI ZMHISW ERH EGGIWWǧ
ETTVSTVMEXI XI\X ERH [IFWMXI VIWSYVGIW MW VIGSQQIRHIH.ǧ

3. CPEWWVSSQ [LMXIFSEVH ERH I\TS QEVOIVW.ǧ
4. PVSNIGXSV ERH PVSNIGXSV SGVIIRǧ

ActivitŞ̒Procedures̓

Ɣ AWO WXYHIRXW XLI JSPPS[MRK STIRMRK UYIWXMSR XS IRKEKI WXYHIRXW MR XLI XSTMG JSVǧ
XLMW EGXMZMX]: ƈ;LEX HS GEVW VYR SR?Ɖ IJ WXYHIRXW GER SRP] XLMRO SJ 1 SV 2 JYIP X]TIW,ǧ
TVSQTX XLIQ XS XLMRO SJ QSVI. HIPT WXYHIRXW VIGSKRM^I XLEX XLIVI EVI PSXW SJ JYIPǧ
GLSMGIW XSHE]. AWO WXYHIRXW: ƈ;LEX [SYPH ]SY [ERX XS ORS[ EFSYX E TEVXMGYPEVǧ
JYIP X]TI FIJSVI TYVGLEWMRK E ZILMGPI XLEX VYRW SR XLEX JYIP?Ɖ RIGSVH WXYHIRXǧ
ERW[IVW XS XLIWI UYIWXMSRW SR XLI GPEWWVSSQ [LMXIFSEVH JSV EPP WXYHIRXW XS WIIǧ
(I.K. JYIP IGSRSQ], GSWX, IRZMVSRQIRXEP MQTEGXW).ǧ

Ɣ SLEVI XLI PIWWSR SFNIGXMZIW [MXL WXYHIRXW. E\TPEMR XLI TYVTSWI SJ XLMW EGXMZMX] XSǧ
XLI WXYHIRXW.ǧ

Ɣ DMZMHI XLI WXYHIRXW MRXS KVSYTW SJ 3-4 XIEQ QIQFIVW ERH VERHSQP] EWWMKR IEGLǧ
KVSYT E TEVXMGYPEV ZILMGPI JYIP X]TI XS VIWIEVGL ERH ƈWIPPƉ.ǧ

Ɣ PVSZMHI WXYHIRXW [MXL KYMHIPMRIW JSV XLI EGXMZMX] ERH/SV XLI VYFVMG JSV TVIWIRXEXMSRǧ
IZEPYEXMSR. (SII SEQTPI RYFVMG BIPS[)ǧ

Ɣ PVSZMHI XMQI JSV WXYHIRXW XS GSRHYGX VIWIEVGL ERH EWWIQFPI XLIMV TVIWIRXEXMSRW.ǧ
TLI EQSYRX SJ XMQI RIIHIH [MPP ZEV] F] GPEWW. TLMW MW E KVIEX [IFWMXI XS LIPTǧ

ǧ
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WXYdIRXW KIX WXaVXId [MXL XLIMV VIWIaVcL:ǧ
LXXTW://[[[.JYIPIcSRSQ].KSZ/JIK/cYVVIRX.WLXQPǧ

● IR SVdIV XS LSPd MRdMZMdYaP WXYdIRXW accSYRXabPI, VIUYMVI WXYdIRXW XS XYVR MR aRǧ
MRdMZMdYaPP] cSRWXVYcXId PMWX SJ VIWSYVcIW/URLW XLaX XLI] cSQTMPId dYVMRKǧ
VIWIaVcL XMQI aRd MRcPYdI XLIMV RaQI MR XLI WTIaOIV RSXIW JSV XLI WPMdI(W) XLaX LIǧ
SV WLI cVIaXId MR XLI TVIWIRXaXMSR.ǧǧ

● FSVQaXMZI AWWIWWQIRX #1: ScLIdYPI QaVOIXMRK XIaQ QIIXMRKW [MXL IacL XIaQǧ
[LIR WXYdIRXW LaZI JMRMWLId VIWIaVcL aRd aVI cVIaXMRK XLIMV WaPIW TMXcLǧ
TVIWIRXaXMSRW. DYVMRK XLIWI QIIXMRKW, cLIcO JSV accYVac] MR XLI I\TPaRaXMSR SJǧ
cLIQMcaP VIacXMSRW aRd TVScIWWIW aRd addVIWW aR] UYIWXMSRW XLaX WXYdIRXWǧ
LaZI. MIIXMRKW WLSYPd bI aX PIaWX 5-10 QMRYXIW MR PIRKXL.ǧ

● RIUYMVI WXYdIRXW XS TVIWIRX XLIMV JMRdMRKW XS XLI cPaWW. APP WXYdIRXW QYWX PMWXIRǧ
aRd XaOI RSXIW aW XLIMV TIIVW TVIWIRX. PVSQTX WXYdIRXW XS PMWXIR caVIJYPP] aRd XSǧ
XLMRO cVMXMcaPP] abSYX LS[ XLIMV caV JYIP X]TI cSQTaVIW XS XLI SXLIVW.ǧ

● E\TPaMR XS WXYdIRXW XLaX dYVMRK WaPIW, cPMIRXW SJXIR aWO UYIWXMSRW XS LIPT XLIQǧ
dIcMdI [LMcL X]TI SJ caV XS TYVcLaWI. PSWI XLI UYIWXMSR XS XLI cPaWW: ƈHS[ dSIWǧ
]SYV caV cSQTaVI XS caVW XLaX VYR SR SXLIV JYIP X]TIW?Ɖǧ

● FSVQaXMZI AWWIWWQIRX #2: AWO WXYdIRXW XS YTdaXI XLIMV WaPIW TMXcLǧ
TVIWIRXaXMSRW XS MRcPYdI MRJSVQaXMSR XLaX cSQTaVIW XLIMV ZILMcPI XS ZILMcPIW XLaXǧ
VYR SR SXLIV JYIP X]TIW. SXYdIRXW WLSYPd cMXI WTIcMJMc IZMdIRcI JVSQ SXLIV XIaQWƅǧ
TVIWIRXaXMSRW.ǧ

● AWO WXYdIRXW XS XYVR MR XLIMV VIWIaVcL VIWSYVcIW SV RSXIW, JIPPS[ XIaQǧ
TVIWIRXaXMSR ƈcSQTIXMXMSRƉ RSXIW, aRd JMRaP TVIWIRXaXMSRW [MXL YTdaXIW XS ]SY ZMaǧ
EQaMP SV GSSKPI CPaWWVSSQ. GVadI WXYdIRX TVIWIRXaXMSRW baWId SR XLI VYbVMc.ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

https://www.fueleconomy.gov/feg/current.shtml
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Fńel˴Consciońs̒Salespeople̒PresenĿaĿion̒Rńbric̓
CSQTSRIRXǧ 1ǧ 2ǧ 3ǧ SGSVIǧ

OVMKMRaP SaPIWǧ
PMXGL LIRKXLǧ

URHIV 3 QMRYXIW SVǧ
SZIV 7 QMRYXIWǧ 3-5 QMRYXIWǧ 5-7 QMRYXIWǧ ǧ

EUYMXaFPI WSVOǧ
IX MW IZMHIRX XLaX 1 SVǧ
QSVI KVSYT QIQFIVWǧ
HMH RSX TaVXMGMTaXI.ǧ

APP WXYHIRXW (1)ǧ
GSRHYGX VIWIaVGL, (2)ǧ
GVIaXI WPMHIW, aRH (3)ǧ
LaZI WTIaOMRK TaVXWǧ
HYVMRK XLI TVIWIRXaXMSR.ǧ

APP WXYHIRXW (1)ǧ
GSRHYGX VIWIaVGL, (2)ǧ
GVIaXI WPMHIW, aRH (3)ǧ
LaZI WTIaOMRK TaVXWǧ
HYVMRK XLI TVIWIRXaXMSR.ǧ

ǧ

CaV [MXL FYIPǧ
T]TIǧ

SXYHIRXW MHIRXMJ] aǧ
GYVVIRX QSHIP GaV XLaXǧ
GaR FI TYVGLaWIH MR XLIǧ
URMXIH SXaXIW aRH YWIWǧ
XLI aWWMKRIH JYIP X]TI.ǧ
TLI TVIWIRXaXMSR HSIWǧ
not​ ​MRGPYHI XLI JYIPǧ
IGSRSQ],ǧ
IRZMVSRQIRXaPǧ
GSRWMHIVaXMSRW, SV TVMGIǧ
SJ XLI WIPIGXIH GaV.ǧ

SXYHIRXW MHIRXMJ] aǧ
GYVVIRX QSHIP GaV XLaXǧ
GaR FI TYVGLaWIH MR XLIǧ
URMXIH SXaXIW aRH YWIWǧ
XLI aWWMKRIH JYIP X]TI.ǧ
TLI TVIWIRXaXMSRǧ
MRGPYHIW QSWX SJ XLIǧ
JSPPS[MRK: XLI JYIPǧ
IGSRSQ],ǧ
IRZMVSRQIRXaPǧ
GSRWMHIVaXMSRW, aRHǧ
TVMGI SJ XLI WIPIGXIHǧ
GaV.ǧ

SXYHIRXW MHIRXMJ] aǧ
GYVVIRX QSHIP GaV XLaXǧ
GaR FI TYVGLaWIH MR XLIǧ
URMXIH SXaXIW aRH YWIWǧ
XLI aWWMKRIH JYIP X]TI.ǧ
TLI TVIWIRXaXMSRǧ
MRGPYHIW XLI JYIPǧ
IGSRSQ],ǧ
IRZMVSRQIRXaPǧ
GSRWMHIVaXMSRW, aRHǧ
TVMGI SJ XLI WIPIGXIHǧ
GaV.ǧ

ǧ

E\TPaRaXMSR SJǧ
FYIP T]TIǧ
(CLIQMGaPǧ

RIaGXMSRW aRHǧ
PVSGIWWIW)ǧ

SXYHIRXW ZaKYIP]ǧ
I\TPaMR SV HS RSXǧ
I\TPaMR XLI GLIQMWXV]ǧ
FILMRH XLIMV aWWMKRIHǧ
JYIP X]TI.ǧ

SXYHIRXW I\TPaMR XLIǧ
GLIQMWXV] FILMRH XLIMVǧ
aWWMKRIH JYIP X]TI FYXǧ
PIaZI XLI aYHMIRGI [MXLǧ
QaNSV UYIWXMSRW aFSYXǧ
GLIQMGaPǧ
LMWXSV]/HIZIPSTQIRXǧ
aRH GLIQMGaPǧ
VIaGXMSRW/TVSGIWWIW.ǧ

SXYHIRXW XLSVSYKLP]ǧ
aRH GSQTPIXIP] I\TPaMRǧ
XLI GLIQMWXV] FILMRHǧ
XLIMV aWWMKRIH JYIP X]TIǧ
MRGPYHMRK GLIQMGaPǧ
LMWXSV]/HIZIPSTQIRXǧ
aRH GLIQMGaPǧ
VIaGXMSRW/TVSGIWWIW.ǧ

____ X 2ǧǧ
ǧ
= ____ǧ

CSQTaVMRK aRHǧ
CSRXVaWXMRKǧ

SXYHIRXW HS RSXǧ
aHHVIWW XLI UYIWXMSRǧ
ƈHS[ HSIW ]SYV GaVǧ
GSQTaVI?Ɖ [MXL aR]ǧ
IZMHIRGI JVSQ SXLIVǧ
XIaQWƅ TVIWIRXaXMSRW.ǧ

SXYHIRXW aHHVIWW XLIǧ
UYIWXMSR ƈHS[ HSIWǧ
]SYV GaV GSQTaVI?Ɖǧ
[MXL IZMHIRGI JVSQ aXǧ
PIaWX 1-2 SXLIV XIaQWƅǧ
TVIWIRXaXMSRW.ǧ

SXYHIRXW XLSVSYKLP]ǧ
aHHVIWW XLI UYIWXMSRǧ
ƈHS[ HSIW ]SYV GaVǧ
GSQTaVI?Ɖ [MXLǧ
IZMHIRGI JVSQ aX PIaWXǧ
3 SXLIV XIaQWƅǧ
TVIWIRXaXMSRW. (I.K.ǧ
IRZMVSRQIRXaP MQTaGX,ǧ
JYIP IGSRSQ], TVMGI)ǧ

____ X 2ǧǧ
ǧ
= ____ǧ

TSXaPǧ /21ǧ

ǧ

ǧ
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AĐiĎalķ̒CĳėķķiĐg̓
Teacheĳ̖:̒Mrs.̒Allison̒Ayers̓

DaĿe˟̖̒06˫30˫2020ǧ

OŗeĳŗieŘ̒̿̒Pńĳİėķe̓

In this activit], students will brainstorm and design a passage for animals to crossǧ
highwa]s and interstates safel] to prevent motor vehicle crashes.ǧ

EdńcaĿiėĐ̒SĿaĐdaĳdķ̓
● EC3.E872.2ž Research and communicate information on a career in  ecolog].ǧ

Anal]^e the role of engineering, technolog], and science in  that career.ǧ
● EC3.E872.1ž Engage in argument from evidence regarding the impactǧ

engineering and technolog] have on biodiversit].ǧ
● EC3.L74.7ž Research and evaluate the effectiveness of strategies forǧ

maintenance of biodiversit].ǧ

● G.1G.A.2:  žAppl] geometric methods to solve real-world problemsž. 

● G.1G.A.2:  žAppl] geometric methods to solve real-world problems.ǧ

● G.G4E.B.5:  žKnow and use coordinates to compute perimeters of pol]gons andǧ
areas of triangles and rectangles.ǧ

● A1.2.5.A.2:  žIdentif], interpret, and justif] appropriate quantities for the purposeǧ
of descriptive modelingž. 

● H73.:A.CV1.A Ɓ žEnvision and h]pothesi^e creative risks and their implicationsǧ
while determining plans and directions of art-making.ǧ

● H73.:A.CV3.A Ɓ žReflect upon, revise, and refine works of art or design,ǧ
considering relevant traditional and contemporar] criteria as well as personalǧ
artistic visionǧ

ǧ
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ObjecĿiŗes̓
1. SXYHIRXW [MPP VIWIaVGL LMKL[a]W SV MRXIVWXaXIW [MXL LMKL RYQbIVW SJ aRMQaPǧ

VIPaXIH ZILMGPI GVaWLIW.ǧǧ
2. SXYHIRXW [MPP aRaP]^I aRH MRXIVTVIX HaXa.ǧ
3. SXYHIRXW [MPP YWI IRKMRIIVMRK aRH QaXLIQaXMGaP WOMPPW XS HIWMKR a WGaPI QSHIP.ǧ

MaĿerials̒Needed̓

1. SXYHIRX IPIGXVSRMG HIZMGIǧ
2. HaRHSYXWǧ
3. GVaTL TaTIVǧ
4. PVSNIGXSV/IRXIVaGXMZI bSaVHǧ

AcĿiŗiĿŞ̒Procedńres̓

IRXVSHYGXMSR:ǧ

● SXYHIRXW [MPP bI WLS[R bIJSVI aRH aJXIV TMGXYVIW HITMGXMRK XLI GSRWXVYGXMSR SJǧ
LMKL[a]W aRH MRXIVWXaXIW.ǧ

○ TLI XIaGLIV [MPP PIaH a WLSVX HMWGYWWMSR b] aWOMRK WXYHIRXW UYIWXMSRWǧ
WYGL aW, ƈWLaX aVI WSQI SJ XLI TSXIRXMaP MWWYIW XLaX GSYPH aVMWI JVSQǧ
YVbaRM^aXMSR aRH XLI GSRWXVYGXMSR SJ RI[ VSaHW?Ɖǧ

● AJXIV XLI HMWGYWWMSR, XLI [LSPI GPaWW [MPP [aXGL a WLSVX GPMT MRXVSHYGMRK XLIǧ
GSRGITX SJ aRMQaP b]TaWWIW aRH YRHIVTaWWIW. ǧ

○ VMHIS:  žLXXTW://[[[.]SYXYbI.GSQ/[aXGL?Z=XW0NCY5I\-Yǧ

CPaWW AGXMZMX]:ǧ

● TIaGLIV [MPP TVSZMHI WXYHIRXW [MXL KVaTL TaTIV aRH LaRHSYXW GSRXaMRMRK KYMHMRKǧ
UYIWXMSRW XS bI aRW[IVIH [MXL VIWIaVGL HaXa.ǧ

● SXYHIRXW [MPP JSPPS[ XLI LaRHSYX HMVIGXMSRW aRH UYIWXMSRW XS GLSSWI a(R)ǧ
LMKL[a]/MRXIVWXaXI XS bYMPH aR aRMQaP b]TaWW SZIV SV YRHIVTaWW YRHIVRIaXL.ǧ

● UWMRK VIWIaVGL HaXa, WXYHIRXW [MPP GLSSWI aR aRMQaP WTIGMIW XS GVIaXI aRH HIWMKRǧ
a b]TaWW SV YRHIVTaWW JSV.ǧ

ǧ

https://www.youtube.com/watch?v=Xs0NCY5ex-Y


2ǧ

● SXYdenXW [ill WXaVX Xhe deWign and engineeVing TVoceWW b] gVaThing Xhe animalǧ
XVanWToVXaXion VoYXe choWen.  The gVaThical deWign WhoYld be Wcaled Xo Veal lifeǧ
meaWYVemenXW.ǧ

● Once WXYdenXW haZe gVaThed XheiV b]TaWW/YndeVTaWW, Xhe] [ill conWXVYcX aǧ
Xangible ZeVWion of XheiV gVaThical model.ǧ

○ SXYdenXW [ill chooWe ho[ Xhe] [anX Xo TVeWenX XheiV model, WYch aWǧ
TVeWenXing a [eb deWign oV a Th]Wical Wcaled model.ǧ

E\XVa ReWoYVce foV SXYdenXW:ǧ

● If WXYdenXW become WXYck dYVing Xhe acXiZiX], Xhe follo[ing link deWcVibing Xheǧ
fYncXion and TYVToWe of ZaVioYW X]TeW of animal b]TaWWeW and YndeVTaWWeWǧ
coYld be helTfYl.ǧ

○ AVXicle link:ǧ
hXXTW://[[[.naXionalgeogVaThic.com/animalW/2019/04/[ildlife-oZeVTaWW
eW-YndeVTaWWeW-make-animalW-TeoTle-WafeV/ǧ

ǧ

ǧ

ǧ

ǧ

https://www.nationalgeographic.com/animals/2019/04/wildlife-overpasses-underpasses-make-animals-people-safer/
https://www.nationalgeographic.com/animals/2019/04/wildlife-overpasses-underpasses-make-animals-people-safer/


Animal CVSWWingW DiVecXiSn and ReWeaVch HandSYXǧ
ǧ
UWe ]SYV deZice XS VeWeaVch high[a]W aRd iRXeVWXaXeW iR ]SYV aVea XhaX haZe a highǧ
RYmbeV Sf aRimal VelaXed mSXSV Zehicle cVaWheW.  ChSSWe SRe Sf Xheǧ
high[a]W/iRXeVWXaXeW XS YWe fSV Xhe acXiZiX].ǧ
ǧ

1. WhaX iW Xhe Rame Sf Xhe high[a]/iRXeVWXaXe ]SY haZe chSWeR?ǧ
ǧ
ǧ

2. LSSkiRg aX Xhe high[a]/iRXeVWXaXe daXa, [haX aRimal WTecieW iW iRZSlZed iR Xheǧ
majSViX] Sf mSXSV Zehicle cVaWheW?ǧ

ǧ
ǧ

3. Which WXVYcXYVe [SYld be mSWX effecXiZe iR helTiRg Xhe aRimal WTecieW iRǧ
UYeWXiSR 2 cVSWW Xhe high[a]/iRXeVWXaXe Wafel]?ǧ

ǧ
ǧ
BVaiRWXSVm aRd [ViXe/dVa[ iR Xhe WTace belS[ ]SYV ideaW fSV Xhe b]TaWW/YRdeVTaWW.ǧ
ThiRgW XS cSRWideV:  hS[ big dSeW Xhe WXVYcXYVe Reed XS be, [haX maXeVialW [ill beǧ
YWed, eXc.ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
ǧ
NS[ XhaX ]SY haZe aR idea Sf hS[ XS deWigR aRd cVeaXe ]SYV b]TaWW/YRdeVTaWW, YWeǧ
Xhe TVSZided gVaTh TaTeV XS gVaTh Xhe dimeRWiSRW aRd meaWYVemeRXW Sf ]SYVǧ
WXVYcXYVe.  PleaWe be aW VealiWXic aW TSWWible.ǧ
ORce ]SYV gVaThical mSdel iW cSmTleXe, ]SY ma] cSRWXVYcX a mSdel Sf ]SYVǧ
b]TaWW/YRdeVTaWW.  YSY ma] chSSWe Xhe mSde Sf hS[ ]SY [aRX XS TVeWeRX iX.ǧ
ǧ
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Help! Get Me Out of This Traffic!̓
Teacher̖: Mrs. Maxwell̓

Date:̖ 07/01/2020ǧ

Overview ̿ Purpose̓

OYV WcLSSP MW PSSOMRK XS beXXeV XLe JPS[ SJ XVaJJMc MR XLe QSVRMRKW aRd aJXeVRSSRW.  TLeǧ
TYVTSWe SJ XLMW acXMZMX] MW XS deWMKR a beXXeV JPS[ SJ XVaJJMc XS VePMeZe cSRKeWXMSR JSV SYVǧ
WXYdeRXW aRd TaVeRXW.ǧǧ

Education Standards̓
● STEM FSYRdaXMSRW 1: 8. GMZeR a VeaP [SVPd TVSbPeQ, MdeRXMJ] WeZeVaP TSWWMbPeǧ

WSPYXMSRW YWMRK bSXL eRKMReeVMRK deWMKR TVSceWW aRd WcMeRXMJMc MRUYMV].ǧ
● STEM FSYRdaXMSRW 1: 9. ARaP]^e WSPYXMSRW XS a VeaP-[SVPd TVSbPeQǧ

cSPPabSVaXMZeP], XS MdeRXMJ] cVMXMcaP JacXSVW SJ XLe WXeTW SJ XLe deWMKR TVSceWW.ǧ

Objectives̓
1. SXYdeRXW [MPP deWMKR a JPS[ TaXXeVR JSV XVaJJMc aVSYRd XLe WcLSSP XLaX MW QSWX PMOeP]ǧ

XS eaWe XVaJJMc cSRKeWXMSR.ǧǧ
2. SXYdeRXW [MPP dMWcYWW aRd debaXe eacL deWMKR aRd ZSXe SR [LMcL XLe] bePMeZe MWǧ

XLe QSWX eJJMcMeRX.ǧ

Materials Needed̓

1. GVaTL PaTeVǧ
2. RYPeVǧ
3. PeRcMPǧ
4. CSPSVed PeRcMPW (STXMSRaP)ǧ
5. PMece SJ SXVMRK (abSYX 15 MR.)ǧ
6. DMaKVaQ SJ TVeWeRX XVaJJMc PaReW MR aRd SYX SJ WcLSSP.ǧ

ǧ

ǧ
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Activity Procedures 

● InXrodYce Xhe sXYdenXs Xo engineering design b] compleXing Xhe acXiZiX] ƈWe Needǧ
a RoadƉ from žhXXps://[[[.asce.org/ciZil_engineering_clYb/ž.ǧǧ

● DiscYss Xheir findings from Xhe acXiZiX] in an open discYssion.ǧ
● Ne\X sXYdenXs [ill be giZen a diagram of Xhe school Xraffic flo[ and haZe Xhemǧ

Ysing Xhe graph paper design improZemenXs Xo Xhe cYrrenX flo[.ǧ
● Make sYre Xhe sXYdenXs inclYde areas [here Xhe] Xhink signs, cross[alks, orǧ

Xraffic lighXs need Xo be inclYded.ǧ
● SXYdenXs need Xo Xhink aboYX Xhe difference in morning Xraffic flo[s as comparedǧ

