
Explore! Fast 
 
Original Air Date:  April 8, 2015 
Grade Levels: 3-6 
 
Program Description: 
For this episode of Explore! we investigate what makes things go fast and ask the big picture 
question,  "How do people and animals create and manipulate speed and how does that affect 
their ability to succeed?”  Through the course of this energetic and interactive cross-curricular 
program, students get a chance to answer that question for themselves and listen to the answers 
of others as they interact with athletes, coaches, race car drivers, and others involved in 
manipulating speed.  
 
To investigate the program’s theme and big picture question through a cross-curricular approach, 
each episode of Explore! utilizes Who, What, Where, When, Why and How questions:  
Who does that? gives students a chance to meet someone who works in the field or does an 
activity related to the program’s theme. 
What do you want to know? guides our segments when we go to questions from participating 
groups.  
Where is that? focuses on a geographic exploration related to the program’s theme.   
When did that happen? takes us back in time to people, places, events related to the program’s 
theme.   
How does that work? lets students discover the workings of a machine or concept related to the 
program’s theme. 
Why you ask? delves into more detail/explanation/background on a topic related to the 
program’s theme.   
 
For this episode, we explore those questions in a number of ways.  We investigate a time line of 
human events related to speed.  We define vocabulary and calculate some mathematical 
equations related to speed.  We employ the scientific method as we look at human and animal 
anatomy and learn what they can tell us about a creature’s ability to create speed.  Students learn 
from athletes and coaches on training methods used to create speed and with a race car driver to 
learn how he creates speed in his race car and handles that speed to successfully win races. We 
look at automobiles, planes, and other objects to see how they are built for speed.  And we hear 
from participating students themselves as they ask their questions related to speed.   
 
Program Objectives: 
Students will: 
1.  Engage in critical and creative thinking. 
2.  Engage in interactive activities and discussion about the nature of speed, how machines create 
and manipulate speed, and how humans and animals create and manipulate speed. 
3.  Interact with professionals whose work involves the mechanics and/or anatomy of speed and 
learn about their careers. 
4.  Develop an answer for themselves to the question:  "How do people and animals create and 
manipulate speed and how does that affect their ability to succeed?”   
 
 
 
 



Program Format: 
The program consists of the following segments.  Time codes are provided in blue to help you 
find specific segments in the program. 
 
I.  Welcome and Introduction—An overview of the program’s theme and importance of the 
topic is presented as student groups are welcomed to the program.  (00:00 to 01:09) 
 

A. Why You Ask?  The Importance of Speed in Our Lives (01:10 to 04:41) 
Focus of this segment is on how important it is to the daily lives of humans and animals to be 
able to create and control the speed at which they move. 
 
Videos in this Segment: 
Speed of Electricity  
Speed of Computers 
Human Brain Speed 
 

B. Where is That? (04:42 to 06:43) 
This segment focuses on geographic topics related to the program’s theme.  A video takes us 
around the world to different locations related to speed. 
 

C. When Did That Happen? (06:44 to 08:20) 
Five historic events linked to humans and speed are presented. 
 
II.  The Mechanics of Speed 
In this segment, we explore how machines are built and operated to create and manipulate speed.  
 

A. Who Does That? (08:21 to 09:15) 
We meet Kevin Gundaker, retired race car driver and owner of the Tri-City Speedway and see 
video of cars racing at his track as we talk about topics listed in B1 and B2 below.  
 

B. How Does That Work? 
In this segment we look at machines that are used to create, manipulate and measure speed to see 
how they are designed, built, and operated.  
 

1. Automobiles—their design, operation, performance abilities (09:16 to 23:52) 
 

2. Vocabulary words referenced in this segment include: 
a. speed 
b. velocity 
c. acceleration 
d. aerodynamics 
e. drafting 

 
Videos in this Segment: 
How Race Cars Work 
From Inside a Race Car 
Aerodynamics of a Race Car 
Drafting in Auto Racing  
Drafting in Cycling 



Importance of Race Car Tires 
 

3. Planes—their design, engines, propulsion, performance abilities (23:53 to 26:55) 
 
Videos in this Segment: 
Blue Angel Jets Flying 
Comparing Human Speed to Jet Speed 
 
III.  The Physical Anatomy of Speed 
In this segment, we take a closer look at the physical anatomy of humans and animals and how 
that affects their ability to create and manipulate speed.  
 