Xo afXernoon Xraffic flo[s. Differences need Xo be recorded beX[een Xhe X[oǧ
Ximes and sXYdenXs need Xo see if one paXXern is going Xo [ork for boXh Ximes or ifǧ
Xhe] need X[o paXXerns.ǧ

● SXYdenX groYps [ill design Xheir paXXerns and presenX Xo Xhe class and giZe Xheirǧ
reasoning behind Xhese designs.ǧǧ

● SXYdenXs [ill ZoXe b] balloX on Xhe design XhaX Xhe] Xhink is Xhe besX. This designǧ
[ill Xhen be presenXed Xo Xhe Principal.ǧ

ǧ

ǧ

https://www.asce.org/civil_engineering_club/


 

Do̒Yoń̒Speak̒Mathˤ̓
Learning̒to̒Use̒the̒Langńage̒of̒Mathematics̒to̓

Represent̒Real˴World̒Sitńations̓
Teacher̖: Mrs. Jones 
Date˟̖ 06/30/2020ǧ

OŗerŗieŘ̒̿̒Pńrpose̓

This activit] [ill guide students through modeling a real-[orld situations involvingǧ
distance using equations.ǧ ǧ

Edńcation̒Standards ̓

● 13.A.C)D.A.1 žCreate equations and inequalities in one variable and use them toǧ
solve problemsž.ǧ ǧ

● 13.A.C)D.A.2 žCreate equations in t[o or more variables to representǧ
relationships bet[een quantities ǧ

● 13.A.C)D.A.3 žRearrange formulas to highlight a quantit] of interest, using theǧ
same reasoning as in solving equations.ǧǧ

Objectiŗes̓
1. Students [ill gain e\perience in manipulating formulas to solve for the desiredǧ

variable.ǧ
2. The activit] page and teacher [ill aid students in setting up and solving anǧ

equation to ans[er a transportation related question involving distance, rate, andǧ
time.ǧ

Materials̒Needed̓

1. Student activit] pageǧ
2. Measuring tape or rulerǧ
3. Stop[atchǧ

ǧ
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4. CalcYlaXorǧ
5. DeZice [iXh map applicaXion, WYch aW Google MapWǧ

Activity Procedures 

● Prior Xo Xhe acXiZiX], Xhe Xeacher WhoYld mark off a meaWYred diWXance forǧ
WXYdenXW Xo YWe in calcYlaXing Wpeed.  AW iX iW WeX Yp cYrrenXl], I WYggeWX 50 feeXǧ
on Xhe Xrack, bYX XhiW can be changed Xo fiX a parXicYlar XeacherƅW WiXYaXion.ǧ

● SXYdenXW [ill be pYX in pairW and each giZen an acXiZiX] WheeX Xo read and beginǧ
compleXing. In Xhe eZenX Xhere iW an odd nYmber of WXYdenXW, Xhe acXiZiX] coYld beǧ
modified Xo allo[ groYpW of Xhree WXYdenXW.ǧ

● SXYdenX groYpW [ill need a WXop[aXch.  I WYggeWX Xhe] YWe Xheir phoneW if noǧ
WXop[aXcheW are aZailable and Wchool polic] allo[W.ǧ

● SXYdenX groYpW [ill need calcYlaXorW Xo perform compYXaXionW.ǧ
● SXYdenX groYpW [ill need a deZice [iXh a map applicaXion, WYch aW Google MapW.ǧ

Again, WXYdenXW ma] YWe Xheir phoneW for XhiW if Wchool polic] allo[W.ǧ
● AW WXYdenXW are [orking, Xhe Xeacher WhoYld proZide aWWiWXance aW needed,ǧ

pa]ing carefYl aXXenXion Xo Xhe formYlaW XhaX are deriZed.  If XheWe are incorrecX,ǧ
eZer]Xhing [ill be!ǧ

● SXYdenXW [ill likel] need more help [iXh Xhe conWXrYcXion of Xhe eqYaXion.ǧ
Depending on ho[ mYch e\poWYre Xhe] haZe preZioYWl] had [iXh XhiW concepX, iXǧ
can be Zer] challenging.ǧ

ǧ



Dė̒Yėń̒Sİeaą̒MaĿhˤ̓
LeaĳĐiĐg̒Ŀė̒Uķe̒Ŀhe̒LaĐgńage̒ėf̒MaĿheĎaĿicķ̒Ŀė̓

ReİĳeķeĐĿ̒ReaĈ˴WėĳĈd̒SiĿńaĿiėĐķ̓
OL, RS...a [SVH TVSbPIQ!  I XLSYKLX QaXL [aW abSYX RYQbIVW, aRH LIVI I aQ LaZMRK XSǧ
VIaH a [LSPI TaVaKVaTL.  I HSRƅX IZIR ORS[ [LaX XLMW MW XaPOMRK abSYX.  CaRƅX WSQISRIǧ
NYWX XIPP QI [LaX XS HS?ǧ ǧ

MSWX QaXL WXYHIRXW LaZI WaMH WSQIXLMRK WMQMPaV aX WSQI TSMRX MR XLIMV WXYH] SJǧ
QaXLIQaXMGW, SV aX PIaWX LIaVH a GPaWWQaXI Wa] MX.  BYX XVYXLJYPP], [LaX KSSH [SYPH QaXLǧ
bI MR XLI VIaP-[SVPH MJ [I GSYPHRƅX aTTP] MX XS XLI WMXYaXMSRW [I IRGSYRXIV?  TSHa] [I aVIǧ
KSMRK XS HS a WMQTPI aTTPMGaXMSR I\IVGMWI XS KYMHI ]SY XLVSYKL WSQI SJ XLI XLSYKLXǧ
TVSGIWWIW JSV aTTP]MRK QaXLIQaXMGW XS VIaP PMJI WMXYaXMSRW.ǧ

Part 1:  Ho[ Fast Are You?ǧ

YSY aRH ]SYV TaVXRIV aVI KSMRK XS XMQI IaGL SXLIV [aPOMRK SV VYRRMRK XLI 50-JSSXǧ
HMWXaRGI I LaZI QaVOIH SJJ SR XLI XVaGO.  UWI XLI WXST[aXGL XS WII LS[ PSRK MXǧ
XaOIW IaGL SJ ]SY XS KIX JVSQ SRI IRH XS XLI SXLIV.ǧ ǧ
ǧ

a. NSXI ]SYV XMQI MR WIGSRHW.  ______________ǧ
b. RIQIQbIV XLI JSVQYPa H = VX?  HS[ GaR [I VI[VMXI XLaX JSVQYPa XS JMRHǧ

]SYV VaXI (WTIIH) MR JIIX/WIGSRH?  HMRX:  SSPZI JSV VaXI, WS ]SYV JSVQYPa [MPPǧ
WXaVX [MXL V = ______________ǧ

G. PPYK ]SYV HMWXaRGI (50 JIIX) aRH XMQI MRXS XLI JSVQYPa aRH GaPGYPaXI ]SYVǧ
WTIIH MR JIIX/WIGSRH. ______________ǧ

H. NS[ XLaX ]SY ORS[ ]SYV WTIIH, aWWYQMRK XLaX ]SY GaR QaMRXaMR MX JSVǧ
5280 JIIX (SRI QMPI), LS[ PSRK [SYPH MX XaOI ]SY XS XVaZIP XLaX HMWXaRGI?ǧ
AKaMR, ]SY [MPP bI YWMRK XLI JSVQYPa H = VX, bYX XLMW XMQI ]SY [MPP VI[VMXIǧ



XLaX JSVQYPa XS JMRH ]SYV XMQI. HMRX:  SSPZI JSV XMQI, WS ]SYV JSVQYPa [MPPǧ
WXaVX [MXL X = ______________ǧ

I. PPYK ]SYV HMWXaRGI (5280) aRH VaXI MRXS XLI JSVQYPa aRH GaPGYPaXI XLI XMQIǧ
MR WIGSRHW MX [SYPH XaOI. ______________ǧ

J. CSRZIVX XLaX XMQI XS QMRYXIW (DMZMHI b] 60) ______________ǧǧ
K. NS[ GSRZIVX XS LSYVW (DMZMHI aKaMR b] 60) ______________ǧǧ
L. NS[ I\TVIWW ]SYV WTIIH MR QTL.  (YWI XLI JSVQYPa ]SY HIVMZIH MR WXIT b)ǧ

____________________________ǧ

Part 2:  Where Will YoY Meet?ǧ

UWMRK GSSKPI MaTW, TPYK MR X[S WMKRMJMGaRX aHHVIWWIW XS ]SY aRH ]SYV TaVXRIVǧ
aRH JMRH XLI HMWXaRGI MR QMPIW bIX[IIR XLI X[S.  YSY GSYPH JMRH XLI HMWXaRGI JVSQǧ
]SYV LSYWI XS ]SYV TaVXRIVƅW LSYWI, JVSQ ]SYV LSYWI XS XLI WGLSSP, JVSQ XLIǧ
WGLSSP XS MGDSRaPHƅW...[LaXIZIV ]SY GLSSWI!ǧ ǧ
ǧ

a. MaOI RSXI SJ XLI HMWXaRGI bIX[IIR XLI X[S PSGaXMSRW b] GSQTPIXMRK XLIǧ
JSPPS[MRK WXaXIQIRX:  AGGSVHMRK XS GSSKPI MaTW,ǧ
_________________________________________________ MW _______ QMPIW JVSQǧ
__________________________________________________.ǧ

b. UWMRK XLI WTIIH ]SY GaPGYPaXIH MR PaVX 1, LS[ PSRK [SYPH MX XaOI ]SY XS KIXǧ
JVSQ SRI PSGaXMSR XS XLI SXLIV SR JSSX?  AKaMR, ]SY [MPP bI YWMRK XLIǧ
JSVQYPa H = VX, bYX XLMW XMQI ]SY [MPP VI[VMXI XLaX JSVQYPa XS JMRH ]SYV XMQI.ǧ
HMRX:  SSPZI JSV XMQI, WS ]SYV JSVQYPa [MPP WXaVX [MXL X = ______________ǧ

G. PPYK ]SYV HMWXaRGI aRH VaXI MRXS XLI JSVQYPa aRH GaPGYPaXI XLI XMQI MRǧ
LSYVW MX [SYPH XaOI. ______________  IJ MX WIIQW QSVI VIaWSRabPI, ]SY GSYPHǧ
QYPXMTP] b] 60 XS WII LS[ PSRK MX [SYPH XaOI MR QMRYXIW.  ______________ǧ

H. RITIaX WXIT G JSV ]SYV TaVXRIV.  PPYK HMWXaRGI aRH VaXI MRXS XLI JSVQYPaǧ
aRH GaPGYPaXI XLI XMQI MR LSYVW MX [SYPH XaOI. ______________  IJ MX WIIQWǧ
QSVI VIaWSRabPI, ]SY GSYPH QYPXMTP] b] 60 XS WII LS[ PSRK MX [SYPH XaOI MRǧ
QMRYXIW.  ______________ǧ

I. WLaX MJ ]SY [IVI IaGL aX SRI SJ XLI PSGaXMSRW aRH ]SY [aRXIH XS PIaZI aXǧ
XLI WaQI XMQI aRH QIIX IaGL SXLIV WSQI[LIVI MR XLI QMHHPI?  WLaXǧ



[SYld be Xhe lScaXiSn Sf Xhe meeXing TSinX if ]SY bSXh mainXained XhiWǧ
cSnWiWXenX WTeed XhaX ]SY calcYlaXed?  HS[ lSng [SYld iX Xake ]SY bSXh XSǧ
Veach XhaX TSinX? LeXƅW Xhink XhiW XhVSYgh...Xhe Xime ]SY XVaZel [ill be Xheǧ
Wame Wince ]SY aVe leaZing aX Xhe Wame Xime and meeXing. SS baWed Snǧ
Xhe fSVmYla ]SY deViZed in WXeT b, ]SYV diWXance diZided b] ]SYV VaXe [illǧ
eUYal ]SYV TaVXneVƅW diWXance diZided b] hiW SV heV VaXe. UWe Xhe ZaViable dǧ
fSV ]SYV diWXance.  YSYV TaVXneV [ill Snl] haZe XS XVaZel Xhe diWXance ]SYǧ
fSYnd in GSSgle MaTW minYW d, Xhe diWXance ]SY [ill XVaZel.  FSV e\amTle,ǧ
if XheVe aVe 6 mileW beX[een ]SY, ]SYV diWXance [ill be d, and ]SYV TaVXneVWǧ
[ill be (6 - d).  Be WYVe XS WeX XhiW eUYaXiSn YT b] diZiding  XhSWe diWXanceWǧ
b] Xhe indiZidYal WTeedW ]SY calcYlaXed fSV ]SY and ]SYV TaVXneV andǧ
WeXXing Xhem eUYal XS Sne anSXheV.  Then ]SY [ill be Vead] XS cVSWWǧ
mYlXiTl] and WSlZe Xhe eUYaXiSn fSV d and anW[eV Xhe UYeWXiSnW [e aWked.ǧ

ǧ

ǧ

ǧ

WhaX [SYld be Xhe lScaXiSn Sf Xhe meeXing TSinX if ]SY bSXh mainXainedǧ
XhiW cSnWiWXenX WTeed XhaX ]SY calcYlaXed?ǧ ǧ

HS[ lSng [SYld iX Xake ]SY bSXh XS Veach XhaX TSinX?ǧ

WhaX SXheV WcenaViSW and UYeWXiSnW can ]SY Xhink Sf XhaX cSYld beǧ
anW[eVed [iXh fSVmYla maniTYlaXiSn and eUYaXiSn cSnWXVYcXiSn andǧ
WSlZing?ǧ

 



̓

Paİeĳ̒FėĈd̒Ŀė̒Ŀhe̒MėėĐ̓̓
Teacheĳ̖: Ms. Anderson̓

DaĿe˟̖ 06/30/2020ǧ

OŗeĳŗieŘ̒̿̒Pńĳİėķe̓

WheR WSQeSRe iW aWked hS[ faV aRd hS[ lSRg iX [SYld Xake XS geX XS Xhe QSSR, I aQǧ
WYVe Xhe aYXSQaXic XhSYghX iW XhaX iX deTeRdW SR hS[ faWX VSckeX WhiTW aVe. WhaX if XheVeǧ
[aW a [a] XS XVaRWTSVX XS Xhe QSSR XhVSYgh fSldiRg a WiRgle Tiece Sf TaTeV? ThiWǧ
acXiZiX] giZeW WXYdeRXW a haRdW-SR chaRce XS Wee hS[ XhiRgW gVS[ e\TSReRXiall]..WSǧ
QYch XhaX iX gVS[W XS 384,000  kilSQeXeVW!ǧ

EdńcaĿiėĐ̒SĿaĐdaĳdķ 

● F.0E ž1. RecSgRi^e XhaX liReaV fYRcXiSRW gVS[ b] eUYal diffeVeRceW SZeV eUYalǧ
iRXeVZalW, aRd XhaX e\TSReRXial fYRcXiSRW gVS[ b] eUYal facXSVW SZeV eUYalǧ
iRXeVZalW.2. CSRWXVYcX liReaV aRd e\TSReRXial fYRcXiSRW, iRclYdiRg aViXhQeXic aRdǧ
geSQeXVic WeUYeRceW, giZeR a gVaTh, a Xable, a deWcViTXiSR Sf a VelaXiSRWhiT, SVǧ
iRTYX-SYXTYX TaiVW. 3. ObWeVZe YWiRg gVaThW aRd XableW XhaX a UYaRXiX] iRcVeaWiRgǧ
e\TSReRXiall] eZeRXYall] e\ceedW a UYaRXiX] iRcVeaWiRg liReaVl].ǧ

● F.IF ž3. FSV a fYRcXiSR XhaX QSdelW a VelaXiSRWhiT beX[eeR X[S UYaRXiXieW, iRXeVTVeXǧ
ke] feaXYVeW Sf gVaThW aRd XableW iR XeVQW Sf Xhe UYaRXiXieW, aRd WkeXch gVaThWǧ
WhS[iRg ke] feaXYVeW giZeR a ZeVbal deWcViTXiSR Sf Xhe VelaXiSRWhiT ǧ

● 11.2.5.A.2 žIdeRXif], iRXeVTVeX, aRd jYWXif] aTTVSTViaXe UYaRXiXieW fSV Xhe TYVTSWeǧ
Sf deWcViTXiZe QSdeliRg.ǧǧ

ObjecĿiŗeķ̓

1. GVaTh e\TSReRXial fYRcXiSRW aRd ideRXif] Xhe ke] feaXYVeWǧ

2. CSQTaVe liReaV fYRcXiSRW XS e\TSReRXial fYRcXiSRWǧǧ

3. RecSgRi^e XhaX e\TSReRXial fYRcXiSRW gVS[ b] eUYal facXSVW SZeV eUYal iRXeVZalWǧ

4. CalcYlaXe hS[ QaR] fSldW iX [SYld Xake XS geX XS Xhe QSSRǧǧ

ǧ
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Materials̒Needed̓

1. MYPXMTPI WLIIXW SJ TaTIVǧǧ

2. AcXMZMX] WLIIXWǧ

3. PIRcMPǧ

4. RYPIVǧǧ

5. CaPcYPaXSVǧǧ

ActivitŞ̒Procedures̓

● TS WXaVX XLI acXMZMX] aRd XS WXVMOI WXYdIRXWƅ MRXIVIWX, aWO XLI UYIWXMSR, ƈAWWYQMRKǧ
]SY Lad a VERY PaVKI WLIIX SJ TaTIV, LS[ QaR] XMQIW dS ]SY XLMRO ]SY [SYPdǧ
LaZI XS JSPd MX XS VIacL XLI QSSR? aRd ƈDS ]SY XLMRO MX [SYPd IZIR bI TSWWMbPI XSǧ
JSPd MX IRSYKL XMQIW XS XVaRWTSVX XS XLI QSSR?Ɖǧ ǧ

● AW WXYdIRXW WXaVX QaOMRK KYIWWIW, [VMXI XLI LYKI RYQbIVW SR XLI bSaVd, WS XLIǧ
cPaWW caR VIJIVIRcI XLIQ aW XLI acXMZMX] MW cSQTPIXId.ǧ

● SXYdIRXW [MPP aPWS aWO UYIWXMSRW XLaX aVI RIcIWWaV] XS WSPZMRK WYcL aW:ǧ
○ HS[ XLMcO MW a WLIIX SJ TaTIV? žA WLIIX SJ cST] TaTIV MW 0.01 cQ XLMcOǧ
○ HS[ JaV MW MX JVSQ XLI IaVXL XS XLI QSSR? žIX MW abSYX 384,000 OQ JVSQ XLIǧ

IaVXL XS XLI QSSR.ǧǧ
○ HS[ dS ]SY cSRZIVX JVSQ cQ XS OQ? ž1 OQ=1000 Q & 1 Q=100 cQǧ

● SXYdIRXW caR cSQTPIXI XLI acXMZMX] MRdMZMdYaPP], [MXL TaVXRIVW SV KVSYTW. EMXLIVǧ
[a], acXMZMX] WLIIXW aRd I\XVa TaTIV RIId XS dMWXVMbYXId.ǧǧ

● TS WLS[ [LaX a PMRIaV JYRcXMSR [SYPd PSSO PMOI, WXYdIRXW [MPP PSSO aX TabPI A SRǧ
XLI acXMZMX] WLIIX. TLI] WLSYPd ORS[ [LaX XLI LIMKLX [MPP bI bIcaYWI XLI] ORS[ǧ
XLI LIMKLX SJ aR MRdMZMdYaP WLIIX SJ TaTIV, bYX WXYdIRXW caR aPWS TL]WMcaPP] WXacOǧ
aRd YWI XLIMV VYPIV XS QIaWYVI. SXYdIRXW [MPP XLIR YWI XLI XabPI XS KVaTL XLI PMRIaVǧ
JYRcXMSR.ǧǧ

● TS MRXVSdYcI I\TSRIRXMaP JYRcXMSRW, WXYdIRXW [MPP WXaVX JMPPMRK SYX XabPI B. SXYdIRXWǧ
[MPP XLIR WXaVX JSPdMRK TaTIV, YWMRK XLIMV caPcYPaXSV aRd VYPIV XS JMRd XLI LIMKLX.ǧ
EZIRXYaPP] XLI TaTIV caRRSX bI JSPdId aR]QSVI, WS WXYdIRXW [MPP LaZI XS dSYbPIǧ
XLI LIMKLX IacL XMQI [MXL XLIMV caPcYPaXSV.ǧǧ

ǧ
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● They will continue filling out the table and graph until they reali^e that it onlyǧ
takes 42 folds to transport to the moon.ǧǧ

● Students then will answer the questions on the back of the handout to discoverǧ
the formula and their meaning.ǧǧ

● As students are working, the teacher should be walking and observing the workǧ
that is done. It may be beneficial and necessary to ask them probing questionsǧ
that will force them to think about why the graphs and equations are so different.ǧǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ



Number of 
times folded 

Thickness      
in cm 

0  0.01 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

Number of 
pieces of 

paper 

Thickness       
in cm 

0  0 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

Table A                      Table B  

Complete table B as if you were 
FOLDING a piece of paper, and it 
is doubling in thickness each time.  

Additional Information:                                  
Thickness of a sheet of paper= 0.01 cm  

Distance to the moon 384,000km               
100 cm = 1 m     1000 m = 1 km 

Complete table A as if you were 
STACKING paper to the moon, 
one piece on top of the other.  



Number of 
times folded 

Thickness      
in ?? 

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

21   

22 

23 

24 

25 

26 

 Table B  

Number of 
times folded 

Thickness      
in ?? 

27   

28   

29   

30   

31   

32   

33   

34   

35   

36   

37   

38 

39 

40 

41 

42 

1. If we continue the patterns in both tables, 
which table is going to get to the moon faster? 
Why? 

 
 
 

2. Create a linear equation in the form y=mx+b 
from the data in table A. 
 
 
 
 
3. Create an exponential equation in the form 
y = abx from the data in table B. 
 
 
 
 
4. Continue to find the thickness of the paper 
for Table B. 

Additional Information:                                  
Thickness of a sheet of paper= 0.01 cm  

Distance to the moon 384,000km               
100 cm = 1 m     1000 m = 1 km 

 Table B  



̓

Collisions, Momentum, ̿ Math 
Teacher​˟̒EmilŞ̒McDėnald̓

Date:​̒ˀˇ˫ˁ˫˂ˀ˂ˀ̓
AdaİĿed̒fĳėm̒a̖̒Teach̒Engineeĳing̖̒AcĿiŗiĿŞ̓̓

Overview ̿ Purpose 

In XhiW acXiZiX], WXYdenXW WimYlaXe Zehicle colliWionW YWing XhVee diffeVenX Wi^e ballW andǧ
e\amine ho[ Xhe ballW VeacX [hen colliding [iXh diffeVenX WYVfaceW. SXYdenXW [ill leaVnǧ
ho[ Xo calcYlaXe momenXYm, and YndeVWXand Xhe TVinciTle of conWeVZaXion ofǧ
momenXYm. ThiW acXiZiX] incoVToVaXeW WkillW fVom AlgebVa 1 (oV InXegVaXed MaXh 1) andǧ
Ph]Wical Science.ǧǧ

Education Standards 
TN MaXhemaXicW SXaRdaVdW:ǧ ǧ

● A1.A.REI.B.2ž (oV žM1.A.REI.A.1ž) SolZe lineaV eUYaXionW and ineUYaliXieW in oneǧ
ZaViable, inclYding eUYaXionW [iXh coefficienXW VeTVeWenXed b] leXXeVW.ǧ

Ne\X GeReVaXiSR ScieRce SXaRdaVdW (NGSS):ǧǧ
● HS-PS2-2ž UWe maXhemaXical VeTVeWenXaXionW Xo WYTToVX Xhe claim XhaX Xhe XoXalǧ

momenXYm of a W]WXem of objecXW iW conWeVZed [hen XheVe iW no neX foVce on Xheǧ
W]WXem.ǧ

Objectives 
1. SXYdenXW [ill žYRHIVWXaRHž XhaX momenXYm deTendW on boXh maWW and ZelociX].ǧ
2. SXYdenXW [ill žVIcSKRM^Iž XhaX diffeVenX WYVfaceW and maXeVialW TVomoXe diffeVenXǧ

X]TeW of colliWionW.ǧ
3. SXYdenXW [ill žcSPPIcX HaXaž Xo WolZe eUYaXionW.ǧ
4. SXYdenXW [ill žPIaVRž XhaX YndeVWXanding maXeVial TVoTeVXieW iW an imToVXanX aWTecXǧ

of engineeVing deWign.ǧǧ
5. SXYdenXW [ill žKIRIVaPM^Iž Xhe acXiZiX] WimYlaXion Xo aTTl] Xo a Zehicle colliWion.ǧǧ

ǧ

https://www.teachengineering.org/activities/view/cub_energy_lesson03_activity3
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Materials̒Needed̓

EacL KVSYT [MPP Reed XLe fSPPS[MRK:ǧǧ

1. TLVee dMffeVeRX WM^ed baPPW (WYKKeWXMSRW: TMRK-TSRK baPP, XeRRMW baPP, VacUYeXbaPP,ǧ
KSPf baPP, baWebaPP, WYTeV baPP, cPa], bMPPMaVdW baPP)ǧ

2. TLVee dMffeVeRX bSYRcMRK WYVfaceW (WYKKeWXMSRW: XMPe fPSSV, PMRSPeYQ fPSSV,ǧ
caVTeXed fPSSV, [SSdeR bPScO, cMRdeV bPScO)ǧ

3. KMPSKVaQ SV KVaQ WcaPeǧ

4. MeXeV WXMcOǧ

5. BSYRcMRK BaPPW WSVOWLeeXž (SRe TeV WXYdeRX)ǧ

ActivitŞ̒Procedures̓

LaYnchǧ ǧ

● VMdeS: žURdeVWXaRdMRK CaV CVaWLeW: IXƅW BaWMc PL]WMcWǧǧ
○ SXaVX VMdeS: 0:00 (beKMRRMRK)ǧ SXST VMdeS: 4:15ǧ

● TSda], [e [MPP WMQYPaXe ZeLMcPe cSPPMWMSR b] YWMRK XLVee dMffeVeRX WM^ed baPPW XSǧ
VeTVeWeRX dMffeVeRX WM^e ZeLMcPeW XLaX aVe ƈcVaWLMRKƉ MRXS aR SbWXVYcXMSR.ǧ ǧ

● MSQeRXYQ caR be XLSYKLX Sf aW QaWW MR QSXMSR aRd MW KMZeR b] XLe e\TVeWWMSR:ǧǧ

ǧ

● TLe aQSYRX Sf QSQeRXYQ aR SbNecX LaW deTeRdW bSXL SR MXW QaWW aRd LS[ faWXǧ
MX MW KSMRK. FSV e\aQTPe, a LeaZMeV SbNecX KSMRK XLe WaQe WTeed aW a PMKLXeV SbNecXǧ
[SYPd LaZe KVeaXeV QSQeRXYQ. SSQeXMQeW [LeR QSZMRK SbNecXW cSPPMde MRXSǧ
eacL SXLeV, QSQeRXYQ caR be XVaRWfeVVed fVSQ SRe SbNecX XS aRSXLeV.ǧǧ

E\TlSVeǧǧ

● IR SVdeV XS cSQTPeXe XLMW acXMZMX], ]SY [MPP aPWS Reed XS LaZe aR YRdeVWXaRdMRK Sfǧ
XLe QSXMSR Sf aR SbNecX. FSPPS[MRK aVe XLe KMReQaXMcW eUYaXMSRW:ǧǧ

ǧ

https://docs.google.com/document/d/1ERwUTlvG8wfE6OH2xbsW9_nr8lFJbmRaUnHJlB1KPO8/edit?usp=sharing
https://classroom.iihs.org/its-basic-physics-full-video/
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ǧ

ǧ

WheVe ždž MW Xhe dMWTPaceQeRX Sf aR SbNecX, žVžiž žMW Xhe MRMXMaP ZePScMX] Sf Xhe SbNecX, žVžfǧ
MW Xhe fMRaP ZePScMX], žaž MW Xhe accePeVaXMSR Sf Xhe SbNecX, aRd žXž MW Xhe MRXeVZaP Sf XMQeǧ
Xhe SbNecX XVaZePed.ǧǧ

NOTE:  If Xhe ZalYe of acceleVaXion iW noX giZen bYX Xhe objecX iW in fVee fall, XhiWǧ
meanW iXW acceleVaXion iW XhaX of gVaZiX] (9.81 m/Wž2ž) .ǧ

● SXYdeRXW WhSYPd QeaWYVe aRd VecSVd Xhe fSPPS[MRg SR Xhe žBSYRcMRg BaPPWǧ
WSVOWheeXž:ǧǧ

○ DeXeVQMRe Xhe QaWW MR OMPSgVaQW Sf each baPP aRd VecSVd MX SR Xhe daXaǧ
WheeX.ǧ

○ DVST each baPP fVSQ a dMWXaRce Sf 1 QeXeV SRXS Xhe WYVface aRd VecSVdǧ
hS[ hMgh MX bSYRceW MR QeXeVW (e\aQTPe: 0.46 QeXeVW).ǧ

○ ReTeaX WXeTW 1, 2 aRd 3 fSV Xhe X[S SXheV WYVfaceW.ǧ
○ CaPcYPaXe Xhe ZePScMX] fSV each baPP VMghX befSVe MX bSYRceW (UYeWXMSR 2) aRdǧ

VMghX afXeV MX bSYRceW (UYeWXMSR 3).ǧ
○ CaPcYPaXe Xhe QSQeRXYQ fSV each baPP VMghX befSVe MX bSYRceW (UYeWXMSR 4)ǧ

aRd VMghX afXeV (UYeWXMSR 5).ǧ
○ CaPcYPaXe Xhe TeVceRXage Sf QSQeRXYQ PSWX fSV each caWe (UYeWXMSR 6).ǧ

● AcXMZMX] DeQSRWXVaXMSRž - VMdeSǧǧ

SYmmaVi^eǧǧ

CPaWW DMWcYWWMSR:ǧǧ

● Wh] dMd aPP Sf Xhe baPPW PSWe QSQeRXYQ?ǧǧ
● WhaX haTTeRed XS Xhe QSQeRXYQ XhaX [aW PSWX?ǧǧ
● HS[ dMd Xhe QaWW Sf Xhe baPP VePaXe XS Xhe QSQeRXYQ Sf Xhe baPP?ǧǧ
● HS[ dSeW XhMW WMQYPaXMSR [MXh XhVee baPPW aTTP] XS WMRgPe-caV ZehMcPe cSPPMWMSRW?ǧǧ

ǧ

ǧ

https://docs.google.com/document/d/1ERwUTlvG8wfE6OH2xbsW9_nr8lFJbmRaUnHJlB1KPO8/edit?usp=sharing
https://docs.google.com/document/d/1ERwUTlvG8wfE6OH2xbsW9_nr8lFJbmRaUnHJlB1KPO8/edit?usp=sharing
https://youtu.be/RSOPSUTBltk
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Teacher̒Reķońrceķ̓ ̓

● Bouncing Balls Worksheetž (doc) - editableǧǧ
● Bouncing Balls Worksheetž Ɓ Ans[ers (pdf)ǧ
● This activit] is best done in groups, because [hile one person drops the ball,ǧ

another person must [atch the ball and meter stick to note ho[ high the ballǧ
bounces. Additional team members could hold the meter stick stead] and/orǧ
record the data. It is difficult to get an accurate measurement for ho[ high theǧ
ball bounces since it is in constant motion. Therefore, have students drop eachǧ
ball on each surface several times, or until the] have a consistent measurement.ǧǧ

ǧ

ǧ

https://www.teachengineering.org/content/cub_/activities/cub_energy/cub_energy_lesson03_activity3_worksheet.doc
https://www.teachengineering.org/content/cub_/activities/cub_energy/cub_energy_lesson03_activity3_worksheet_answers.pdf


NaPe: DaWe:  
 

CROOLVLRQV, MRPeQWXP, & MaWh ± 
BRXQcLQg BaOOV WRUNVheeW 

 
DaWa 
 

BaOO T\SeV: 
 
BaOO 1:__________________________ 
 
BaOO 2:__________________________ 
 
BaOO 3:__________________________ 
 

SXUIace T\SeV: 
 
SXUIacH 1:________________________ 
 
SXUIacH 2:________________________ 
 
SXUIacH 3:________________________ 

 
1. BaVHd RQ WKH ​HeLghW​ RI WKH bRXQcH IRU HacK baOO, LV WKH cROOLVLRQ PRUH HOaVWLc RU LQHOaVWLc? 

FLOO LQ WKH WabOH accRUdLQJO\. 
 

CaVe BaOO SXUface MaVV Rf BaOO«
(kg) 

BRXQce«
HeighW (P) 

     

     

     

     

     

     

     

     

     

 
 

CRlliViRQV, MRmeQWXm, & MaWh ± BRXQciQg BallV WRUkVheeW 1  



Name: DaWe:  
 

CalcXlaWionV and ReVXlWV 
 
2. CalcXlaWe Whe ​YelRciW\​ of each ball righW ​befRUe​ iW hiWs Whe sXrface (SWarWing VelociW\).  Wh\ 

do \oX onl\ haYe Wo perform Whis calcXlaWion once? 
 
 
 
 
 
 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

3. CalcXlaWe Whe ​YelRciW\​ of each ball righW ​afWeU​ iW hiWs Whe sXrface (Ending VelociW\). 
 
 
 
 
 
 
 
 

 
 

4. CalcXlaWe Whe ​mRmeQWXm​ of each ball ​befRUe​ iW hiWs Whe sXrface (SWarWing MomenWXm). 
 
 
 
 
 

 
 
 
 
 
5. CalcXlaWe Whe ​mRmeQWXm​ of each ball ​afWeU​ iW hiWs Whe sXrface (Ending MomenWXm). 

 
 
 
 

 

CRlliViRQV, MRmeQWXm, & MaWh ± BRXQciQg BallV WRUkVheeW 2  



Name: DaWe:  
 

 
6. CaOcXOaWe Whe chaQge iQ PRPeQWXP aQd Whe SeUceQWage Rf PRPeQWXP WhaW ZaV ORVW fRU each 

caVe.  
 

 
 
 
 
 
 
FiOO iQ Whe TabOe beORZ ZiWh \RXU aQVZeUV: 
 

CaVe SWaUWLQJ«
VeORcLW\«

(P/V) 

EQdLQJ«
VeORcLW\ 

(P/V) 

SWaUWLQJ«
MRPeQWXP«

(NJ*P)/V 

EQdLQJ«
MRPeQWXP«

(NJ*P)/V 

CKaQJe LQ«
MRPeQWXP«

(NJ*P)/V 

PeUceQW RI«
MRPeQWXP«

LRVW 
       

       

       

       

       

       

       

       

       

 

CRlliViRQV, MRmeQWXm, & MaWh ± BRXQciQg BallV WRUkVheeW 3  



̓

IĐŗeķĿigaĿiĐg̒UĳbaĐ̒Tĳeeķ̓
Teacheĳ̖˟̒Ms˝̒Geist̓
DaĿe˟̖̒0ˆ˫˃0˫2020ǧ

OŗeĳŗieŘ̒̿̒Pńĳİėķe̓
TheVe aVe QaR] diWXYVbaRceW XS Xhe eRZiVSRQeRX XhaX aVe caYWed b] XVaRWTSVXaXiSR, XhiWǧ
acXiZiX] [ill iRZeWXigaXe hS[ XVeeW cSYld helT [iXh XhiW iWWYe. TVeeW TVSZide ecSlSgicalǧ
WeVZiceW, WYch aW habiXaXW fSV [ildlife aRd fSSd WSYVceW. TVeeW alWS VeQSZe cSQQSRǧ
TSllYXaRXW fVSQ Xhe aiV, iQTVSZiRg aiV UYaliX]. TVeeW alWS TVeZeRX eVSWiSR aRd cYX dS[Rǧ
SR Xhe aQSYRX Sf VYRSff eRXeViRg WYVVSYRdiRg [aXeV WSYVceW. TheWe aVe jYWX a fe[ [a]Wǧ
Xhe XVeeW, eWTeciall] iR YVbaR aVeaW, caR iQTVSZe Xhe WYVVSYRdiRg eRZiVSRQeRX. Theǧ
TYVTSWe Sf XhiW acXiZiX] iW žXS eRhaRce iRXeVReX VeWeaVch WkillW, deZelST cViXical XhiRkiRgǧ
WkillW, aRd žXS geX XS WXYdeRXW XhiRkiRg abSYX Xhe diffeVeRX [a]W XhaX XechRSlSg] aRdǧ
XVaRWTSVXaXiSR affecX Xhe eRZiVSRQeRX. ThiW [ill be a VeWeaVch TVSjecX aRd TVeWeRXaXiSR.ǧǧ

EdńcaĿiėĐ̒SĿaĐdaĳdķ̓
● BIO1.LS4:3 IdeRXif] ecSW]WXeQ WeVZiceW aRd aWWeWW Xhe VSle Sf biSdiZeVWiX] iRǧ

WYTTSVX Sf XheWe WeVZiceW. ARal]^e Xhe VSle hYQaR acXiZiXieW haZe SR Xheǧ
diWVYTXiSR Sf XheWe WeVZiceW.ǧ

● CVSWWcYXXiRg cSRceTXW: CaYWe aRd effecX, aRd SXabiliX] aRd chaRge Sf W]WXeQWǧ
● ScieRce aRd ERgiReeViRg PVacXiceW: AWkiRg UYeWXiSRW (fSV WcieRce) aRd defiRiRgǧ

TVSbleQW (fSV eRgiReeViRg) XS deXeVQiRe [haX iW kRS[R, [haX haW ]eX XS beǧ
WaXiWfacXSVil] e\TlaiRed, aRd [haX TVSbleQW Reed XS be WSlZed.ǧǧ

● ScieRce aRd ERgiReeViRg PVacXiceW: ObXaiRiRg, eZalYaXiRg, aRd cSQQYRicaXiRgǧ
iRfSVQaXiSR fVSQ WcieRXific Xe\XW iR SVdeV XS deViZe QeaRiRg, eZalYaXe Xhe ZalidiX],ǧ
aRd iRXegVaXe iRfSVQaXiSR.ǧ

● ECO.ETS2.1 ERgage iR aVgYQeRX fVSQ eZideRce VegaVdiRg Xhe iQTacX eRgiReeViRgǧ
aRd XechRSlSg] haZe SR biSdiZeVWiX].ǧ

ObāecĿiŗeķ̓
1. Identif] žaRd ždescribež Xhe effecXW XechRSlSg] aRd XVaRWTSVXaXiSR haZe SRǧ

biSdiZeVWiX] aRd Xhe eRZiVSRQeRX.ǧǧ
2.  E\plainž ecSW]WXeQ WeVZiceW, WYch aW WSil fSVQaXiSR aRd VeXeRXiSR, RYXVieRXǧ

c]cliRg, [aXeV c]cliRg, aRd TVSZiWiSRiRg Sf habiXaX.ǧǧ

ǧ
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Materials̒Needed̓
1. DIZMGIW (I.K., PaTXSTW, CLVSQIFSSO, MPaHW, IXG.) [MXL IRXIVRIX aGGIWW.ǧǧ
2. CER (GPaMQ, IZMHIRGI, VIaWSRMRK) KVaTLMG SVKaRM^IVWǧǧ
3. PVSNIGXSV aRH PVSNIGXSV SGVIIRǧ
4. DSGYQIRX GaQIVaǧǧ

ActivitŞ̒Procedures̓

● GMZI WXYHIRXW 60 WIGSRHW XS [VMXI HS[R aPP XLI [a]W XLaX XVIIW aJJIGX XLIǧ
IRZMVSRQIRX. ERGSYVaKI XLIQ XS [VMXI YRXMP XLI XMQIV KSIW SJJ aRH XS XLMROǧ
GVMXMGaPP]! TLIR KMZI XLIQ XMQI XS WLaVI a JI[ SJ XLI TSMRXW XLI] NSX HS[R [MXLǧ
XLIMV XaFPI TaVXRIV.ǧǧ

● GS aVSYRH XLI VSSQ aRH aWO WXYHIRXW [LaX XLI] LaZI [VMXXIR HS[R, [VMXI IaGLǧ
RI[ MHIa/aRW[IV SR XLI [LMXIFSaVH.ǧǧ

● AW a GPaWW, [aXGL žLXXTW://[[[.]SYXYFI.GSQ/[aXGL?Z=^aVPP9F\6FIž XLMW ZMHIS [MPPǧ
MRXVSHYGI WXYHIRXW XS XLI XSTMG aRH LIPT XLIQ XLMRO SJ QSVI [a]W XLaX XVIIWǧ
aJJIGX XLI IRZMVSRQIRX, IWTIGMaPP] MR YVFaR aVIaW. DMWGYWW aR] RI[ MHIaW XLaXǧ
GSQI YT aJXIV [aXGLMRK XLI ZMHIS.ǧǧ

● SLaVI XLI PIWWSR SFNIGXMZIW [MXL WXYHIRXW. E\TPaMR XLI TYVTSWI SJ XLMW aGXMZMX] XSǧ
XLI WXYHIRXW. PVSZMHI WXYHIRXW [MXL XLI CER KVaTLMG SVKaRM^IV, I\TPaMR XLMW MWǧ
LS[ XLI] [MPP FI aWWIWWIH HYVMRK XLMW PIWWSR. (SII WaQTPI JSYRH FIPS[)ǧ

● GMZI WXYHIRXW XLI UYIWXMSR, WLaX IJJIGX HS XVIIW LaZI SR XLI IRZMVSRQIRX MR aRǧ
YVFaR aVIa?ǧ

● AWO WXYHIRXW XS GSQI YT [MXL a GPaMQ, žXLI GPaMQ GaR FI aR]XLMRK VIPaXMRK XS YVFaRǧ
XVIIW aRH XLI IJJIGX XLI] LaZI SR YVFaR aVIaW. LIX XLI WXYHIRXW FI GVIaXMZI LIVIǧ
MR XLI MRZIWXMKaXMSR!ǧǧ

● GMZI WXYHIRXW XMQI XS [VMXI a WXVSRK GPaMQ aRH KYMHI WXYHIRXW HYVMRK XLMW XMQI,ǧ
aWOMRK XLIQ XS I\TPaMR XLIMV GPaMQ SV XLIMV XLSYKLXW MJ XLI] LaZI RSX [VMXXIR aǧ
GPaMQ ]IX. (TLMW XMQI [MXL ZaV] FIX[IIR GPaWWIW)ǧ

● SXYHIRXW QYWX JMPP SYX XLI CER KVaTLMG SVKaRM^IV aW a JSVQaXMZI aWWIWWQIRX.ǧ
SXYHIRXW QYWX LaZI XLI XIaGLIV GLIGO SJJ SR XLI KVaTLMG SVKaRM^IV. FSV WXYHIRXWǧ
XS FI WYGGIWWJYP MR [VMXMRK a CER VIWTSRWI, XLI] QYWX FI aFPI XS QaOIǧ
GSRRIGXMSRW FIX[IIR XLIMV GPaMQ aRH IZMHIRGI. MaOI WYVI XS GLIGO XLaX WXYHIRXWǧ

ǧ

https://www.youtube.com/watch?v=zarll9bx6FI
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cPaiQ iW cPeaV aRd diVecX. TheVe WhSYPd be XhVee TieceW Sf eZideRce aRd XhVeeǧ
TieceW Sf VeaWSRiRg.ǧǧ

Ɣ The WXYdeRXW [iPP XheR WhaVe XheiV CER gVaThic SVgaRi^eVW [iXh Xhe cPaWW SR Xheǧ
dScYQeRX caQeVa.ž APP WXYdeRXW QYWX PiWXeR aRd XaOe RSXeW aW XheiV TeeVW TVeWeRX.ǧǧ

 

QXeVWiRn:  
Claim: (WriWe a VWaWemenW WhaW reVpondV Wo Whe qXeVWion.) 
 
 
 

EYidence: (ProYide VcienWific daWa and/or informaWion Wo VXpporW 
\oXr claim. YoXr eYidence VhoXld be appropriaWe (releYanW) and 
VXfficienW, enoXgh Wo conYince Vomeone WhaW \oXr claim iV correcW.) 

EYidence #1 EYidence#2 EYidence#3 
 
 
 
 
 
 
 
 

ReaVoning: UVe VcienWific knoZledge WhaW \oX haYe aboXW Zh\ \oXr 
eYidence VXpporWV \oXr claim. In oWher ZordV, e[plain hoZ \oXr daWa 
proYeV \oXr poinW. 

ReaVRning #1 ReaVRning #2 ReaVRning #3 
 
 
 
 
 
 
 
 

ǧ

ǧ



 

Question: What effect do trees have on the 
environment in an urban area? 

Claim:  
 
 
 

EYidence: ProYide scientific data and/or information to sXpport \oXr 
claim. YoXr eYidence shoXld be appropriate (releYant) and sXfficient 
(enoXgh to conYince someone that \oXr claim is correct). 

Evidence #1 Evidence#2 Evidence#3 
 
 
 
 
 
 
 
 

Reasoning: Use scientific knoZledge that \oX haYe aboXt Zh\ \oXr 
eYidence sXpports \oXr claim. In other Zords, e[plain hoZ \oXr data 
proYes \oXr point. 

Reasoning #1 Reasoning #2 Reasoning #3 
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SSagheWWi SoaSbo[ DeUb\ 
TeacheU​: MV. BeWKaQ\ SWeYeQV, CRRNeYLOOe HLJK 

DaWe:​ 06/30/2020 
DeUiYed fURP:  ​hWWSV://ZZZ.WeacheQgiQeeUiQg.RUg/acWiYiWieV/YieZ/Xcd_deUb\_acWiYiW\1 

 

This is an e[tremel\ fXn actiYit\ for m\ freshmen! 

 

 

 

OYeUYieZ & PXUSoVe 
Student pairs design� build and test model vehicles capable of rolling down a ramp and then 
coasting freely as far as possible� The challenge is to make the vehicles entirely out of dry pasta 
using only adhesive ¥such as hot glue¦ to hold the components together� Creativity is 
encouraged and different types of pasta are provided to support different functions such as 
round pasta for wheels and sheet pasta for the chassis� Students become familiar with the 
concepts of gravitational potential energy� kinetic energy and rolling resistance� Teams follow 
the steps of the ​engineering design process​ as they design� test and redesign their small�sived 
vehicles� working within the project°s material constraints�  
The activity requires students to think about using a familiar food product as a building 
material� The primary challenge of the activity is the pasta material constraint� The material is 
both fragile and not designed to function as a material for a rolling vehicle� Similar to how 
real�world engineers must find solutions within design constraints such as material� weight and 
cost limitations� students learn how challenging this can be� For example� mechanical engineers 
may yearn to design a car frame with the lightest� yet strongest material available� but doing so 
would cost so much that the car would be unaffordable� Engineers strive to find an acceptable 
balance� such as creating a strong� safe and relatively lightweight frame� while keeping the 
material and production costs affordable for the manufacturer and end consumer� In the 
activity� students also experience the steps of the engineering design process as they 
brainstorm� prototype� test� evaluate and modify their designs to evolve them into successful 
solutions� 

https://www.teachengineering.org/activities/view/ucd_derby_activity1
https://www.teachengineering.org/k12engineering/designprocess


Imagine giding in a cag made enjigels ]f dahja� Well� s]k q]n°j be dgiping jhih cag ans jime h]]n� 
bkj s]k qill hape a chance j] dehign a m]del pehicle made fg]m jhih d]dklag ckihine� Y]kg jahk 
ih j] dehign a pehicle made enjigels ]f dgs dahja jhaj ih able j] g]ll d]qn a gamd and c]ahj fgeels 
ah fag ah d]hhible� I bej s]k age algeads imagining a nkmbeg ]f challengeh jhaj s]k mighj face in 
ajjemdjing j] make dahja g]ll� 
Ah s]k cgeaje s]kg pehicle� s]k qill f]ll]q jhe knipeghal hjedh ]f jhe engineeging dehign 
dg]cehh� Thehe age jhe hame hjedh jhaj geal engineegh khe j] dehign all jhe jsdeh ]f dg]dkcjh in 
]kg q]gld and epegs ]ne ]f jh]he dg]dkcjh� hjgkcjkgeh and dg]jecjh mkhj meej ijh ]qn knifke 
dehign c]nhjgainjh� Dehign c]nhjgainjh age jhe gefkigemenjh ¥cgijegia¦ and limijaji]nh jhaj jhe 
h]lkji]n mkhj meej� 
F]g jhih challenge� s]kg main dehign c]nhjgainj ih jhaj all c]md]nenjh ]f jhe pehicle mkhj be 
c]nhjgkcjed ]f h]me f]gm ]f dgs dahja� Hege°h a jid� Bef]ge s]k hjagj dkjjing ans dieceh ]f dahja 
j]gejheg� jhink ab]kj h]q each dagj ]f jhe pehicle qill fkncji]n� Ij ih alqash a g]]d idea j] 
dihckhh s]kg ideah qijh epegs]ne ]n s]kg jeam and hkejching ]kj ideah heldh s]k j] erdlain 
s]kg ideah and gemembeg jhem� Once s]k hape decided qhaj each c]md]nenj needh j] 
d]¡hkch ah jhe chahhih� qheelh and arleh¡find dahja dieceh jhaj heem jhe m]hj hkijable f]g 
jh]he dkgd]heh� F]g eramdle� h]q fag mighj s]kg cag c]ahj if s]k khe a hfkage diece ]f dahja f]g 
jhe qheelh� Thaj°h gighj¡n]j fag aj all� 
Remembeg jhaj ij ih highls knkhkal f]g a dehign j] be degfecj ]n jhe fighj ajjemdj� When s]k 
jehj s]kg dg]j]jsde dahja cagh� l]]k aj epegs pehicle c]md]nenj and hee if ij ih d]ing ijh j]b 
qell� If ]ne cag dehign d]eh n]j q]gk� jhaj d]eh n]j mean jhe enjige cag ih a failkge� Eramine 
each diece and decide qhejheg ]g n]j ij qah a g]]d dehign ch]ice� Take qhaj s]k leagn fg]m 
jehjing each dehign ijegaji]n and inc]gd]gaje jhe c]md]nenjh jhaj q]gked inj] jhe nerj 
peghi]n� making imdg]pemenjh ]n jhe dagjh jhaj didn°j q]gk ah qell� D]ing jhih ih a big dagj ]f 
jhe engineeging dehign dg]cehh� eramining qhaj q]gkh and qhaj d]eh n]j� qijh]kj gejjing 
dihc]kgaged h] s]k can make changeh f]g imdg]pemenj� 
Real�q]gld engineegh mas n]j bkild cagh made fg]m dahja� bkj jhe idea ]f helecjing jhe behj 
majegial f]g jhe jahk¡hkch ah jhe hhade�jsde ]f dahja in jhih acjipijs¡ih a dg]cehh jhaj 
engineegh all g] jhg]kgh qhen jhes dehign pehicleh¡]g ansjhing� And� epegs pehicle jhaj 
engineegh dehign mkhj meej ijh ]qn dehign c]nhjgainjh ]n ijh dg]degjieh� epegsjhing fg]m 
qeighj and hive j] hdeed� d]qeg� jime and c]hj� 

EdXcaWion SWandardV NGSS SWandard 
ETSÂ�Â� Define a himdle dehign dg]blem geflecjing a need ]g a qanj jhaj inclkdeh hdecified 
cgijegia f]g hkccehh and c]nhjgainjh ]n majegialh� jime� ]g c]hj�  
ETSÂ�Ã� Genegaje and c]mdage mkljidle d]hhible h]lkji]nh j] a dg]blem bahed ]n h]q qell 
each ih likels j] meej jhe cgijegia and c]nhjgainjh ]f jhe dg]blem� 
MS�PSÄ�Æ� C]nhjgkcj� khe� and dgehenj aggkmenjh j] hkdd]gj jhe claim jhaj qhen jhe kinejic 
eneggs ]f an ]bjecj changeh� eneggs ih jganhfegged j] ]g fg]m jhe ]bjecj�  
MS�ETSÂ�Ã� Epalkaje c]mdejing dehign h]lkji]nh khing a hshjemajic dg]cehh j] dejegmine h]q 
qell jhes meej jhe cgijegia and c]nhjgainjh ]f jhe dg]blem� 

ObjecWiYeV 



● Idenjifs jhe jspe of energs a pehicle hah aj jhe jop of a ramp� 
● Erplain jhaj grapijajional pojenjial energs ih hoq jhe car gainh hpeed� 
● Erplain jhe logic of changeh made jo a dehign afjer a projojspe jehj� 
● Erplain qhaj ih meanj bs a dehign conhjrainj� 

Materials Needed 
Each grokp needh� 

● a hkppls of drs pahja in a pariejs of hhapeh jo herpe ah pehicle bkilding majerial� hkch ah 
large and flaj lahagna noodleh for car chahhih� hpaghejji for car arleh� rojelle for qheelh� 
penne jo herpe ah bkhhingh� ejc� 

● hoj glke and glke gkn� hoj glke ih jhe recommended adhehipe becakhe of jhe hkrface 
irregklarijieh of pahja� aljernajipels� propide jhe inhjrkcjor°h choice of adhehipe 

● paper and pencil� for hkejching dehignh 
● ¥opjional¦ a hmall qheeled pehicle� hkch ah a jos� for a qkick demo� jo lej rkn doqn jhe 

ramp qijh differenj amoknjh of qeighj jo demonhjraje jhe rehkljing differenceh in 
dihjance jrapeled 

● ¥opjional¦ accehh jo a compkjer qijh Injernej accehh� for hjkdenjh jo rehearch erample 
pahja carh OR for jhe jeacher jo find jhe hame picjkreh in adpance jo prinj okj jo hhoq 
jhe clahh 

● ««««jehj ramp for jehjing jhe pahja carh� hkch ah a ramp compohed of a ÄÇ r ÃÅ�inch ¥ÊÂ 
r ÇÂ�cm¦ hheej of jhin plsqood� foam core board or himilar majerialh jhaj ih raihed on 
one hide jo a heighj of ÂÄ incheh ¥ÄÄ cm¦� perhaph propped on bookh or boreh heckred 
qijh jape 

● mahking jape 
● mejer hjick� sardhjick or meahkring jape 

««««« Cokld khe a Vernier carj jrack Ksle jalked abokj for STEM lending librars����  Uhe jhe 
accompansing accehhorieh homehoq�  Ideah� 

 

ActiYit\ Procedures 
Before jhe Acjipijs 

● Acqkire enokgh drs pahja for all jhe parjicipajing grokph� propiding enokgh pariejs in 
pahja jspe jo hkccehhfklls bkild fkncjioning pehicleh� For erample� make hkre each grokp 
aj leahj hah home roknd pahja jo khe qheelh and hpaghejji jo khe ah arleh� 



● Decide hoq sok qanj jo disjribkje jhe drs pasja� for erample� propide each grokp qijh 
a sej assorjmenj of pieces or lej jeams choose qhaj jhes qanj from all pasja aj one 
classroom locajion� 

● ¥opjional¦ Make an erample pasja car jo gipe sjkdenjs an idea of qhaj jhes are 
ajjempjing jo bkild� 

● ¥opjional¦ Decide qhejher or noj sok qanj sjkdenjs jo condkcj jheir oqn online 
research jo find eramples of pasja cars� or if sok qanj jo find some eramples in adpance 
jo shoq jhem� or if sok qanj jo condkcj jhe acjipijs qijhokj jhis sorj of research inpkj� 

● Consjrkcj a jesjing ramp� Refer jo jhe rkles� jkdging insjrkcjions and Figkres Ã and Ä for 
skggesjed dimensions and cokrse lasokj� Use books�bores and masking jape jo prop kp 
jhe ramp seckrels� so ij does noj change bejqeen jrials� Use masking jape jo mark jhe 
sjarjing line aj jhe jop of jhe ramp and a jesj area on jhe floor� leaping a sjrejch of open 
space aj jhe bojjom of jhe ramp for jhe lijjle cars jo rkn knjil jhes sjop� 

Skggesjed pehicle jesjing ramp and cokrse lasokj� 

 

 

Wijh jhe Sjkdenjs� Backgroknd Concepjs and jhe Challenge 

● Repieq qijh jhe class jhe concepjs of kinejic and pojenjial energs� as qell as jhe laq of 
conserpajion of energs�  

● Ggapijajional pojenjial ​ is jhe sjored energs dke jo an objecj°s heighj abope jhe groknd� 
Ij is dependenj on jhe objecj°s disjance from jhe groknd and ijs mass ¥if jhe concepj of 
mass has noj been jakghj� eqkaje mass jo qeighj¦� To illksjraje jhe dependence on 
mass� ask sjkdenjs if jhes qokld rajher hape a brick or a piece of foam fall on jheir joes� 
Then ask sjkdenjs� If a brick qas dropped on sokr fooj� qokld ij hkrj more if ij qas 
dropped from a cenjimejer abope jhe fooj or if ij dropped from a mejer off jhe groknd� 
Depending on jhe class majh lepel� injrodkce jhe eqkajion for pojenjial energs� ​PE = m 
x g x h ​qhere ​m ​ is jhe mass� ​g ​ is grapijajional accelerajion and ​h ​ is jhe heighj abope jhe 
groknd� Then enjer some nkmbers for jhe differenj pariables jo shoq jhaj if ​g ​ and​ h ​ are 
fired� all sok can change is ​m ​� 

● Kinejic eneggs​ is energs associajed qijh an objecj°s mojion� Ij is dependenj on hoq fasj 
an objecj is jrapeling and jhe objecj°s mass ¥if jhe concepj of mass has noj been jakghj� 
eqkaje mass jo qeighj¦� ​Qkick demo� ​ Lej a small qheeled pehicle ¥perhaps a jos� noj 
made of pasja¦ rkn doqn jhe ramp nkmeroks jimes� adding more and more qeighj jo 
jhe car each rkn jo shoq jhe reskljing differences in disjance jrapeled� 



● The pehicle°h kinejic energs ah ij rollh doqn jhe ramp ih a rehklj of jhe ​conversion​ from 
jhe grapijajional pojenjial energs jhe car had aj jhe jop of jhe ramp� Thkh� aj jhe hjarj 
of each jrial� all of jhe energs a car pohhehheh ih from ijh grapijajional pojenjial� 

Ä� Prehenj jo jhe clahh jhe Injrodkcjion�Mojipajion conjenj� Thih injrodkceh jhe idea of 
dehigning a pehicle made enjirels of drs pahja� Make hkre hjkdenjh are clear abokj jhe 
bahich of jhe acjipijs hkch ah� jhe pehicle mkhj be able jo roll doqn a ramp and coahj 
freels ah far ah pohhible� 

Å� Ah necehhars� clarifs jhe definijion of a dehign conhjrainj� Somejimeh ij helph jo jie jhe 
idea injo real�qorld erampleh� Make hkre hjkdenjh realive jhaj jhe biggehj conhjrainj in 
jhe challenge ih jhaj jhe pehicle mkhj be bkilj enjirels of drs pahja and glke� 

Æ� Spend jime going oper jhe anjicipajed challengeh ah a clahh� ho hjkdenjh can begin 
jhinking of hoq jhes qokld like jo jrs and holpe jhem� 

● Demonhjraje hoq eahs ij ih jo break jhe pahja ah a qas jo make hkre hjkdenjh knoq jhaj 
drs pahja ih fragile and needh jo be handled carefklls� Adpihe hjkdenjh jo conhider jhe 
fragilijs of jhe majerial in jheir dehignh� 

● Injrodkce jhe idea of rolling rehihjance� Erplain jhe concepj bs ahking hjkdenjh jo 
conhider hoq mkch force ih reqkired jo pkhh a pehicle a cerjain dihjance� For erample� a 
car jhaj rollh hmoojhls and can jrapel a long dihjance qijh a hingle pkhh hah a loq rolling 
rehihjance qhile one jhaj hjoph hoon afjer a pkhh hah a high rolling rehihjance� 

● ¥opjional¦ Shoq an erample of complejed pahja car jo gipe hjkdenjh an idea of qhaj 
jhes are ajjempjing jo bkild� 

● Emphahive jhaj jhe engineering dehign procehh ih abokj jehjing and learning from 
mihjakeh and noj jo lej a failed dehign dihcokrage hjkdenjh from jrsing more� 

 

Wijh jhe Sjkdenjh� Rehearch� Brainhjorming� Dehign and Conhjrkcjion 

Â� Dipide jhe clahh injo hjkdenj pairh� 
Ã� Hape hjkdenjh condkcj home rehearch relajed jo jhe challenge� Thih mighj inclkde 

lejjing jhem rehearch home pahja car dehignh on jhe Injernej� hhoqing jhem home 
¥alreads foknd¦ picjkreh and�or giping jhem jime jo eramine and erperimenj qijh jhe 
gipen majerialh� ¥ÂÆ minkjeh¦ 

Ä� Direcj jhe grokph jo brainhjorm� hkejch and dihckhheh jogejher jhe ideah jhes hape for a 
jeam dehign� 

Å� Hape each jeam agree jo a dehign jhes qill ajjempj jo bkild� Reqkire jhem jo hkejch jhe 
dehign� hpecifsing jhe jspeh of pahja jhes qihh jo khe for each componenj� ¥ÂÆ minkjeh¦ 

Æ� Dihjribkje jhe pahja hkpplieh jo each jeam or hape hjkdenjh choohe jhe drs pahja 
majerialh jhes need from a cenjral clahhroom locajion� ¥ÇÁ minkjeh for jhe remaining 
hjeph¦ 

Ç� Repieq qijh hjkdenjh jhe differenj jechniqkeh for ajjaching differenj pieceh of pahja 
qijh jhe propided adhehipe� Depending on jhe jspe of adhehipe khed� hkperpihe or 
propide ahhihjance� ehpecialls if hoj glke ih khed� 



È� Adpihe hjkdenjh jo erpegimenj and jehj pagjialls bkilj pehicleh and�og hkb�ahhemblieh 
ofjen jo make hkge jhes goll and can hkgpipe jhe gamp� Making jhe effogj jo jehj and 
jgokblehhooj pegiodicalls jhgokghokj jhe engineeging dehign pgocehh pgepenjh hjkdenjh 
fgom hpending joo mkch jime bkilding non�fkncjional pehicleh� Wijh jhe Sjkdenjh� Final 

Tehjing�Compejijion 

Â� One bs one� hape jeamh bging jheig final pgojojspe pehicleh jo jhe jehj gamp� Erpecj ÄÁ 
minkjeh jo be enokgh jime fog a clahh of ¯ÄÁ hjkdenjh qogking in paigh jo jehj jheig pahja 
cagh� 

Ã� A gkn conhihjh of holding a pahja cag aj jhe jop of jhe gamp qijh jhe geag qheelh 
jokching jhe hjagjing line� jhen geleahing jhe cag and lejjing ij goll fgeels doqn jhe gamp 
and coahj knjil ij comeh jo a hjop� 

Ä� Pgiog jo jhe final compejijion gkn� gepieq ah a clahh jhe jkdging inhjgkcjionh� Jkdging ih 
done bs meahkging jhe pegpendicklag dihjance fgom jhe bojjom of jhe gamp jo jhe 
clohehj pagj of jhe hjopped pahja cag� 

Å� Time pegmijjing� lej jeamh make adjkhjmenjh jo jheig pehicleh afjeg jheig fighj jehjh and 
jhen ge�jehj fog jhe final compejijion� 

Wijh jhe Sjkdenjh� Repieq and Reflecj ¥ÃÁ minkjeh¦ 

Â� Bahed on jhe clahh gehkljh� hape jhe enjige clahh eramine in moge dejail jhe pehicleh jhaj 
pegfogmed behj� Lead a clahh dihckhhion jo erploge qhs jhe jop pahja cagh qogked qell� 
Encokgage all hjkdenjh jo pgopide ideah� 

Ã� Ahk hjkdenjh jo hhage jheig hjogieh abokj making dehign changeh bahed on qhaj jhes 
leagned fgom jheig injegim and jgokblehhoojing jehjh� 

Ä� Hape each ggokp dihckhh jogejheg qhaj jhes qokld change in jhe jeam dehign gipen 
qhaj jhes obhegped dkging jhe clahh gknh� 

Å� Adminihjeg jhe pge�fkiv� ah dehcgibed in jhe Ahhehhmenj hecjion� 



Name: ______________________________ Date: ___________________________ Class: ___________________ 

Spaghetti Soapbox Derby Activity—Quiz 

Spaghetti Soapbox Derby Quiz 

1. Which of the following activities will increase the gravitational potential energy of an object?  
Circle all that apply. 

A. Change Whe objecW¶s color by painting. 

B. Increase the height of the object above the ground. 

C. Add more mass to the object. 

D. Push the object so it travels faster along the ground. 

2. In the diagram below, label the position of the pasta car that correspond to the following: 

A. The highest kinetic energy 

B. The highest potential energy  

 

 

 

 

3. You are tasked to design a new car for the XYZ motor company. Your manager tells you that the 
vehicle must weigh less than 2,000 lbs. and be shorter than 13 feet in length. The engine and the seats 
inside have already been designed by other engineers. Given these instructions, what is one design 
constraint that you must follow?  

 

 

 

 

4. Will any two objects traveling at the same speed have the same kinetic energy? Why or why not?  

 

 

 

 

5. Would changing only the rolling resistance of a vehicle change the amount of potential energy it has 
at the top of the ramp? 

 

 



Biėdieķel̒PĳeİaĳaĿiėĐ̓
Teacheĳ̖: Mr. Anderson 

DaĿe˟̖ 7/2/2020ǧ

OŗeĳŗieŘ̒̿̒Pńĳİėķe̓

BMSdMeWeP MW a VeRe[abPe dMeWeP fYeP [hMch MW Qade b] a TVSceWW caPPedǧ
XVaRWeWXeVMfMcaXMSR.  ThMW TVSceWW MRZSPZeW cSQbMRMRg a RaXYVaP SMP (WYch aW cafeXeVMaǧ
fV]eV SMP) [MXh aR aPcShSP aRd a caXaP]WX.  LaVge baXch (40 gaP) QM\eVW aVe aZaMPabPe fSVǧ
TYVchaWe, aRd I haZe YWed SRe MR SYV WchSSP gVeeRhSYWe.  BYX dYe XS eUYMTQeRXǧ
PMQMXaXMSRW aRd WafeX] cSRceVRW, XhMW acXMZMX] [MPP MRZSPZe SRP] a QaXheQaXMcaP caPcYPaXMSRǧ
Sf aPcShSP aQSYRXW aRd a Pab deXeVQMRaXMSR Sf caXaP]WX aQSYRXW.ǧǧ

The TYVTSWe Sf XhMW acXMZMX] MW XS PeaVR abSYX bMSdMeWeP aW a TSWWMbPe fYeP WSYVce, XS PeaVRǧ
Xhe cheQMWXV] behMRd MXW TVSdYcXMSR, aRd XS deXeVQMRe Xhe aQSYRX Sf VeacXaRXW Reededǧ
XS TVSceWW 20 gaPPSRW Sf fV]eV SMP.ǧ

EdńcaĿiėĐ̒SĿaĐdaĳdķ̓
● CHEM2.PS1.14 - CSRdYcX XMXVaXMSRW [MXh WXaRdaVd WSPYXMSRW aRd aR aTTVSTVMaXeǧ

MRdMcaXSV aRd/SV a TH TVSbe XS deXeVQMRe Xhe cSRceRXVaXMSR Sf aR YRORS[R acMdǧ
SV baWe....ǧǧ

● CHEM1.PS1.3 - PeVfSVQ WXSMchMSQeXVMc caPcYPaXMSRW MRZSPZMRg Xhe fSPPS[MRgǧ
VePaXMSRWhMTW: QSPe-QSPe; QaWW-QaWW...ǧ

ObjecĿiŗeķ̓

1. The WXYdeRX [MPP PeaVR abSYX bMSdMeWeP aW a TSWWMbPe aPXeVRaXMZe fYeP WSYVce.ǧǧ
2. The WXYdeRX [MPP PeaVR Xhe cheQMWXV] behMRd MXW TVSdYcXMSR.ǧ
3. The WXYdeRX [MPP cSRdYcX a XMXVaXMSR XS deXeVQMRe Xhe aQSYRX Sf caXaP]WX Reeded.ǧ
4. The WXYdeRX [MPP caPcPaXe Xhe aQSYRX Sf aPcShSP Reeded fSV a PaVge baXchǧ

TVSdYcXMSR.ǧ

ǧ



ˁ 

Materials̒Needed̓̓

For 30 students working in pairs: 

~50 ml of cafeteria fryer oil 

~450 ml isopropyl alcohol (91-95%) 

Titration glassware (burettes, beakers, stands, etc.) 

2 g NaOH, solid 

Phenolphthalein indicator and pH paper 

ActivitŞ̒Procedures̓

1)  Prepare the titrant by adding 2.0 g of solid NaOH and enough water to make 
2000 ml of solution 

2) Hand out the lab sheet/questionnaire and introduce the concept of biodiesel 
by watching this video: 
https://www.youtube.com/watch?time_continue=134&v=BjwXRHIDI3k&feature=
emb_logo 

Students answer questions from the video on their papers. 

3) Then show the first 2 minutes of this video: 

https://www.youtube.com/watch?v=1Gs6191FLBE 

This video discusses the basic chemistry of the transesterification. Students 
answer questions from the video on their papers. 

4) You may want to remind them of the titration procedure by watching this 
video: 

https://www.youtube.com/watch?v=sFpFCPTDv2w 

5) Students follow the instructions on part 2 of the lab sheet.  They will arrive at 3 
volumes of titrant used and average them. 

 

https://www.youtube.com/watch?time_continue=134&v=BjwXRHIDI3k&feature=emb_logo
https://www.youtube.com/watch?time_continue=134&v=BjwXRHIDI3k&feature=emb_logo
https://www.youtube.com/watch?v=1Gs6191FLBE
https://www.youtube.com/watch?v=sFpFCPTDv2w


2ǧ

6) SXYdenXW follo[ paVX 3 of Xhe lab WheeX Xo calcYlaXe ho[ mYch NaOH andǧ
meXhanol [ill be needed Xo add Xo a 20 gallon WYppl] of cafeXeVia fV]eV oil.ǧ

7) If ]oY haZe Xhe pVopeV eqYipmenX, ]oY coYld acXYall] make Xhe biodieWel.  Beǧ
a[aVe XhaX iX WhoYld be done in a [ell ZenXilaXed aVea WYch aW oYXWide oV a Whed oVǧ
gVeenhoYWe and a [aWhing ([iXh [aXeV) and WepaVaXion WXep follo[W.ǧ

ǧ

ǧ
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BiRdieVeO TiWUaWiRQ Lab ¬ ¬ NaPe__________________¬

¬ ¬

PaUW 1 ​² ZaWch Whe YideR ´MakiQg BiRdieVeO FXeO aW UCRQQµ aQd aQVZeU Whe fROORZiQg:¬

1) WhaW aUe Whe 2 PaiQ UeacWaQWV UeTXiUed WR Pake biRdieVeO?¬

¬¬

2) WhaW iV Whe ZaVWe SURdXcW Rf biRdieVeO SURdXcWiRQ?¬

¬¬

3) CRPSaUe Whe caUbRQ fRRWSUiQW Rf biRdieVeO WR WhaW Rf SeWUROeXP dieVeO.¬

¬¬

¬¬

NRZ ZaWch Whe fiUVW SaUW Rf Whe YideR ´The MROecXOeV Rf BiRdieVeO ReacWiRQµ¬
aQd aQVZeU Whe fROORZiQg TXeVWiRQV:¬

1) WhaW iV aQRWheU QaPe fRU RiO?¬

¬¬

2) WhaW iV Whe PROe UaWiR Rf aOcRhRO WR RiO?¬

¬¬

3) WhaW 2 aOcRhROV caQ be XVed iQ biRdieVeO SURdXcWiRQ?¬

¬¬

¬¬

SXSSRVe eYeU\WhiQg fURP Whe cafeWeUia WaVWeV Oike fiVh aQd Whe VchRRO¬
cafeWeUia decideV WR chaQge RiO iQ Whe fU\eUV.  NRZ Ze haYe 20 gaOORQV Rf¬
XVed fU\eU RiO WR Pake VRPe biRdieVeO fRU Whe VchRRO bXVVeV.  PaUWV 2 aQd 3¬
ZiOO ZaOk XV WhURXgh hRZ WR deWeUPiQe Whe aPRXQW Rf UePaiQiQg UeacWaQWV.¬

¬¬

PaUW 2¬
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PURFHGXUH¬

1) TLWUDQW SUHSDUDWLRQ ² WKLV LV GRQH.  I DGGHG 2.0 J RI NDOH WR GLVWLOOHG¬
ZDWHU WR PDNH 2000. PO RI WLWUDQW. <RX ZLOO ILQG LW RQ WKH IURQW WDEOH.¬
2) AQDO\WH SUHSDUDWLRQ ² SODFH 1.0 PO RI IU\HU RLO LQWR D EHDNHU DQG DGG 10.0¬
PO RI LVRSURS\O DOFRKRO.¬
3) PODFH 20 WR 30 PO RI WLWUDQW LQWR \RXU EXUHW; UHFRUG \RXU LQLWLDO UHDGLQJ WR¬
10WKV RI D PO (L.H. 24.7 PO).¬
3) PXW 3 GURSV RI SKHQROSKWKDOHLQ LQWR \RXU IODVN RI DQDO\WH.  IW VKRXOG¬
UHPDLQ FOHDU.¬
4) TLWUDWH XQWLO D OLJKW SLQN FRORU DSSHDUV DQG VWD\V.  TKHQ PHDVXUH WKH SH¬
ZLWK LQGLFDWRU SDSHU.  IGHDOO\ LW VKRXOG EH LQ WKH 8 WR 9 UDQJH. II LW LV VWLOO¬
EHORZ WKLV, FRQWLQXH DGGLQJ WLWUDQW.¬¬
5) RHFRUG WKH ILQDO EXUHW UHDGLQJ, WR ZLWKLQ 1/10 RI D PO.¬
6) RLQVH RXW IODVN DQG UHSHDW IRU 2 PRUH WULDOV.¬
7) CDOFXODWH WKH DPRXQW RI WLWUDQW XVHG LQ HDFK WULDO, DV ZHOO DV DQ DYHUDJH¬
DPRXQW XVHG.¬

¬¬

DDWD¬

TULDO 1¬ TULDO 2¬ TULDO 3¬

V RI DQDO\WH (PO)¬ 11.0¬ 11.0¬ 11.0 ¬

IQLWLDO V RI WLWUDQW(PO)¬ BBBBBBB¬ BBBBBBB¬ BBBBBBB¬

FLQDO V RI WLWUDQW (PO)¬ BBBBBBB¬ BBBBBBB¬ BBBBBBB¬

V RI WLWUDQW XVHG (PO)¬ BBBBBBB¬ BBBBBBB¬ BBBBBBB¬

SH¬ ¬ ¬ BBBBBBB¬ BBBBBBB¬ BBBBBBB¬

¬¬

CDOFXODWLRQV¬

NDOH​ - PRVW UHFLSHV IRU PDNLQJ ELRGLHVHO UHTXLUH 3.5 J RI NDOH IRU 20¬
JDOORQV RI FRRNLQJ RLO.  BXW DQ DGGLWLRQDO DPRXQW LV QHHGHG, ZKLFK \RX¬
GHWHUPLQHG E\ WLWUDWLRQ.  TKLV DGGLWLRQDO DPRXQW LV:¬
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1 gUaP Rf NaOH fRU each PilliliWeU Rf WiWUaQW, SeU liWeU Rf Ril¬

DeWeUPiQe hRZ PaQ\ gUaPV Rf NaOH ZRXOd be Qeeded fRU RXU 20 gaOORQV Rf¬
RiO b\ PaNiQg Whe fROORZiQg caOcXOaWiRQV (VhRZ \RXU ZRUN iQ Whe VSace¬
SURYided).¬

a) cRQYeUW 20 gaOORQV Rf RiO WR OiWeUV Rf RiO (1 gaO = 3.78L)¬

¬¬

b) PXOWiSO\ WhaW QXPbeU b\ Whe aYg # Rf PiOOiOiWeUV Rf WiWUaQW iQ \RXU¬
WiWUaWiRQ¬

¬¬

c) add WR WhaW QXPbeU 3.5 g¬

¬¬

___________ g Rf NaOH¬

¬¬

PeWhaQRO​ - PRVW UeciSeV fRU PaNiQg biRdieVeO UeTXiUe a ceUWaiQ aPRXQW Rf¬
PeWhaQRO WR be added WR Whe RiO.  ThaW aPRXQW iV:¬

210 Pl Rf PeWhaQRl SeU liWeU Rf Ril¬

CaOcXOaWe hRZ PaQ\ PO Rf PeWhaQRO ZRXOd be Qeeded fRU RXU 20 gaOORQV Rf RiO¬
(VhRZ \RXU ZRUN iQ Whe VSace SURYided).¬

¬¬

¬¬

¬ _____________ PO Rf PeWhaQRO¬

 

 



̓

&ĐìôĐØØĳôĐì̒�³ĳ̒�ĳ³ķñ̒�³ëØĿŞ̒ŘôĿñ̓
ZØŘĿėĐ̀ķ̒�ñôĳÔ̒R³Ř̒ėë̒XėĿôėĐ̓̓

�Ø³ÎñØĳ̖˟̒Xĳ˝̒9ėÍÍĈØ˞̒X³ĳą̓
"³ĿØ˟̖̒ˀˆ˫˃ˀ˫˂ˀ˂ˀǧ

`ŗØĳŗôØŘ̒̿̒yńĳİėķØ̓

&RPELQH�1HZWRQ
V�WKLUG�ODZ�RI�PRWLRQ�ZLWK�HQJLQHHULQJ�GHVLJQ�LQ�RQH�IXQ�OHVVRQ��<RXU�VWXGHQWV�ZLOO�OHDUQ�
DERXW�HTXDO�DQG�RSSRVLWH�UHDFWLRQ�IRUFHV�DV�WKH\�GHVLJQ�DQG�EXLOG�D�EXPSHU�WR�SURWHFW�D�WR\�FDU�GXULQJ�D�
FUDVK�ǧ

&ÔńÎ³ĿôėĐ̒�Ŀ³ĐÔ³ĳÔķ̓

1*66�$OLJQPHQW�

7KLV�OHVVRQ�KHOSV�VWXGHQWV�SUHSDUH�IRU�WKHVH��1H[W�*HQHUDWLRQ�6FLHQFH�6WDQGDUGV��3HUIRUPDQFH�
([SHFWDWLRQV��

Ɣ 06�36������$SSO\�1HZWRQ
V�7KLUG�/DZ�WR�GHVLJQ�D�VROXWLRQ�WR�D�SUREOHP�LQYROYLQJ�WKH�PRWLRQ�RI�
WZR�FROOLGLQJ�REMHFWV��

Ɣ 06�(76������'HYHORS�D�PRGHO�WR�JHQHUDWH�GDWD�IRU�LWHUDWLYH�WHVWLQJ�DQG�PRGLILFDWLRQ�RI�D�
SURSRVHG�REMHFW��WRRO��RU�SURFHVV�VXFK�WKDW�DQ�RSWLPDO�GHVLJQ�FDQ�EH�DFKLHYHG�

Ɣ 8IRRIWWII�7XEXI�7XERHEVHW�ǧ ǧ

Ɣ ��47����)ZEPYEXI�ERH�MRXIVTVIX�XLEX�JSV�IZIV]�JSVGI�I\IVXIH�SR�ER�SFNIGX�XLIVI�MWǧ
ER�IUYEP�JSVGI�I\IVXIH�MR�XLI�STTSWMXI�HMVIGXMSR�ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

ǧ

http://www.nextgenscience.org/
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6FLHQFH�	�(QJLQHHULQJ�
3UDFWLFHV�

'LVFLSOLQDU\�&RUH�,GHDV�� &URVVFXWWLQJ�&RQFHSWV�

'HYHORSLQJ�DQG�8VLQJ�
0RGHOV���'HYHORS�D�PRGHO�
WR�JHQHUDWH�GDWD�WR�WHVW�
LGHDV�DERXW�GHVLJQHG�
V\VWHPV��LQFOXGLQJ�WKRVH�
UHSUHVHQWLQJ�LQSXWV�DQG�
RXWSXWV��

36��$��)RUFHV�DQG�0RWLRQ��
)RU�DQ\�SDLU�RI�LQWHUDFWLQJ�
REMHFWV��WKH�IRUFH�H[HUWHG�
E\�WKH�ILUVW�REMHFW�RQ�WKH�
VHFRQG�REMHFW�LV�HTXDO�LQ�
VWUHQJWK�WR�WKH�IRUFH�WKDW�
WKH�VHFRQG�REMHFW�H[HUWV�
RQ�WKH�ILUVW��EXW�LQ�WKH�
RSSRVLWH�GLUHFWLRQ�
�1HZWRQ
V�WKLUG�ODZ����

�

(76��%��'HYHORSLQJ�3RVVLEOH�
6ROXWLRQV���$�VROXWLRQ�
QHHGV�WR�EH�WHVWHG��DQG�
WKHQ�PRGLILHG�RQ�WKH�EDVLV�
RI�WKH�WHVW�UHVXOWV��LQ�RUGHU�
WR�LPSURYH�LW���

�

(76��%��'HYHORSLQJ�3RVVLEOH�
6ROXWLRQV���6RPHWLPHV�
SDUWV�RI�GLIIHUHQW�VROXWLRQV�
FDQ�EH�FRPELQHG�WR�FUHDWH�
D�VROXWLRQ�WKDW�LV�EHWWHU�
WKDQ�DQ\�RI�LWV�
SUHGHFHVVRUV��

6WUXFWXUH�DQG�)XQFWLRQ��
6WUXFWXUHV�FDQ�EH�
GHVLJQHG�WR�VHUYH�
SDUWLFXODU�IXQFWLRQV�E\�
WDNLQJ�LQWR�DFFRXQW�
SURSHUWLHV�RI�GLIIHUHQW�
PDWHULDOV��DQG�KRZ�
PDWHULDOV�FDQ�EH�VKDSHG�
DQG�XVHG��

�

Ɣ ǧ

ǧ

`ÍāØÎĿôŗØķ̓

�� -�GER�GSRWXVYGX�ER�I\TPEREXMSR�JSV�LS[�JSVGIW�EGXMRK�SR�ER�SFNIGX�GEYWI�GLERKIWǧ
MR�XLI�QSXMSR�SJ�ER�SFNIGX�ǧ

�� -�GER�HIQSRWXVEXI�LS[�JSVGIW�EGX�SR�ER�SFNIGX�XS�GEYWI�GLERKIW�MR�XLI�QSXMSR�SJǧ
ER�SFNIGX�ǧ

�� ,�&DQ�8VH�WKH�HQJLQHHULQJ�GHVLJQ�SURFHVV�WR�LWHUDWLYHO\�GHVLJQ��EXLOG��DQG�WHVW�D�SURGXFW�

ǧ
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�� ,�&DQ�$SSO\�NQRZOHGJH�RI�1HZWRQ
V�WKLUG�ODZ�WR�H[SODLQ�ZKDW�KDSSHQV�LQ�D�FDU�FUDVK�

ǧ

ǧ

X³ĿØĳô³Ĉķ̒ZØØÔØÔ̓

7KLV�LV�DQ�HQJLQHHULQJ�GHVLJQ�SURMHFW��VR�WKHUH�LV�QRW�D�VSHFLILF�OLVW�RI�UHTXLUHG�PDWHULDOV��<RX�FDQ�PDNH�
GLIIHUHQW�PDWHULDOV�DYDLODEOH�WR�\RXU�VWXGHQWV��RU�DOORZ�WKHP�WR�EULQJ�PDWHULDOV�IURP�KRPH��,Q�JHQHUDO��
UHF\FOHG�LWHPV��FUDIW�VXSSOLHV��DQG�RIILFH�VXSSOLHV�ZRUN�ZHOO��$W�D�PLQLPXP��PDNH�VXUH�\RXU�VWXGHQWV�KDYH�
PDWHULDOV�DYDLODEOH�WR�PDNH�DQG�FRQQHFW�WKH�PDLQ�SDUWV�RI�WKH�FDU��

Ɣ :KHHOV��URXQG�REMHFWV�OLNH�ERWWOH�FDSV�RU�&'V��RU�\RX�FDQ�FXW�\RXU�RZQ�ZKHHOV�IURP�IRDP�ERDUG�
Ɣ $[OHV��VWUDZV��SHQFLOV��ZRRGHQ�VNHZHUV��SDSHU�UROOHG�LQWR�WXEHV��HWF��
Ɣ &KDVVLV��ERG\���SODVWLF�ERWWOHV��FDUGERDUG�ER[HV��6W\URIRDP���FDUGERDUG��HWF��
Ɣ 2WKHU�FRQVWUXFWLRQ�VXSSOLHV��VFLVVRUV��WDSH��JOXH��UXEEHU�EDQGV��SDSHU�FOLSV��HWF��

<RX�ZLOO�DOVR�QHHG�PDWHULDOV�WR�EXLOG�D�UDPS�WR�UROO�WKH�FDUV�GRZQ��

Ɣ :RRGHQ�ERDUG��ODUJH�SLHFH�RI�FRUUXJDWHG�FDUGERDUG��RU�IRDP�FRUH�ERDUG��DW�OHDVW���IRRW�ZLGH�DQG�
��IHHW�ORQJ�

Ɣ 6PDOO�ER[�RU�VWDFN�RI�ERRNV�WR�SURS�XS�RQH�HQG�RI�WKH�UDPS��DW�OHDVW���IRRW�WDOO�

ǧ

�ÎĿôŗôĿŞ̒yĳėÎØÔńĳØķ̓

Ɣ 7KH�WHDFKHU�ZLOO�EHJLQ�WKH�OHVVRQ�ZLWK�D�GLVFXVVLRQ�RI�1HZWRQ¶V�WKLUG�ODZ�RI�0RWLRQ��

Ɣ 1HZWRQ
V�WKLUG�ODZ�RI�PRWLRQ�VWDWHV��)RU�HYHU\�DFWLRQ��WKHUH�LV�DQ�HTXDO�DQG�RSSRVLWH�UHDFWLRQ��

��UHDFWLRQ��KHUH�UHIHUV�WR�D�IRUFH��ZKLFK�LV�D�SXVK�RU�SXOO���)RU�H[DPSOH��ZKHQ�\RX�SXW�D�ERRN�RQ�D�
WDEOH��WKH�ZHLJKW�RI�WKH�ERRN�SXVKHV�GRZQ�RQ�WKH�WDEOH��WKH�DFWLRQ���7KH�WDEOH�SXVKHV�EDFN�RQ�WKH�
ERRN��WKH�UHDFWLRQ���ZLWK�DQ�HTXDO�IRUFH�WKDW�DFWV�LQ�WKH�RSSRVLWH�GLUHFWLRQ��7KLV�IRUFH�LV�ZKDW�
SUHYHQWV�WKH�ERRN�IURP�IDOOLQJ�WR�WKH�IORRU��)LJXUH������

ǧ
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Ɣ �

Ɣ WKLV�FRQFHSW�FDQ�EH�FRQIXVLQJ�IRU�VWXGHQWV��DQG�VHYHUDO�PLVFRQFHSWLRQV�H[LVW��)RU�H[DPSOH��

VWXGHQWV�PLJKW�DVN�ZK\�WKH�WZR�HTXDO�DQG�RSSRVLWH�IRUFHV�GRQ
W�MXVW�FDQFHO�HDFK�RWKHU�RXW��7KLV�LV�
EHFDXVH�WKH�WZR�IRUFHV�DFW�RQ�GLIIHUHQW�REMHFWV��H�J��LQ�)LJXUH����WKH�DFWLRQ�IRUFH�DFWV�RQ�WKH�WDEOH��
DQG�WKH�UHDFWLRQ�IRUFH�DFWV�RQ�WKH�ERRN���(TXDO�DQG�RSSRVLWH�IRUFHV�RQO\�FDQFHO�HDFK�RWKHU�LI�WKH\�
DFW�RQ�WKH��VDPH��REMHFW��6WXGHQWV�PD\�DVVRFLDWH�H[HUWLQJ�D�IRUFH�ZLWK�WKLQJV�WKDW�FDQ�PRYH��VXFK�
DV�D�SHUVRQ�SXVKLQJ�D�ER[�DFURVV�WKH�IORRU��RU�D�VQRZ�SORZ�SXVKLQJ�D�SLOH�RI�VQRZ��,W�FDQ�EH�
GLIILFXOW�WR�JUDVS�KRZ�DQ�LQDQLPDWH�REMHFW�FDQ�SXVK��)RU�H[DPSOH��LI�\RX�VD\��:KHQ�\RX�SXVK�RQ�D�
ZDOO��WKH�ZDOO�SXVKHV�EDFN�RQ�\RX���VWXGHQWV�PLJKW�DVN��+RZ�FDQ�D�ZDOO�SXVK�LI�LW�FDQ
W�PRYH"��
7KH�OHVVRQ�ZLOO�KHOS�\RX�DGGUHVV�VRPH�RI�WKHVH�PLVFRQFHSWLRQV�ZLWK�VWXGHQWV���

Ɣ ,Q�WKLV�OHVVRQ�SODQ��7KH�WHDFKHU�ZLOO��LOOXVWUDWH�1HZWRQ
V�WKLUG�ODZ�E\�FUDVKLQJ�PRGHO�FDUV�WKDW�WKH�

VWXGHQWV�EXLOG�WKHPVHOYHV��:KHQ�WZR�FDUV�FUDVK�DW�D�KLJK�HQRXJK�VSHHG��ERWK�FDUV�DUH�XVXDOO\�
GDPDJHG��)LJXUH�����)RU�H[DPSOH��WKLQN�DERXW�RQH�FDU�UHDU�HQGLQJ�DQRWKHU�FDU�WKDW�LV�VWRSSHG�DW�
D�UHG�OLJKW��:KHQ�WKH�FDUV�FROOLGH��WKH�PRYLQJ�FDU�H[HUWV�D�IRUFH�RQ�WKH�VWDWLRQDU\�FDU��ZKLFK�FDQ�
GDPDJH�WKH�UHDU�HQG�RI�WKH�VWDWLRQDU\�FDU��+RZHYHU��WKH�PRYLQJ�FDU�FRPHV�WR�D�VWRS��DQG�LWV�IURQW�
HQG�LV�DOVR�GDPDJHG��<RX�FDQ�REVHUYH�WKDW�VRPHWKLQJ�PXVW�KDYH�H[HUWHG�D�IRUFH�RQ�WKH�PRYLQJ�
FDU��

ǧ
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Ɣ ǧ
Ɣ )LJXUH�����([DPSOH�RI�D�FDU�FUDVK�ZKHUH�RQH�FDU�UHDU�HQGHG�DQRWKHU�DQG�ERWK�FDUV�DUH�GDPDJHG��

$FFRUGLQJ�WR�1HZWRQ
V�WKLUG�ODZ��ZKHQ�WKH�PRYLQJ�FDU�H[HUWHG�D�IRUFH�RQ�WKH�VWDWLRQDU\�FDU��WKH�VWDWLRQDU\�
FDU�H[HUWHG�DQ�HTXDO�DQG�RSSRVLWH�UHDFWLRQ�IRUFH�EDFN�RQ�WKH�PRYLQJ�FDU��,I�D�VLQJOH�FDU�FUDVKHV�LQWR�D�
VWXUG\��VWDWLRQDU\�REMHFW�OLNH�D�ZDOO�RU�EXLOGLQJ��WKH�VWDWLRQDU\�REMHFW�DOVR�SXVKHV�EDFN�RQ�WKH�FUDVKLQJ�FDU�
ZLWK�DQ�HTXDO�DQG�RSSRVLWH�IRUFH��)LJXUH�����$JDLQ��\RX�FDQ�REVHUYH�WKH�H[LVWHQFH�RI�WKLV�IRUFH�EHFDXVH�
\RX�REVHUYH�WKH�FDU�VORZ�GRZQ�DQG�EHFRPH�GDPDJHG���

�

LJXUH�����'LDJUDP�RI�DFWLRQ�DQG�UHDFWLRQ�IRUFHV�IRU�D�FDU�FUDVKLQJ�LQWR�D�ZDOO���

&DUV�KDYH�EXPSHUV�GHVLJQHG�WR�SURWHFW�WKH�ERG\�RI�WKH�FDU�IURP�PLQRU�GDPDJH�GXULQJ�ORZ�VSHHG�
FROOLVLRQV��,Q�KLJKHU�VSHHG�FROOLVLRQV��WKH�LPSDFW�IRUFHV�ZLOO�EH�KLJKHU��WKLV�FRPHV�IURP�1HZWRQ
V�VHFRQG�
ODZ²VHH�$GGLWLRQDO�%DFNJURXQG�VHFWLRQ���7KH��FUXPSOH�]RQH��SURWHFWV�WKH�RFFXSDQWV�RI�WKH�FDU��EHFDXVH�

ǧ
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WKH�ERG\�RI�WKH�FDU�LWVHOI�DEVRUEV�WKH�IRUFH�RI�LPSDFW�DQG�FUXPSOHV��LQ�)LJXUH����QRWLFH�KRZ�WKH�WUXQN�RI�
WKH�\HOORZ�FDU�LV�VPDVKHG��EXW�WKHUH�LV�OLWWOH�GDPDJH�QHDU�WKH�GRRU�DQG�UHDU�SDVVHQJHUV�VHDWV���,Q�WKLV�
OHVVRQ��\RXU�VWXGHQWV�ZLOO�GHVLJQ�DQG�EXLOG�WR\�FDUV��DQG�SHUIRUP�FUDVK�WHVWV�RQ�WKHLU�FDUV�E\�UROOLQJ�WKHP�
GRZQ�D�UDPS�LQWR�D�ZDOO��7KH\�ZLOO�XVH�WKH�HQJLQHHULQJ�GHVLJQ�SURFHVV�WR�GHVLJQ�DQG�EXLOG�EXPSHUV�WR�
SURWHFW�WKH�PDLQ�SDUWV�RI�WKHLU�FDU�IURP�GDPDJH��DQG�XVH�WKHLU�NQRZOHGJH�RI�1HZWRQ
V�WKLUG�ODZ�WR�H[SODLQ�
ZKDW�WKH\�REVHUYH���

1RWH��WKLV�OHVVRQ�LV�ZULWWHQ�IRU�WKH�1*66�3HUIRUPDQFH�([SHFWDWLRQ�UHODWHG�WR�1HZWRQ
V�WKLUG�ODZ�RI�
PRWLRQ��<RX�FDQ�DOVR�DGDSW�WKLV�OHVVRQ�WR�WHDFK�DERXW�1HZWRQ
V�ILUVW�DQG�VHFRQG�ODZV�RI�PRWLRQ��RU�NLQHWLF�
DQG�SRWHQWLDO�HQHUJ\��6HH�WKH��9DULDWLRQV��VHFWLRQ�IRU�GHWDLOV���

3UHS�:RUN�����PLQXWHV��

Ɣ 6HW�XS�RQH�RU�PRUH�UDPSV�WKDW�\RXU�VWXGHQWV�FDQ�XVH�WR�FUDVK�WHVW�WKHLU�FDUV�E\�UROOLQJ�WKHP�LQWR�
D�ZDOO��<RX�FDQ�GR�WKLV�E\�SURSSLQJ�RQH�HQG�RI�D�ZRRGHQ�ERDUG�RU�ODUJH�SLHFH�RI�FDUGERDUG�XS�RQ�
D�ER[�RU�VWDFN�RI�ERRNV��DQG�DLPLQJ�WKH�RWKHU�HQG�DW�WKH�ZDOO��)LJXUH�����,Q�RUGHU�WR�JLYH�\RXU�FDUV�
HQRXJK�VSHHG��\RXU�UDPS�VKRXOG�EH�DW�OHDVW�WKUHH�IHHW�ORQJ�DQG�RQH�IRRW�KLJK��6WDUWLQJ�WKH�FDUV�DW�
WKH�VDPH�SRVLWLRQ�RQ�WKH�UDPS��DV�RSSRVHG�WR�OHWWLQJ�VWXGHQWV�SXVK�WKH�FDUV�LQWR�WKH�ZDOO��ZLOO�
DOORZ�VWXGHQWV�WR�SHUIRUP�WKHLU�FUDVK�WHVWV�DW�DSSUR[LPDWHO\�WKH�VDPH�VSHHG�HDFK�WLPH���

Ɣ 1RWH��WKLV�H[HUFLVH�ZRUNV�EHVW�LI�WKHUH�LV�YLVLEOH�GDPDJH�WR�\RXU�VWXGHQWV
�FDUV��VXFK�DV�WKH�
FKDVVLV�EHLQJ�FUXPSOHG�RU�WKH�ZKHHOV�D[OHV�IDOOLQJ�RII��,I�WKHUH�LV�QR�GDPDJH�WR�WKH�FDUV��WKH\�DUH�
HLWKHU�WRR�OLJKW�RU�QRW�JRLQJ�IDVW�HQRXJK��,Q�JHQHUDO��D�ELJJHU�UDPS�ZLOO�ZRUN�EHWWHU��,I�\RX�GRQ
W�
KDYH�URRP�WR�PDNH�D�ELJ�UDPS��\RX�FDQ�LQFUHDVH�WKH�ZHLJKW�RI�WKH�FDUV�E\�WDSLQJ�ZHLJKWV�WR�
WKHP��OLNH�FRLQV�RU�ODUJH�UXEEHU�HUDVHUV��

�

Ɣ )LJXUH�����5HFRPPHQGHG�PLQLPXP�GLPHQVLRQV�IRU�UDPS��

$GGLWLRQDO�%DFNJURXQG�

ǧ

https://www.sciencebuddies.org/teacher-resources/lesson-plans/engineering-car-crash-safety-newton-third-law%23variations


ˆǧ

Ɣ 1HZWRQ
V�7KLUG�/DZ���7KH�3K\VLFV�&ODVVURRP�
Ɣ %XPSHU�&DUV���$QQHQEHUJ�/HDUQHU�
Ɣ +RZ�&UXPSOH�=RQHV�:RUN���+RZ6WXII:RUNV�
Ɣ 3XVK�+DUGHU²1HZWRQ
V�6HFRQG�/DZ���6FLHQFH�%XGGLHV�
Ɣ 7KH�(QJLQHHULQJ�'HVLJQ�3URFHVV���6FLHQFH�%XGGLHV�

(QJDJH������PLQXWHV��

�� 6KRZ�\RXU�VWXGHQWV�)LJXUH����3URPSW�VWXGHQWV�WR�WKLQN�DQG�DVN�TXHVWLRQV�DERXW�ZKDW�KDSSHQHG�
LQ�WKH�SLFWXUH�WR�FDXVH�WKH�UHVXOW�WKDW�WKH\�VHH��)RU�H[DPSOH��ZKDW�GR�\RX�WKLQN�ZDV�KDSSHQLQJ�
LPPHGLDWHO\��EHIRUH �WKLV�SLFWXUH�ZDV�WDNHQ"�+RZ�FRXOG�ZH�H[SODLQ�ZKDW�ZH�VHH�LQ�WKLV�SLFWXUH�ZLWK�
SK\VLFV"��

�

)LJXUH�����7ZR�FDUV�DIWHU�DQ�DFFLGHQW��

�� ([SODLQ�WKDW�WRGD\�VWXGHQWV�ZLOO�EXLOG�DQG�FUDVK�WHVW�WKHLU�RZQ�FDUV��1RZ�WKH\�ZLOO�JHW�VWDUWHG�
EXLOGLQJ�WKHLU�RZQ�FDUV�LQ�VPDOO�JURXSV��7KH�JRDO�IRU�QRZ�LV�WR�TXLFNO\�EXLOG�D�ZRUNLQJ�FDU�WKDW�FDQ�
VPRRWKO\�UROO�GRZQ�D�UDPS��QRW�WR�RSWLPL]H�RU�LPSURYH�WKH�FDU��
�� ,QWURGXFH�WKH�PDWHULDOV�\RXU�VWXGHQWV�KDYH�DYDLODEOH�WR�ZRUN�ZLWK���
�� 6KRZ�KRZ�VWXGHQWV�FDQ�EXLOG�DQ�D[OH��ZKLFK�LV�JHQHUDOO\�WKH�PRVW�GLIILFXOW�SDUW�RI�WKH�FDU�WR�

EXLOG��<RX�FDQ�VKRZ�\RXU�VWXGHQWV�WKLV�YLGHR��RU�GHPRQVWUDWH�KRZ�WR�EXLOG�RQH�\RXUVHOI��
�� KWWSV���\RXWX�EH�67O�-&ZG2,<�

�� (DFK�LQGLYLGXDO�VWXGHQW�VKRXOG�PDNH�D�OLVW�RI�PDWHULDOV�DQG�VNHWFK�RI�WKHLU�FDU�GHVLJQ�RQ�
WKHLU��ZRUNVKHHW���

�� 6WXGHQWV�ZLWKLQ�HDFK�JURXS�VKRXOG�FRPSDUH�WKHLU�GHVLJQV�DQG�DJUHH�RQ�ZKDW�GHVLJQ�WKH\�
ZLOO�EXLOG��,W�FDQ�EH�D�VLQJOH�GHVLJQ��RU�D�FRPELQDWLRQ�RI�WZR�RU�WKUHH�VWXGHQWV
�GHVLJQV��

ǧ

https://www.physicsclassroom.com/class/newtlaws/Lesson-4/Newton-s-Third-Law
https://www.learner.org/exhibits/parkphysics/bumpcars.html
https://auto.howstuffworks.com/car-driving-safety/safety-regulatory-devices/crumple-zone.htm
https://www.sciencebuddies.org/teacher-resources/lesson-plans/newtons-second-law
https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/engineering-design-process-steps
https://youtu.be/STl3JCwdOIY
https://www.sciencebuddies.org/Files/14037/5/ScienceBuddies-CarCrashSafety-worksheet.pdf


ˇǧ

6WXGHQWV�VKRXOG�EH�FDUHIXO�WR�SLFN�D�GHVLJQ�WKH\�WKLQN�ZLOO��ZRUN��WKH�EHVW��QRW�MXVW�ZKDW�
WKH\�WKLQN�ORRNV�WKH�FRROHVW��

�� (DFK�JURXS�VKRXOG�EXLOG�D�SURWRW\SH�RI�WKHLU�FDU��
�� /HW�HDFK�JURXS�UROO�WKHLU�FDU�GRZQ�WKH�UDPS�DQG�FUDVK�LW�LQWR�WKH�ZDOO��7KH�ZKROH�FODVV�FDQ�

REVHUYH�HDFK�WHVW��(DFK�JURXS�VKRXOG�UHFRUG�REVHUYDWLRQV�DERXW�ZKDW�KDSSHQHG�WR�WKHLU�FDU�RQ�
WKHLU�ZRUNVKHHWV��:KDW�KDSSHQHG�GXULQJ�WKH�FUDVK"�:KDW�GRHV�WKH�FDU�ORRN�OLNH�DIWHU�WKH�FUDVK"�

�� +DYH�D�EULHI�GLVFXVVLRQ�DERXW�1HZWRQ
V�WKLUG�ODZ�RI�PRWLRQ��EXW�GRQ
W�VWDUW�RXW�E\�WHOOLQJ�VWXGHQWV�
ZKDW�WKH�ODZ�VD\V���

:KDW�PDGH�RXU�FDUV�FRPH�WR�D�VWRS"�:KDW�FDXVHG�WKH�GDPDJH�WR�WKH�FDUV"��

�

7KH�FDUV�FDPH�WR�D�VWRS�EHFDXVH�WKH\�FUDVKHG�LQWR�D�ZDOO��7KH�FROOLVLRQ�ZLWK�WKH�
ZDOO�FDXVHG�GDPDJH�WR�WKH�FDU���

�

+RZ�GRHV�WKH�ZDOO�VWRS�WKH�FDU"�&DQ�D�ZDOO��SXVK�"��

�

6WXGHQWV�PLJKW�VD\�WKDW�D�ZDOO�FDQQRW�SXVK��EHFDXVH�WKH\�DVVRFLDWH�WKH�DFW�RI�
�SXVKLQJ��ZLWK�WKLQJV�WKDW�FDQ�PRYH��OLNH�D�SHUVRQ�RU�D�VQRZ�SORZ���/HW�
VWXGHQWV�H[SHULHQFH�KRZ�D�ZDOO�FDQ�SXVK���

�� $VN�VWXGHQWV�WR�SUHVV�WKHLU�KDQGV�DJDLQVW�D�ZDOO��:KDW�GR�WKH\�IHHO"�
�� 'RHV�ZKDW�WKH\�IHHO�FKDQJH�LI�WKH\�SUHVV�DJDLQVW�WKH�ZDOO�KDUGHU"�:KDW�LI�WKH\�OHDQ�

DJDLQVW�WKH�ZDOO�ZLWK�ERWK�KDQGV"�

�

'LG�\RX�DQVZHU�FKDQJH"�&DQ�D�ZDOO�SXVK"��

�

<HV��HYHQ�WKRXJK�D�ZDOO�FDQQRW�PRYH��LW�FDQ�VWLOO�SXVK��<RX�FDQ�IHHO�WKH�ZDOO�SXVKLQJ�EDFN�
RQ�\RXU�KDQG�ZKHQ�\RX�SUHVV�DJDLQVW�WKH�ZDOO��:KHQ�\RX�SUHVV�KDUGHU��WKH�ZDOO�SUHVVHV�
EDFN�KDUGHU���

�

1RZ�DSSO\�ZKDW�\RX�MXVW�OHDUQHG�WR�\RXU�FDU�LQVWHDG�RI�\RXU�KDQG��:KDW�KDSSHQV�ZKHQ�
WKH�FDU�SXVKHV�RQ�WKH�ZDOO"��

ǧ



ˈǧ

�

7KH�ZDOO�SXVKHV�EDFN�RQ�WKH�FDU���

�

:KDW�IRUFH�PDNHV�WKH�FDU�VWRS�DQG�FDXVHV�GDPDJH�WR�WKH�FDU"��

�

7KH�IRUFH�RI�WKH�ZDOO�SXVKLQJ�RQ�
WKH�FDU��

�� ([SODLQ�WKDW�VWXGHQWV�MXVW�
GHPRQVWUDWHG�1HZWRQ
V�WKLUG�ODZ�RI�
PRWLRQ��)RUPDOO\��WKH�ODZ�VWDWHV�WKDW���)RU�
HYHU\�DFWLRQ��WKHUH�LV�DQ�HTXDO�DQG�
RSSRVLWH�UHDFWLRQ�����5HDFWLRQ��UHIHUV�WR�D�
IRUFH��D�SXVK�RU�D�SXOO���7KLV�PHDQV�WKDW�
ZKHQ�\RX�SXVK�RQ�WKH�ZDOO��LW�SUHVVHV�
EDFN�RQ�\RX�ZLWK�D�IRUFH�WKDW�LV�H[DFWO\�
HTXDO�LQ�VL]H��EXW�SRLQWV�LQ�WKH�RSSRVLWH�
GLUHFWLRQ��1RZ�VWXGHQWV�ZLOO�GHVLJQ�D�
EXPSHU�WR�SURWHFW�WKHLU�FDU�GXULQJ�D�FUDVK��
,W�LV�2.�LI�WKH�EXPSHU�LWVHOI�LV�GDPDJHG�
GXULQJ�WKH�FUDVK�DQG�QHHGV�WR�EH�UHSDLUHG�
RU�UHSODFHG��7KH�JRDO�LV�WR�SURWHFW�WKH�
PDLQ�SDUWV�RI�WKH�FDU��FKDVVLV��ZKHHOV��
DQG�D[OHV��IURP�GDPDJH���

)\TPSVI��ž����QMRYXIW
ǧ

�� $V�D�JURXS��VWXGHQWV�
VKRXOG�UHSDLU�DQ\�GDPDJH�WR�WKHLU�FDU�
IURP�WKHLU�FUDVK�WHVW��RU�PDNH�D�QHZ�FDU�LI�
QHHGHG��

�� 3URPSW�VWXGHQWV�WR�
EUDLQVWRUP�KRZ�WKH\�FRXOG�EXLOG�D�EXPSHU�
WR�SURWHFW�WKHLU�FDU�IURP�GDPDJH�ZKHQ�LW�
FUDVKHV�LQWR�WKH�ZDOO��7KH�GHVLJQ�VKRXOG�
IRFXV�RQ�D�EXPSHU�WKDW�LV�DQ�DGGLWLRQ�WR�
WKH�H[LVWLQJ�FDU��DQG�GRHV�QRW�UHTXLUH�
WRWDOO\�UHEXLOGLQJ�WKH�FDU��(DFK�VWXGHQW�

ǧ



ˉǧ

VKRXOG�VNHWFK�D�GHVLJQ�DQG�PDNH�D�OLVW�RI�
PDWHULDOV�RQ�WKHLU�ZRUNVKHHW����7KH\�ZLOO�
QHHG�WR�DSSO\�WKHLU�NQRZOHGJH�RI�1HZWRQ
V�
WKLUG�ODZ�WR�WKH�GHVLJQ�RI�WKHLU�
EXPSHU��ZKHQ�WKH�FDU�SXVKHV�RQ�WKH�ZDOO��
KRZ�ZLOO�WKH�ZDOO�SXVK�EDFN�RQ�WKH�FDU"���
7KH\�ZLOO�DOVR�QHHG�WR�WKLQN�DERXW�WKH�
SURSHUWLHV�RI�GLIIHUHQW�PDWHULDOV�WKDW�WKH\�
KDYH�DYDLODEOH���:RXOG�VRPH�EH�EHWWHU�
WKDQ�RWKHUV�IRU�EXLOGLQJ�D�EXPSHU"�

�� :LWKLQ�HDFK�JURXS��
VWXGHQWV�VKRXOG�FRPSDUH�WKHLU�GHVLJQV�
DQG�GHFLGH�ZKDW�WKH\�ZLOO�EXLOG��$JDLQ��
WKH\�FDQ�SLFN�WKH�EHVW�SDUWV�RI�GLIIHUHQW�
GHVLJQV�DQG�FRPELQH�WKHP�WR�PDNH�D�
VLQJOH��EHWWHU�GHVLJQ����$�VROXWLRQ�QHHGV�WR�
EH�WHVWHG��DQG�WKHQ�PRGLILHG�RQ�WKH�EDVLV�
RI�WKH�WHVW�UHVXOWV��LQ�RUGHU�WR�LPSURYH�LW��

�� (DFK�JURXS�VKRXOG�EXLOG�D�
SURWRW\SH�RI�WKHLU�EXPSHU�DQG�DWWDFK�LW�WR�
WKHLU�FDU��:KHQ�WKH\�DUH�UHDG\��WKH\�FDQ�
FRPH�WR�WKH�UDPS�WR�WHVW�LW��REVHUYH�ZKDW�
KDSSHQV��DQG�UHFRUG�WKHLU�REVHUYDWLRQV��

�� %ULQJ�WKH�FODVV�WRJHWKHU�
IRU�D�GLVFXVVLRQ��([SODLQ�WKDW�WKH�
HQJLQHHULQJ�GHVLJQ�SURFHVV�LV��LWHUDWLYH ���,W�
LV�QRW�OLNH�D�PDWK�SUREOHP�ZKHUH�WKHUH�LV�
XVXDOO\�D�VLQJOH��ULJKW�DQVZHU���0XOWLSOH�
GHVLJQV�PLJKW�DOO�EH�JRRG��DQG�WKHUH�
PLJKW�EH�DQ�HYHQ�EHWWHU�GHVLJQ�WKDW�QR�
RQH�KDV�WKRXJKW�RI�\HW��6RPHWLPHV��LGHDV�
FDQ�ORRN�JUHDW�RQ�SDSHU��EXW�WKLQJV�GR�QRW�
DOZD\V�JR�DV�SODQQHG�RU�GR�QRW�ZRUN�RQ�
WKH�ILUVW�WU\���(QJLQHHUV�XVXDOO\�KDYH�WR�
UHSHDWHGO\�WHVW�DQG�UH�GHVLJQ�VRPHWKLQJ�
WR�PDNH�LW�EHWWHU��

�� $V�D�FODVV��GHFLGH�KRZ�
\RX�ZLOO�WHVW�WKH�EXPSHUV�WR�FRPSDUH�WKHP�
DQG�ILQG�RXW�ZKLFK�RQHV�ZRUN�WKH�EHVW�WR�
SURWHFW�WKH�FDU�LW�LV�DWWDFKHG�WR��7KHUH�LV�
PRUH�WKDQ�RQH�ZD\�WR�GR�WKLV��ZKLFK�PD\�
GHSHQG�RQ�WKH�DYDLODEOH�KHLJKW�RI�\RXU�
UDPS��)RU�H[DPSOH��

ǧ



ˁˀǧ

D� :KLFK�FDU�FDQ�VXUYLYH�D�
FUDVK�IURP�WKH�KLJKHVW�VWDUWLQJ�
SRVLWLRQ�RQ�WKH�UDPS��ZLWK�QR�
GDPDJH�WR�WKH�FKDVVLV�RU�
ZKHHOV�D[OHV��ZRUNV�ZHOO�IRU�ODUJHU
UDPSV�"�
E� :KLFK�FDU�FDQ�VXUYLYH�WKH�
PRVW�UHSHDWHG�FUDVKHV�IURP�WKH�
VDPH�KHLJKW��ZLWK�QR�GDPDJH�WR�
WKH�FKDVVLV�RU�ZKHHOV�D[OHV�
�ZRUNV�ZHOO�LI�\RXU�UDPS�KHLJKW�LV�
OLPLWHG�"�
�� 1RZ��VWXGHQWV�ZLOO�QHHG�WR

WHVW�DQG�LPSURYH�WKHLU�EXPSHUV��LQ�RUGHU�WR�
PHHW�WKLV�JRDO��:KLOH�VWXGHQWV�FDQ�PDNH�
PLQRU�PRGLILFDWLRQV�DQG�UHSDLUV�WR�WKHLU�
FDUV�LI�QHFHVVDU\�WR�DIIHFW�KRZ�WKH\�DWWDFK�
WKH�EXPSHU��WKH�PDLQ�HPSKDVLV�DW�WKLV�
SRLQW�VKRXOG�EH�RQ�GHVLJQLQJ�WKH�EXPSHU�
DQG�QRW�WRWDOO\�UHGHVLJQLQJ�WKH�FDU��$Q\�
PRGLILFDWLRQV�VKRXOG�EH�GRFXPHQWHG��
(DFK�JURXS�VKRXOG�JR�WKURXJK�DW�OHDVW�WZR�
LWHUDWLRQV�RI�WKHLU�EXPSHU�DQG�UHFRUG�WKHLU�
REVHUYDWLRQV�LPSURYHPHQWV�RQ�WKHLU�
ZRUNVKHHWV��

�� $IWHU�DOO�JURXSV�KDYH�
ILQDOL]HG�WKHLU�GHVLJQV��SHUIRUP�WKH�ILQDO�
WHVWV�RQH�JURXS�DW�D�WLPH��ZKLOH�WKH�ZKROH�
FODVV�ZDWFKHV��5HFRUG�WKH�UHVXOWV�IRU�HDFK�
JURXS��H�J��WKH�QXPEHU�RI�FUDVKHV�RU�
KLJKHVW�KHLJKW�RQ�WKH�UDPS�LW�WRRN�WR�
GDPDJH�WKHLU�FDU���+RZ�GR�WKH�UHVXOWV�
FRPSDUH�WR�ZKHQ�WKH\�FUDVKHG�FDUV�
ZLWKRXW�EXPSHUV"�

6IJPIGX��ž����QMRYXIW
ǧ

�� 'LVFXVV�WKH�UHVXOWV�RI�
\RXU�HQJLQHHULQJ�SURMHFW�DV�D�FODVV��:KLFK�
EXPSHU�GHVLJQV�ZRUNHG�WKH�EHVW"�'LG�
WKH\�KDYH�DQ\WKLQJ�LQ�FRPPRQ"�'LG�WKH�
GHVLJQ�RI�WKH�FDU�LWVHOI�DIIHFW�WKH�
SHUIRUPDQFH�RI�WKH�EXPSHU"��

ǧ



ˁˁǧ

�� &LUFOH�EDFN�WR�WKH�SLFWXUH�
\RX�VDZ�DW�WKH�YHU\�EHJLQQLQJ�RI�FODVV���

&DQ�\RX�H[SODLQ�ZKDW�\RX�VHH�
LQ�WKH�SLFWXUH�LQ�WHUPV�RI�1HZWRQ
V�
WKLUG�ODZ"��

�� �

7KH�SLFWXUH�VKRZV�WZR�FDUV�
WKDW�DUH�GDPDJHG�EHFDXVH�WKH�IURQW�
RI�RQH�FDU�FUDVKHG�LQWR�WKH�EDFN�RI�
WKH�RWKHU�RQH��%RWK�FDUV�DUH�
GDPDJHG�EHFDXVH�WKH\�H[HUWHG�
HTXDO�DQG�RSSRVLWH�IRUFHV�RQ�HDFK�
RWKHU�ZKHQ�WKH\�FUDVKHG���

�� �

&DQ�\RX�H[SODLQ�ZKDW�
KDSSHQHG�WR�\RXU�FDU�ZKHQ�LW�
FUDVKHG�LQ�WHUPV�RI�1HZWRQ
V�WKLUG�
ODZ"��

�� �

:KHQ�\RXU�FDUV�FUDVK�LQWR�WKH�
ZDOO��WKH\�H[HUW�D�IRUFH�RQ�WKH�ZDOO��
7KH�ZDOO�H[HUWV�DQ�HTXDO�DQG�
RSSRVLWH�IRUFH�EDFN�RQ�WKH�FDU��
ZKLFK�FDQ�EUHDN�WKH�FDU��$�EXPSHU�
KHOSV�DEVRUE�WKDW�IRUFH�DQG�SUHYHQW�
GDPDJH�WR�WKH�PDLQ�SDUWV�RI�WKH�
FDU���

�

%WWIWWǧǧ

Ɣ &ROOHFW�VWXGHQWV
�
ZRUNVKHHWV��DQG�XVH�WKHP�WR�DVVHVV�WKHLU�
XVH�RI�WKH�HQJLQHHULQJ�GHVLJQ�SURFHVV��
)RU�H[DPSOH��

ǧ

https://www.sciencebuddies.org/Files/14037/5/ScienceBuddies-CarCrashSafety-worksheet.pdf


ˁ˂ǧ

ż 'LG�VWXGHQWV�PDNH�FOHDU�
VNHWFKHV�IRU�WKHLU�GHVLJQ�LGHDV"�
ż 'LG�VWXGHQWV�UHFRUG�WKHLU�
REVHUYDWLRQV"�
ż 'LG�VWXGHQWV�PDNH�D�
FDXVDO�OLQN�EHWZHHQ�WKHLU�
REVHUYDWLRQV�DQG�FKDQJHV�WKH\�
FRXOG�PDNH"�)RU�H[DPSOH���7KH�
EXPSHU�IHOO�RII�ZKHQ�LW�FUDVKHG��VR
,�ZLOO�XVH�PRUH�WDSH�WR�DWWDFK�LW���
Ɣ $VN�HDFK�JURXS�WR�PDNH�D

SRVWHU�RU�GR�D�EULHI�SUHVHQWDWLRQ�DERXW�
WKHLU�FDU�DQG�WKHLU�EXPSHU�GHVLJQ��$VN�
WKHP�WR�LQFOXGH�1HZWRQ
V�WKLUG�ODZ�LQ�WKHLU�
SRVWHU�RU�SUHVHQWDWLRQ���

�

1EOI�'EVIIV�'SRRIGXMSRWǧ

'LVFXVVLQJ�RU�UHDGLQJ�DERXW�WKHVH�
FDUHHUV�FDQ�KHOS�VWXGHQWV�PDNH�LPSRUWDQW�
FRQQHFWLRQV�EHWZHHQ�WKH�LQ�FODVV�OHVVRQ�DQG�
67(0�MRE�RSSRUWXQLWLHV�LQ�WKH�UHDO�ZRUOG��

Ɣ
$XWRPRWLYH�(QJLQHHU����$XWRPRWLYH�
HQJLQHHUV�GHVLJQ�DOO�WKH�V\VWHPV��OLNH�
FUXPSOH�]RQHV��DLUEDJV��EXPSHUV��DQG�
VHDW�EHOWV��WKDW�KHOS�NHHS�SDVVHQJHUV�VDIH�
GXULQJ�D�UHDO�FDU�FUDVK��,I�\RX�OLNHG�
EXLOGLQJ�DQG�WHVWLQJ�FDUV��DQG�WKLQNLQJ�
DERXW�KRZ�WR�PDNH�WKHP�VDIHU�GXULQJ�D�
FUDVK��\RX�VKRXOG�OHDUQ�PRUH�DERXW�
DXWRPRWLYH�HQJLQHHULQJ��

ǧ

https://www.sciencebuddies.org/science-engineering-careers/engineering/automotive-engineer


ˁ˃ǧ

Ɣ
0HFKDQLFDO�(QJLQHHU����'LG�\RX�OLNH�
EXLOGLQJ�DQG��FUDVK��WHVWLQJ�WKLQJV��EXW�
PD\EH�\RX�GRQ
W�OLNH�FDUV�WKDW�PXFK"�
0HFKDQLFDO�HQJLQHHUV�EXLOG�DQG�WHVW�PDQ\�
RWKHU�W\SHV�RI�PDFKLQHV��IURP�DLUSODQHV�WR�
ERDWV�WR�VSDFHVKLSV��7KH\�XVH�WKH�
HQJLQHHULQJ�GHVLJQ�SURFHVV�WR�LPSURYH�
WKHVH�PDFKLQHV�DQG�PDNH�WKHP�VDIHU�IRU�
SHRSOH��

�� �

�

�

�

�

�

�

�

�

Ɣ -RGPYHI�XIEGLIV�ERH�WXYHIRX�EGXMSRW�ǧ
Ɣ -RGPYHI�JSVQEXMZI�EWWIWWQIRX�XLVSYKLSYX�XLI�EGXMZMX]�ǧ

ǧ

ǧ

https://www.sciencebuddies.org/science-engineering-careers/engineering/mechanical-engineer


Car Design 
1. Come up with your own idea for a car design. 

a. Draw a picture of your design. 

b. Label the main parts of your design (wheels, axles, chassis).  

c. Make a list of the materials needed for your design.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Student worksheet 

Engineering Car Crash 
Safety with Newton's 
Third Law 

Name: __________________________________ 

Date: __________________________________ 

www.sciencebuddies.org 

 
Directions: Use this worksheet to record your designs and observations as you use 
the engineering design process. 



 

Name: Engineering Car Crash 
Safety—Page 2 

________________________________ 

2. Talk to your group and agree on a single car design that you will build. This can be a 
combination of two or more designs.   

a. Draw a picture of the design. 

b. Label the main parts of the design (wheels, axles, chassis).  

c. Make a list of the materials needed for the design.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Write down your observations of what happened when you crash-tested your group’s car. What 

happened to the car? Was there any damage to the car? 

  

 

 

 

www.sciencebuddies.org 



 

Name: Engineering Car Crash 
Safety—Page 3 

________________________________ 

Bumper Design 
1. Come up with your own design for a bumper that can protect your group’s car during a crash. 

a. Draw a picture of your design (the bumper attached to the car). 

b. Make a list of the materials needed to build your bumper (you do not need to re-list the 
materials for the car).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.sciencebuddies.org 



 

Name: Engineering Car Crash 
Safety—Page 4 

________________________________ 

2. Talk to your group and agree on a single bumper design that you will build. This can be a 
combination of two or more designs.   

a. Draw a picture of the design. 

b. Make a list of the materials needed to build the bumper (you do not need to re-list the 
materials for the car).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

www.sciencebuddies.org 



Testing 
1. Test your bumper, and use this table to record your observations and the changes you made to 

make your bumper better. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. If you had more time or materials, what other changes would you make to your car’s bumper? 

Briefly explain why you would try these changes.  

 

Test # Observations Changes you made before the next test 

1   

2   

3   

Name: Engineering Car Crash 
Safety—Page 5 

________________________________ 

www.sciencebuddies.org 
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Appendix B –  Workshop Pre-Surveys 
 

 

  



DefaXlW ReporW
STRIDE 2020 WoUkVhop PUe SXUYe\
SepWember 30, 2020 1:32 PM MDT

Q1 - WhaW iV \oXr cXrrenW knoZledge of Whe folloZing WopicV:

Eācellent

Good

Aûerage

Beloü Aûerage

Poor

ƺ Ƽ ƾ ǀ ǂ ƻƺ ƻƼ ƻƾ

Careers in Engineering

Careers in Transportation

Integration of STEM sðbject areas

ș Field Minimðm Maāimðm Mean Std Deûiation Variance Coðnt

ƻ Careers in Engineering Ƽțƺƺ ƾțƺƺ Ƽțǁƾ ƺțǀƾ ƺțƾƺ ƻǃ

Ƽ Careers in Transportation Ƽțƺƺ ƾțƺƺ ƽțƼƻ ƺțƿƼ ƺțƼǁ ƻǃ

ƽ Integration of STEM sðbject areas Ƽțƺƺ ƾțƺƺ Ƽțǀǂ ƺțǀƿ ƺțƾƽ ƻǃ

Shoüing roüs ƻ ȭ ƽ of ƽ

ș Field Eācellent Good Aûerage Beloü Aûerage Poor Total

ƻ Careers in Engineering ƺțƺƺɟ ƺ ƽǀțǂƾɟ ǁ ƿƼțǀƽɟ ƻƺ ƻƺțƿƽɟ Ƽ ƺțƺƺɟ ƺ ƻǃ

Ƽ Careers in Transportation ƺțƺƺɟ ƺ ƿțƼǀɟ ƻ ǀǂțƾƼɟ ƻƽ ƼǀțƽƼɟ ƿ ƺțƺƺɟ ƺ ƻǃ

ƽ Integration of STEM sðbject areas ƺțƺƺɟ ƺ ƾƼțƻƻɟ ǂ ƾǁțƽǁɟ ǃ ƻƺțƿƽɟ Ƽ ƺțƺƺɟ ƺ ƻǃ



Q2 - HRZ RfWeQ dR \RX iQcRUSRUaWe Whe fRllRZiQg cRQceSWV iQ \RXU claVVURRm:

Often

Most of the time

About half the time

Sometimes

Never

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ ƻƽ

Transportation Topics

Careers in Transportation

Careers in Engineering

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ Transportation Topics ƽțƺƺ ƿțƺƺ ƾțƼƻ ƺțǀƻ ƺțƽǂ ƻǃ

Ƽ Careers in Transportation ƽțƺƺ ƿțƺƺ ƾțƽƼ ƺțǀƿ ƺțƾƽ ƻǃ

ƽ Careers in Engineering Ƽțƺƺ ƾțƺƺ ƽțƿǂ ƺțƿǃ ƺțƽƿ ƻǃ

Showing rows ƻ ȭ ƽ of ƽ

ș Field Often Most of the time About half the time Sometimes Never Total

ƻ Transportation Topics ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƺțƿƽɟ Ƽ ƿǁțǂǃɟ ƻƻ ƽƻțƿǂɟ ǀ ƻǃ

Ƽ Careers in Transportation ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƺțƿƽɟ Ƽ ƾǁțƽǁɟ ǃ ƾƼțƻƻɟ ǂ ƻǃ

ƽ Careers in Engineering ƺțƺƺɟ ƺ ƿțƼǀɟ ƻ ƽƻțƿǂɟ ǀ ǀƽțƻǀɟ ƻƼ ƺțƺƺɟ ƺ ƻǃ



Q3 - HRZ cRQfideQW dR \RX feel WeachiQg Whe fRllRZiQg cRQceSWV iQ \RXU claVVURRm:

CompletelĂ
conĎdent

FairlĂ conĎdent

Somewhat conĎdent

SlightlĂ conĎdent

Not conĎdent at
all

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ

Careers in Engineering

Careers in Transportation

Integration of STEM subject areas

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ Careers in Engineering Ƽțƺƺ ƿțƺƺ ƽțƺƿ ƺțǁǀ ƺțƿǂ ƻǃ

Ƽ Careers in Transportation Ƽțƺƺ ƿțƺƺ ƽțƿǂ ƺțǃǃ ƺțǃǂ ƻǃ

ƽ Integration of STEM subject areas ƻțƺƺ ƿțƺƺ Ƽțǁǃ ƺțǂƽ ƺțǀǃ ƻǃ

Showing rows ƻ ȭ ƽ of ƽ

ș Field
CompletelĂ
conĎdent

FairlĂ
conĎdent

Somewhat
conĎdent

SlightlĂ
conĎdent

Not conĎdent at
all

Total

ƻ Careers in Engineering ƺțƺƺɟ ƺ Ƽƻțƺƿɟ ƾ ƿǁțǂǃɟ ƻƻ ƻƿțǁǃɟ ƽ ƿțƼǀɟ ƻ ƻǃ

Ƽ Careers in Transportation ƺțƺƺɟ ƺ ƻƿțǁǃɟ ƽ ƽƻțƿǂɟ ǀ ƽƻțƿǂɟ ǀ Ƽƻțƺƿɟ ƾ ƻǃ

ƽ
Integration of STEM subject
areas

ƿțƼǀɟ ƻ ƼǀțƽƼɟ ƿ ƿǁțǂǃɟ ƻƻ ƿțƼǀɟ ƻ ƿțƼǀɟ ƻ ƻǃ



Q4 - WhaW ZRXld iQcUeaVe \RXU leYel Rf cRmfRUW iQ WeachiQg Whe WRSicV meQWiRQed iQ Whe

SUeYiRXV TXeVWiRQ?

Whaë üoðld increaãe Ăoðr leûel of comforë in ëeaching ëhe ëopicã menëionedțțț

More knoüledge and on ëhe job ëraining Pracëiceț ț

Parëicipaëing in a üorkãhop like ëhiã one and haûing aûailable reãoðrceã ëo ëeach ëhe ëopicãț

Concreëe eāampleã of hoü oëher ëeacherã are incorporaëing ëhoãe ëopicã and help ëo deãign mĂ oün leããonã ëhaë incorporaëe ëhoãe ëopicãț

More knoüledge on ëhe ëopicã menëioned üoðld make me feel more conĎdenë in ëeaching ëheãe ëopicãț I hope I gain ëhiã knoüledge from ëhiã
üorkãhopț

I üoðld like ëo be proûided üiëh ãpeciĎc üaĂã ëo incorporaëe ëhe ëopicã inëo mĂ cðrricðlðmȔ and üoðld like ëo be able ëo proûide mĂ ãëðdenëã üiëh
moreȔ ãpeciĎc informaëion on careerã in engineering and ëranãporëaëionț I üoðld like more knoüledgeable aboðë hoü ëo pðrãðe a career in
ëranãporëaëion ão ëhaë I coðld paãã ëhaë on ëo mĂ ãëðdenëãț

I honeãëlĂ donȟë knoü mðch aë all aboðë ëranãporëaëion relaëed careerã ão eāpoãðre ëo ëhem ëhroðgh ëhiã programȡüorkãhop üill go a long üaĂ in
improûing mĂ comforë leûelț

I need ëo learn more aboðë ëhe ëĂpeã of jobã in ëhe ëranãporëaëion Ďeldț I üoðld like ëo learn more aboðë ëhe edðcaëional reqðiremenëãȔ job
aûailabiliëĂȔ and üide arraĂ of engineering jobãț I can alüaĂã ðãe ãðbjecë inëegraëion adûiceȡmeëhodã ëo aid in mĂ ëeachingț

Addiëional informaëion ëhaë can be gained from YoðTðbe and increaãe knoüledge from eāperëã in ëhe Ďeld of engineeringț AlãoȔ ideaã of hoü and
ühen ëo applĂ addiëional reãoðrceã in ëhe claããroomț

Creaëing more handã on learning like ëhiã WorkãhopȔ ão ëhaë üe geë ëo pracëice oðr crafë before haûing oðr ãëðdenëã perform ëheãe ëaãkãț

I ëhink ühaë üoðld make me more comforëable iã haûing gðidance and eāampleã in fronë of me ëo go bĂȔ ühich I am hoping ëo geë ëhroðgh ëhiã
üorkãhopț

More acceãã ëo reãoðrceã and maëerialãȔ knoüing ühere ëo Ďnd ëhemȔ eëcț

To ãee leããon planã and eāampleã from oëher parëicipanëãȡinãërðcëorãȔ ëo knoü hoü ëo ãpeciĎcallĂ do ëhaëț

Inëeracëion üiëh profeããionalã ëhaë haûe Ȟreal eāperienceȞ in ëhe Ďeldț Field ûiãiëãȔ lab ëoðrãȔ anĂëhing ëhaë üoðld help giûe a concreëe eāperience ëo
ëeacherãț Iëȟã hard ëo conĎdenëlĂ inërodðce kidã ëo careerã and ëopicã ëhaë Ăoðȟûe onlĂ ãelfȭëaðghë bĂ reading or üaëching ûideoã aboðëț If onlĂ
ëeacherã coðld be eāperëã on eûerĂëhingȖ

More knoüledge aboðë ëhoãe areaã and ãpeciĎc eāampleã on hoü ëo incorporaëe acëiûiëieã inëo mĂ leããonã and hoü ëheĂ can applĂ ëo Algebra IIț

I ëhink eāpoãðreȭȭ ãðch aã ëhiã üorkãhop üill increaãe mĂ ðnderãëandingț

Eāpoãðre ëo diċerenë ëĂpeã of jobã in ëhoãe Ďeldã ûia ûideoã andȡor preãenëaëionã bĂ people üorking in ëhoãe Ďeldãț I üoðld alão like ëo knoü hoü
ëheĂ inëegraëe high ãchool maëh inëo ëheir jobãț

I ëhink haûing eāampleã ëhaë are aligned ëo HS maëhemaëicã maĂ be helpfðlț OrȔ haûing üarmȭðp leããonãȔ ãëorieãȔ eëcț ëhaë laðnch a leããonț



Whaë üoðld increaãe Ăoðr leûel of comforë in ëeaching ëhe ëopicã menëionedțțț

I üoðld loûe ideaã ëhaë makeã ië real ëo ãëðdenëã ț I ëhink ühen ëheĂ can relaëe ëo ëheir eûerĂdaĂ lifeȔ ië becomeã real ëo ëhem and more inëereãëingț

Increaãed knoüledge in hoü ëopicã are ëaðghë in ëhe claããroom and more knoüledge in ëranãporëaëionț



Q5 - WhaW VXbjecW(V) do \oX Weach?

Whaë ãðbjecëȨãȩ do Ăoð ëeachȜ

ǂëh ãcience and ãocial ãëðdieã

AP Enûironmenëal ScienceȔ BiologĂȔ EcologĂȔ PhĂãical ScienceȔ and Science ACT Prep

ChemiãërĂȔ Honorã ChemiãërĂȔ ScienëiĎc ReãearchȔ ACT Science Prep

ǃëhȭgrade biologĂ

Inëegraëed Maëh III

MaëhȔ primarilĂ inëegraëed maëh Ƽ honorã and inëegraëed maëh ƽț

ChemiãërĂȔ BiologĂȔ PhĂãical ScienceȔ STEM

PhĂãical Science Honorã and ãëandard ChemiãërĂ Honorã and ãëandard

GeomeërĂȔ Dðal Credië Sëaëiãëicã and Perãonal Finance

Inëegraëed Maëh ƻ and Inëegraëed Maëh ƽ

Inëegraëed Maëh III

PhĂãical Science and Honorã PS

PhĂãical ScienceȔ ChemiãërĂ

Algebra IIȔ ACT PrepȔ coȭëeach PhĂãicã

PhĂãicã DE ãëaëiãëicã STEM ȨȜȩ

maëh ƽȔ SAILSȔ and ãëaëiãëicã

High School Maëhemëicã ȨAlgebra ƼȔ CalcðlðãȔ DE ProbailiëĂ ɫ Sëaëiãëicãȩ

ChemiãërĂȔ PhĂãicãȔ STEM ƻ

ChemiãërĂȔ ChemiãërĂ honorãȔ AP ChemiãërĂ



Q6 - The WRSicV cRYeUed ZeUe UeOeYaQW WR Whe VXbMecW(V) I Weach?

StronglĂ agree

Agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Disagree

StronglĂ disagree

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ The topics covered were relevant to the subjectȨsȩ I teachȜ ƻțƺƺ ƾțƺƺ ƼțƼƻ ƻțƻƿ ƻțƽƼ ƻǃ

Showing rows ƻ ȭ ǂ of ǂ

ș Field
Choice
Count

ƻ StronglĂ agree ƽǀțǂƾɟ ǁ

Ƽ Agree ƼǀțƽƼɟ ƿ

ƽ Somewhat agree ƻƿțǁǃɟ ƽ

ƾ Neither agree nor disagree Ƽƻțƺƿɟ ƾ

ƿ Somewhat disagree ƺțƺƺɟ ƺ

ǀ Disagree ƺțƺƺɟ ƺ

ǁ StronglĂ disagree ƺțƺƺɟ ƺ

ƻǃ



Q7 - AUe \RX faPiliaU ZiWh Whe fRllRZiQg UeVRXUceV aW TN Tech:

End of ReÜoßë

Yes

No

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ ƻƽ

Lending LibrarĂ

STEM Center PD Opportunities

College of Education graduate degree programs

ș Field Minimum Maāimum Mean Std Deûiation Variance Count

ƻ Lending LibrarĂ ƻțƺƺ Ƽțƺƺ ƻțƽǁ ƺțƾǂ ƺțƼƽ ƻǃ

Ƽ STEM Center PD Opportunities ƻțƺƺ Ƽțƺƺ ƻțƾƼ ƺțƾǃ ƺțƼƾ ƻǃ

ƽ College of Education graduate degree programs ƻțƺƺ Ƽțƺƺ ƻțƽǁ ƺțƾǂ ƺțƼƽ ƻǃ

Shoüing roüs ƻ ȭ ƽ of ƽ

ș Field Yes No Total

ƻ Lending LibrarĂ ǀƽțƻǀɟ ƻƼ ƽǀțǂƾɟ ǁ ƻǃ

Ƽ STEM Center PD Opportunities ƿǁțǂǃɟ ƻƻ ƾƼțƻƻɟ ǂ ƻǃ

ƽ College of Education graduate degree programs ǀƽțƻǀɟ ƻƼ ƽǀțǂƾɟ ǁ ƻǃ
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Appendix C –  Workshop Post-Surveys 
 



DefaXlW RepoUW
STRIDE WoUkVhop 2020 PoVW SXUYe\
SepWembeU 30, 2020 1:35 PM MDT

Q1 - The objecWiYeV of Whe WUaining ZeUe cleaUl\ definded.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ ƻƽ

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ The objectives of the training were clearly defindedț ƻțƺƺ Ƽțƺƺ ƻțƼƺ ƺțƾƺ ƺțƻǀ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ Strongly agree ǂƺțƺƺɟ ƻƼ

Ƽ Somewhat agree Ƽƺțƺƺɟ ƽ

ƽ Neither agree nor disagree ƺțƺƺɟ ƺ

ƾ Somewhat disagree ƺțƺƺɟ ƺ

ƿ Strongly disagree ƺțƺƺɟ ƺ

ƻƿ



Q2 - ParWicipaWion and inWeracWion Zere encoXraged.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 Ƽ ƾ ǀ ǂ 10 1Ƽ 1ƾ 1ǀ

ș Field Minimum Maximum Mean Std Deviation Variance Count

1 Participation and interaction were encouragedț 1ț00 1ț00 1ț00 0ț00 0ț00 1ƿ

Showing rows 1 ȭ ǀ of ǀ

ș Field Choice Count

1 Strongly agree 100ț00ɟ 1ƿ

Ƽ Somewhat agree 0ț00ɟ 0

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

1ƿ



Q3 - The WoSicV coYeUed ZeUe UeleYanW Wo me.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 1 Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ 10 11

ș Field Minimum Maximum Mean Std Deviation Variance Count

1 The topics covered were relevant to meț 1ț00 Ƽț00 1țƽƽ 0țƾǁ 0țƼƼ 1ƿ

Showing rows 1 ȭ ǀ of ǀ

ș Field
Choice
Count

1 Strongly agree ǀǀțǀǁɟ 10

Ƽ Somewhat agree ƽƽțƽƽɟ ƿ

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

1ƿ



Q4 - The cRnWenW ZaV RUgani]ed and eaV\ WR fRllRZ.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 1 Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ

ș Field Minimum Maximum Mean Std Deviation Variance Count

1 The content was organized and easy to followț 1ț00 Ƽț00 1țƾ0 0țƾǃ 0țƼƾ 1ƿ

Showing rows 1 ȭ ǀ of ǀ

ș Field
Choice
Count

1 Strongly agree ǀ0ț00ɟ ǃ

Ƽ Somewhat agree ƾ0ț00ɟ ǀ

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

1ƿ



Q5 - The maWeUialV diVWUibXWed ZeUe helpfXl.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 Ƽ ƾ ǀ ǂ ƻ0 ƻƼ ƻƾ

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ The materials distributed were helpfulț ƻț00 Ƽț00 ƻțƻƽ 0țƽƾ 0țƻƼ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ Strongly agree ǂǀțǀǁɟ ƻƽ

Ƽ Somewhat agree ƻƽțƽƽɟ Ƽ

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

ƻƿ



Q6 - ThiV WUaiQiQg e[SeUieQce iV helSfXl iQ m\ ZRUk.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ This training experience is helpful in my workț ƻț00 Ƽț00 ƻțƾ0 0țƾǃ 0țƼƾ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ Strongly agree ǀ0ț00ɟ ǃ

Ƽ Somewhat agree ƾ0ț00ɟ ǀ

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

ƻƿ



Q7 - The WUaiQeUV ZeUe kQRZledgeable abRXW Whe WUaiQiQg WRSicV.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

ƺ Ƽ ƾ ǀ ǂ ƻƺ ƻƼ ƻƾ ƻǀ

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ The trainers were knowledgeable about the training topicsț ƻțƺƺ ƻțƺƺ ƻțƺƺ ƺțƺƺ ƺțƺƺ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field Choice Count

ƻ Strongly agree ƻƺƺțƺƺɟ ƻƿ

Ƽ Somewhat agree ƺțƺƺɟ ƺ

ƽ Neither agree nor disagree ƺțƺƺɟ ƺ

ƾ Somewhat disagree ƺțƺƺɟ ƺ

ƿ Strongly disagree ƺțƺƺɟ ƺ

ƻƿ



Q8 - The Wrainers Zere Zell prepared.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 Ƽ ƾ ǀ ǂ 10 1Ƽ 1ƾ 1ǀ

ș Field Minimum Maximum Mean Std Deviation Variance Count

1 The trainers were well preparedț 1ț00 1ț00 1ț00 0ț00 0ț00 1ƿ

Showing rows 1 ȭ ǀ of ǀ

ș Field Choice Count

1 Strongly agree 100ț00ɟ 1ƿ

Ƽ Somewhat agree 0ț00ɟ 0

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

1ƿ



Q9 - The WUaining RbjecWiYeV ZeUe meW.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

0 ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻ0 ƻƻ ƻƼ ƻƽ

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ The training objectives were metț ƻț00 Ƽț00 ƻțƼ0 0țƾ0 0țƻǀ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ Strongly agree ǂ0ț00ɟ ƻƼ

Ƽ Somewhat agree Ƽ0ț00ɟ ƽ

ƽ Neither agree nor disagree 0ț00ɟ 0

ƾ Somewhat disagree 0ț00ɟ 0

ƿ Strongly disagree 0ț00ɟ 0

ƻƿ



Q10 - The WiPe allRWWed fRU Whe WUaiQiQg ZaV VXfficieQW.

Strongly agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Strongly disagree

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ

Data source misconfigured for this

visualizationț

.

ș Field Minimum Maximum Mean Std Deviation Variance Count

ƻ The time allotted for the training was sufficientț ƻțƺƺ ƾțƺƺ ƻțǀƺ ƻțƺƼ ƻțƺƾ ƻƿData source misconfigured for this

visualizationț

.

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ Strongly agree ǀǀțǀǁɟ ƻƺ

Ƽ Somewhat agree Ƽƺțƺƺɟ ƽ

ƽ Neither agree nor disagree ƺțƺƺɟ ƺ

ƾ Somewhat disagree ƻƽțƽƽɟ Ƽ

ƿ Strongly disagree ƺțƺƺɟ ƺ

ƻƿ

Data source misconfigured for this

visualizationț

.



Q11 - I IHHO cRQILdHQW abRXW cKHcNLQJ RXW LWHPV aW WKH STEM CHQWHU LHQdLQJ LLbUaU\.

StronglĂ agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

StronglĂ disagree

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ ƻƽ

ș Field Minimum Maāimum Mean
Std

Deviation
Variance Count

ƻ
I feel conĎdent about checking out items at the STEM Center

Lending LibrarĂț
ƻțƺƺ Ƽțƺƺ ƻțƼƺ ƺțƾƺ ƺțƻǀ ƻƿ

Showing rows ƻ ȭ ǀ of ǀ

ș Field
Choice
Count

ƻ StronglĂ agree ǂƺțƺƺɟ ƻƼ

Ƽ Somewhat agree Ƽƺțƺƺɟ ƽ

ƽ Neither agree nor disagree ƺțƺƺɟ ƺ

ƾ Somewhat disagree ƺțƺƺɟ ƺ

ƿ StronglĂ disagree ƺțƺƺɟ ƺ

ƻƿ



Q25 - The WRSLcV cRYeUed ZeUe UeOeYaQW WR Whe VXbMecW(V) I Weach?

StronglĂ agree

Agree

Somewhat agree

Neither agree nor
disagree

Somewhat disagree

Disagree

StronglĂ disagree

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ The topics covered were relevant to the subjectȨsȩ I teachȜ ƻțƺƺ ƿțƺƺ ƻțǁƽ ƻțƺƺ ƻțƺƺ ƻƿ

Showing rows ƻ ȭ ǂ of ǂ

ș Field
Choice
Count

ƻ StronglĂ agree ƾǀțǀǁɟ ǁ

Ƽ Agree ƾǀțǀǁɟ ǁ

ƽ Somewhat agree ƺțƺƺɟ ƺ

ƾ Neither agree nor disagree ƺțƺƺɟ ƺ

ƿ Somewhat disagree ǀțǀǁɟ ƻ

ǀ Disagree ƺțƺƺɟ ƺ

ǁ StronglĂ disagree ƺțƺƺɟ ƺ

ƻƿ



Q19 - WhaW iV \RXU cXUUeQW kQRZOedge Rf Whe fROORZiQg WRSicV:

Eācellent

Good

Aûerage

Beloü Aûerage

Poor

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ

Careers in Engineering

Careers in Transportation

Integration of STEM sðbject areas

ș Field Minimðm Maāimðm Mean Std Deûiation Variance Coðnt

ƻ Careers in Engineering ƻțƺƺ Ƽțƺƺ ƻțǀǁ ƺțƾǁ ƺțƼƼ ƻƿ

Ƽ Careers in Transportation ƻțƺƺ Ƽțƺƺ ƻțǁƽ ƺțƾƾ ƺțƼƺ ƻƿ

ƽ Integration of STEM sðbject areas ƻțƺƺ Ƽțƺƺ ƻțǁƽ ƺțƾƾ ƺțƼƺ ƻƿ

Shoüing roüs ƻ ȭ ƽ of ƽ

ș Field Eācellent Good Aûerage Beloü Aûerage Poor Total

ƻ Careers in Engineering ƽƽțƽƽɟ ƿ ǀǀțǀǁɟ ƻƺ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ

Ƽ Careers in Transportation Ƽǀțǀǁɟ ƾ ǁƽțƽƽɟ ƻƻ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ

ƽ Integration of STEM sðbject areas Ƽǀțǀǁɟ ƾ ǁƽțƽƽɟ ƻƻ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ



Q21 - HRZ RfWeQ dR \RX iQcRUSRUaWe Whe fRllRZiQg cRQceSWV iQ \RXU claVVURRP:

Often

Most of the time

About half the time

Sometimes

Never

ƺ Ƽ ƾ ǀ ǂ ƻƺ ƻƼ ƻƾ

Transportation Topics

Careers in Transportation

Careers in Engineering

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ Transportation Topics Ƽțƺƺ ƾțƺƺ ƽțǁƽ ƺțƿǁ ƺțƽƽ ƻƿ

Ƽ Careers in Transportation ƽțƺƺ ƾțƺƺ ƽțǂǁ ƺțƽƾ ƺțƻƼ ƻƿ

ƽ Careers in Engineering ƽțƺƺ ƾțƺƺ ƽțǀƺ ƺțƾǃ ƺțƼƾ ƻƿ

Showing rows ƻ ȭ ƽ of ƽ

ș Field Often Most of the time About half the time Sometimes Never Total

ƻ Transportation Topics ƺțƺƺɟ ƺ ǀțǀǁɟ ƻ ƻƽțƽƽɟ Ƽ ǂƺțƺƺɟ ƻƼ ƺțƺƺɟ ƺ ƻƿ

Ƽ Careers in Transportation ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƽțƽƽɟ Ƽ ǂǀțǀǁɟ ƻƽ ƺțƺƺɟ ƺ ƻƿ

ƽ Careers in Engineering ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƾƺțƺƺɟ ǀ ǀƺțƺƺɟ ǃ ƺțƺƺɟ ƺ ƻƿ



Q23 - HRZ cRQfideQW dR \RX feel WeachiQg Whe fRllRZiQg cRQceSWV iQ \RXU claVVURRP:

CompletelĂ
conĎdent

FairlĂ conĎdent

Somewhat conĎdent

SlightlĂ conĎdent

Not conĎdent at
all

ƺ ƻ Ƽ ƽ ƾ ƿ ǀ ǁ ǂ ǃ ƻƺ ƻƻ ƻƼ

Careers in Engineering

Careers in Transportation

Integration of STEM subject areas

ș Field Minimum Maāimum Mean Std Deviation Variance Count

ƻ Careers in Engineering ƻțƺƺ ƽțƺƺ ƻțǃƽ ƺțƿǁ ƺțƽƽ ƻƿ

Ƽ Careers in Transportation ƻțƺƺ ƽțƺƺ ƻțǃƽ ƺțǀǂ ƺțƾǀ ƻƿ

ƽ Integration of STEM subject areas ƻțƺƺ ƽțƺƺ ƻțǂǁ ƺțƿƺ ƺțƼƿ ƻƿ

Showing rows ƻ ȭ ƽ of ƽ

ș Field
CompletelĂ
conĎdent

FairlĂ
conĎdent

Somewhat
conĎdent

SlightlĂ
conĎdent

Not conĎdent at
all

Total

ƻ Careers in Engineering Ƽƺțƺƺɟ ƽ ǀǀțǀǁɟ ƻƺ ƻƽțƽƽɟ Ƽ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ

Ƽ Careers in Transportation Ƽǀțǀǁɟ ƾ ƿƽțƽƽɟ ǂ Ƽƺțƺƺɟ ƽ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ

ƽ
Integration of STEM subject
areas

Ƽƺțƺƺɟ ƽ ǁƽțƽƽɟ ƻƻ ǀțǀǁɟ ƻ ƺțƺƺɟ ƺ ƺțƺƺɟ ƺ ƻƿ



Q27 - AUe \RX faPiOiaU ZiWh Whe fROORZiQg UeVRXUceV aW TN Tech:

Yes

No

ƺ Ƽ ƾ ǀ ǂ ƻƺ ƻƼ ƻƾ ƻǀ

Lending LibrarĂ

STEM Center PD Opportunities

College of Education graduate degree programs

ș Field Minimum Maāimum Mean Std Deûiation Variance Count

ƻ Lending LibrarĂ ƻțƺƺ ƻțƺƺ ƻțƺƺ ƺțƺƺ ƺțƺƺ ƻƿ

Ƽ STEM Center PD Opportunities ƻțƺƺ ƻțƺƺ ƻțƺƺ ƺțƺƺ ƺțƺƺ ƻƿ

ƽ College of Education graduate degree programs ƻțƺƺ Ƽțƺƺ ƻțƻƽ ƺțƽƾ ƺțƻƼ ƻƿ

Shoüing roüs ƻ ȭ ƽ of ƽ

ș Field Yes No Total

ƻ Lending LibrarĂ ƻƺƺțƺƺɟ ƻƿ ƺțƺƺɟ ƺ ƻƿ

Ƽ STEM Center PD Opportunities ƻƺƺțƺƺɟ ƻƿ ƺțƺƺɟ ƺ ƻƿ

ƽ College of Education graduate degree programs ǂǀțǀǁɟ ƻƽ ƻƽțƽƽɟ Ƽ ƻƿ



Q12 - WhaW did \RX like Whe PRVW abRXW WhiV WUaiQiQg?

Whaë did Ăoð like ëhe moãë aboðë ëhiã ëßainingȜ

I liked ëhe acëiûiëieã ëhaë üe coðld do aë home and ëake picëðße of oðß pßoceãã and papeßã and ëhen ãðbmië ëhemț

I noü haûe ideaã on hoü ëo incoßpoßaëe ëßanãpoßëaëion ëopic leããonã in mĂ claããßoomț

I ßeallĂ liked ëhe acëiûiëieã ëhaë üe üoßked ëhßoðghț

I liked ëhaë ië üaã aðëonomoðãȔ and üe üeße fßee ëo ßeãeaßch on oðß oün ëime and Ďnd ßeãoðßceã ßeleûanë ëo claããeã üe ëeachț

I enjoĂed üoßking ëhßoðgh ëhe maëh acëiûiëieãȔ and I üaã happĂ ëo obëain a nðmbeß of ßeãoðßceã ëhaë I can eiëheß ðãe aã iã oß adapë foß ðãe in mĂ
claããßoomț

Thiã üoßkãhop üaã one of ëhe beëëeß pßofeããional deûelopmenë ëßainingã I haûe aëëendedț The leããonã pßeãenëed üeße eiëheß dißecëlĂ ßelaëed ëo mĂ
ãëandaßdã oß ßeqðißed ãëðdenëã ëo ëhink cßiëicallĂ and pßoblem ãolûeȔ ãomeëhing I alão üoßk on in mĂ ßoomț I appßeciaëe ëhaë ëhe modðleã üeße
deãigned üiëh in a üaĂ ëhaë ëhe leããonã aße ßeadĂ ëo ðãe üiëhoðë me haûing ëo modifĂț I appßeciaëe ëhe maëeßialã being poãëed on a üebãiëe ëhaë I
can acceãã aã neededț I enjoĂed being eāpoãed ëo diċeßenë leaßning plaëfoßmãȔ ãðch aã Padleë and Flip Gßidț

I enjoĂed haûing acceãã ëo a pleëhoßa of ßeãoðßceãț

I enjoĂed ëhaë ëhiã ëßaining üaã ûißëðal ëo accommodaëe ãðmmeß ãchedðleãț The Ďßãë üeek I had anoëheß PD ão I appßeciaëed haûing ëhiã one ûißëðal
and ďeāibleț I appßeciaëe ëhaë ëhe leããonã eāpoãed ëeacheßã ëo diċeßenë ëech ëoolã Ȩițeț FlipgßidȔ Deãmoã AcëiûiëĂȔ eëcțȩț AlãoȔ I liked doing ëhe Ȟaëȭ
homeȞ eāpeßimenëã ëhaë eāpanded mĂ ðndeßãëanding of ëßanãpoßëaëion iããðeãț Haûing ëhiã üoßkãhop oċeßed ûißëðallĂ helped me be a paßëicipanëț I
üoðld noë haûe been able ëo paßëicipaëe in ëhiã üoßkãhop if ië had been onȭãiëe Ȩinȭpeßãonȩ in Cookeûille dðe ëo ëhe ëßaûel diãëanceȔ peë caßeȔ hoëel
coãëȔ eëcț Alëhoðgh deadlineã foß aããignmenëã üeße ãëaëedȔ I appßeciaëed haûing ãome ďeāibiliëĂ in ëðßning in aããignmenëã dðe ëo oëheß ãðmmeß
commiëmenëã dðßing ëhe ãame ëimeț

The ëßaining inëßodðced me ëo Flipgßid and PadleëȔ ëheĂ üill be incoßpoßaëed inëo mĂ leããon planãț AlãoȔ mðlëiple ideaã on STEM pßojecëã foß ëhe fðëðße
along üiëh a gßeaë leããon planãț Ië üaã gßeaë ëo ëßain üiëh pßofeããoßã ëhaë add ëo ûeßëical leaßning and gain an idea aã ëo ühaë collegeã aße eāpecëing
fßom high ãchool ëeacheßãț

I liked ëhe ãðbjecë and ëhe facë ëhaë I coðld deûelop an acëiûiëĂ ëhaë I coðld ðãe in claããț

I ßeallĂ enjoĂed ëhe acëiûiëieãț TheĂ made me ãee ëhingã fßom a ãëðdenëȟã peßãpecëiûe ühen I üaãnȟë ßeallĂ ãðße ühaë I needed ëo be doingț The
ßeãoðßceã oċeßed aße ûeßĂ ßeleûanë ëo mĂ ãëðdenëã and ëheiß liûeã üheëheß ëheĂ üanë ëo be an engineeß oß a ëßðck dßiûeßț

Gaûe me a loë of ßeãoðßceã ëo ãhaße üiëh ëhe ëeacheßã aë mĂ ãchool

Loûed inëeßacëing üiëh oðß ëeacheßã and coȭpaßëicipanëã

I liked ëhe ďeāibiliëĂ of ëhe ëßaining being ûißëðalț I alão liked ëhe ûaßieëĂ of appßoacheã fßom ëhe diċeßenë pßeãenëeßã in ëeßmã of hoü ëheĂ addßeããed
ëßanãpoßëaëion ëopicãț

I liked ëhaë üe üeße eāpoãed ëo loëã of diċeßenë ßeãoðßceã and diċeßenë üaĂã ëo incoßpoßaëe ßeãoðßceãț I liked ëhaë ëhe acëiûiëieã focðãed on geëëing
ãëðdenëã ëo ëhink beĂond hoü ëo ãolûe a ãingle pßoblem and inëo ëhinking aboðë ëhe üaĂã ëhaë STEM ãðbjecëã impacë ãocieëĂ and ëheiß liûeã and
fðëðße caßeeßãț



Q13 - WhaW aVSecWV Rf Whe WUaiQiQg cRXOd be iPSURYed?

Whaë aãpecëã of ëhe ëraining coðld be improûedȜ

None ëhaë I knoü ofț

NoëhingȔ I ëhink ië üaã greaëȖ

I ëhink ëhe pacing of ëhe leããonã ãhoðldȟûe been more ãëaggeredț

Direcëionã on mðlëiple ãlideã üere ãomeühaë hard ëo folloü aã üe had ëo go back and forëh beëüeen ëhem and oðr oün projecëãț Alëogeëher on one
ãheeë ȡ projecë üoðld be leãã cðmberãomeț

I ûerĂ mðch enjoĂed ëhe ërainingț MĂ onlĂ ãðggeãëion üoðld be ëo ãpread oðë ëhe dðe daëeãț I knoü ië üaã ãaid ëhaë ëhe ãchedðle üaã ďeāibleȔ bðë
noë haûing ãeûeral modðleã dðe aë ëhe ãame ëime üoðld haûe been niceț

More ëime ëo Ďniãh ëhe acëiûiëieã üoðld be niceț

I ëhink ëhe ëraining üaã greaëȔ and Ăoð all ãhared SO MANY greaë reãoðrceã ëo eāploreȖ No ãðggeãëionã for improûemenëãț

The ëime alloüed üaã noë adeqðaëe for ëhe ëaãk load eãpeciallĂ üiëh ëhiã being a diãëanë learning projecëț More ëime iã needed for ëeacherã ëo
proceãã ëaãkã and reëðrn Q ɫ Aț

Of coðrãe meeëing in perãon üoðld be nice bðë ëhiã üaã a good alëernaëiûeț Ië iã alão a nice alëernaëiûe ühen ëranãporëaëion iã diČcðlë for one reaãon
or anoëherț

Spread ëhe dðe daëeã oðëț I felë ãërapped for ëime ühen ëhe bðlk of ëhe acëiûiëieã üere dðe in jðãë a feü daĂã of ãëarëing ëhe ërainingț PoããiblĂ giûe
ëhree dðe daëeã inãëead of ëüoț

Make ãðre ëhaë linkã üork before parëicipanëã geë ëhere ȨeaãilĂ Ďāed bðë annoĂingȩț

I had no problem compleëing all ëhe acëiûiëieã dðring ëhe üeekȔ bðë ëhoãe ëhaë mighë haûe been üorking fðllȭëime mighë haûe had diČcðlëĂ üiëh ëime
alloëedț

Unãðreț

I ëhink ië üoðld haûe helped ëo haûe more chemiãërĂȭbaãed reãoðrceã and acëiûiëieã incorporaëed inëo ëhiã ërainingț



Q14 - HRZ dR \RX hRSe WR chaQge \RXU SUacWice aV a UeVXlW Rf WhiV WUaiQiQg?

Hoü do Ăou hope to change Ăour practice as a result of this trainingȜ

I hope to use some of these resources to add to mĂ topics in the STEM class that I teachț

Do more activities involving transportation in mĂ STEM classț

I üill use more engineering ühen teaching circlesȔ and talk about diċerent tĂpes of engineers more often in classț

I love realȭüorld conteātual problems and ühen mĂ students reallĂ engage and persevereț There are several interesting activities throughout the
modules that I think might encourage thisț

I hope to be able to provide mĂ students üith the real üorld activities and lessons that üe üere presented üithț

I hope to incorporate more engineering topics into mĂ lessonsț

As a result of this trainingȔ I am more conĎdent in incorporating other STEM Ďelds and concepts in mĂ high school math lessonsț I am eācited to
incorporate more realȭüorld problems and activities that Iȟve learned about through this trainingț AlsoȔ the transportation lessons that participants
made are a great resourceȖ

I üill include more STEM projects in mĂ teaching along üith providing students üith more time for Q ɫ Aț

I üill deĎnitelĂ incorporate more transportation topicsț

I üant to become more comfortable introducing and teaching topics that the students üill enjoĂ instead of the same old boring mathț

Iȟll include more transportation topicsț I think the students can easilĂ relate to themț

I plan on Ďnding more STEM and Career speakers for more hands on teaching ühich I love to do anĂhoüț

Iȟd like to incorporate some of the lessons developed bĂ other participantsȔ and I feel better prepared to share realȭüorld connections üith mĂ
students in terms of career options in transportation and engineeringț

I hope to incorporate activities ühere students have to think about issues or problems from multiple perspectives or have to incorporate neü
information into their thinking in order to improve their argumentsț



Q15 - WKaW addLWLRQaO STEM fRcXVed WUaLQLQJ ZRXOd \RX OLNe WR KaYe LQ WKe fXWXUe?

Whaë addiëional STEM focðãed ëßaining üoðld Ăoð like ëo haûe in ëhe fðëðßeȜ

EneßgĂț

I üoðld like ëo haûe moße of anĂ ëĂpe of ëßaining ëhaë connecëã maëh ëo ßealȭüoßld jobã and leaßningț I loûe being able ëo ëell mĂ kidã hoü ëheĂ can
ðãe a ãkill in ßeal life and noë jðãë in a claããßoomȖ

Open ëo anĂëhingȖ

I üoðld like ëo haûe moße ëechnologĂ ëßainingț

If I üaã aãked ëhiã Þðeãëion befoße ëhiã ëßainingȔ ëßanãpoßëaëion üoðld haûe neûeß been ãomeëhing I üoðld haûe ãðggeãëed oß ëhoðghë ëo ãðggeãëț
HoüeûeßȔ ëhiã ëßaining üaã gßeaë and ûeßĂ helpfðlȖ Iȟm glad ië üaã aboðë ëhe ûaãë iããðeã and maëëeßã ßelaëed ëo ëßanãpoßëaëionț Iȟm inëeßeãëed in anĂ of
ëhe folloüing ëßainingã foß STEM Ďeldãȓ MedicalȔ Food SeßûiceȔ CodingȔ ƽD pßinëing and makeßãpaceãȡmanðfacëðßing

I ëeach chemiãëßĂȔ I üoðld enjoĂ STEM pßojecëã foß chemiãëßĂț

I ëhink ië üoðld be nice ëo eāploße ëhe ûaßioðã ëĂpeã of eneßgĂ ðãed in ëßanãpoßëaëion and oðß cðßßenë lifeãëĂleț

Medical Ďeld focðã and agßicðlëðße focðãț

Hoü ëo geë ëhe ãëðdenëã ëo plan ëheiß oün bðildãț

I üoðld like ëo conëinðe ëo doing ëhe acëiûiëieã aã an conëinðal online leaßning gßoðpț Like mĂ ãëðdenëãȔ I leaßn moße bĂ doingȖ Gßeaë jobȖȖ

Unãðße aë ëhiã ëimeț

Pßoblemȭbaãed leaßning in ChemiãëßĂț Someëimeã I need help connecëing ëhe ãpeciĎciëĂ of ëhe chemiãëßĂ ãëandaßdã ëo ëhe biggeß picëðße in an
aðëhenëic STEMȭëĂpe leaßning oppoßëðniëĂ foß mĂ ãëðdenëãț



Q16 - PleaVe VhaUe an\ addiWiRnal cRmmenWV heUe.

End of ReÜoßë

Please share anĂ additional comments hereț

None at this timeț

I enjoĂed the üorkshop and actiûitiesț I just üish more time üas alloüed to complete the actiûitiesț

Thank Ăou for hosting the training ûirtuallĂț It üas greatȖ

Thank Ăou for this ûerĂ stimulating opportunitĂ to üork üith some of the Ďnest college professorsț

ThankȭĂou so muchț I enjoĂed using some apps that I maĂ need to use for mĂ classroom this Ăear if there are anĂ shutdoünsț I appreciate Ăour
hard üorkț

I knoü that due to Coûidȭƻǃ üe üere not able to meet in personȔ but I reallĂ missed the abilitĂ to collaborate üith other teachersț We learn so much
from each other ühen üe are togetherț

I enjoĂed thisț Thanksț

I haûe been training all summer for online teaching and STEM and found this training the most fulĎlling of the summerț Great job Tennessee TechȖȖ

This üas an interesting PD opportunitĂ that helped me learn about lots of career resourcesț Thank ĂouȖ
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