A. Who Does That? (26:56 to 27:06) 
We  meet Keith Harder, track and field coach at Ladue Horton Watkins High School and discuss 
the topics listed in B1 below. 
 

B. How Does That Work?   
In this segment we look at human and animal anatomy and performance abilities and skills to 
learn how different creatures create and manipulate speed.   
 

1. Athletes—anatomy, kinesiology, training, performance examples (27:07 to 34:04) 
 
Videos in this Segment: 
Speed in Gymnastics 
Creating Speed in a Track Race 
 

2. Fast animals—their anatomy and performance abilities (34:05 to 37:05) 
 
Videos in this Segment: 
Slow Motion of Cheetah Running 
Cheetah Speed Compared to the Fastest Human 
 

3. More Student Questions for the Track Coach (37:06 to 38:11) 
 

4. Speed in Baseball—We meet Don Goble, assistant baseball coach at Ladue 
Horton-Watkins High School and talk about how a pitcher’s throwing motion and grip on the 
baseball affect the speed of the ball and the batter’s ability to hit a pitch. (38:12 to 45:58) 
 
Videos in this Segment: 
The Pitching Motion 
Creating Speed When Pitching 
 
IV.  Summary and Closing—We’ll summarize the major concepts learned today, say thank you 
and goodbye. (45:59 to 49:47) 
 

A. Final Questions from Students  
 

B. When Did That Happen? 
Five more historic events linked to humans and speed are presented. 



 
C. Thanks and Goodbye 

We thank guests and students for joining the program and close the show with a video on 
calculating speed of moving thunderstorms. 
 
Featured National Standards: 
The following Common Core Standards for English/Language Arts and Literacy in 
History/Social Studies, Science and Technical Subjects are referenced in this program: 
 
Grades 3-6 College and Career Readiness Anchor Standards for Reading 

7. Integrate and evaluate content presented in diverse media and formats, including visually 
and quantitatively, as well as in words. 

 
Grades 3-6 College and Career Readiness Anchor Standards for Writing 

6. Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 

7. Conduct short as well as more sustained research projects based on focused questions, 
demonstrating understanding of the subject under investigation. 

 
Grades 3-6 College and Career Readiness Anchor Standards for Speaking and Listening 

1. Prepare for and participate effectively in a range of conversations and collaborations with 
diverse partners, building on others’ ideas and expressing their own clearly and 
persuasively. 

2. Integrate and evaluate information presented in diverse media and formats, including 
visually, quantitatively, and orally. 

3. Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric. 
4. Present information, findings, and supporting evidence such that listeners can follow the 

line of reasoning and the organization, development, and style are appropriate to task, 
purpose, and audience. 

5. Make strategic use of digital media and visual displays of data to express information and 
enhance understanding of presentations. 

 
Grades 3-6 College and Career Readiness Anchor Standards for Language 

6. Acquire and use accurately a range of general academic and domain-specific words and 
phrases sufficient for reading, writing, speaking, and listening at the college and career 
readiness level; demonstrate independence in gathering vocabulary knowledge when 
encountering an unknown term important to comprehension or expression. 

 
Program-Related Activity Suggestions:  Building on the content and activities explored in the 
program, consider the following options as extension/enrichment activities for your students to 
engage in individually, in small groups, or as an entire class. 
 
1.  Learn More About It—The links below provide a wide variety of lab activities related to 
speed.   
 
http://sciencespot.net/Pages/classphys.html -- The Science Spot 
http://pbskids.org/zoom/activities/sci/ -- PBSKids.org 
http://www.sciencekids.co.nz/experiments/movingmolecules.html -- Science Kids 



http://www.sciencefriday.com/blogs/03/18/2011/science-dad-on-the-speed-of-light-and-
sound.html?interest=5&audience=1&series=6 -- ScienceFriday.com 
http://www.ehow.com/info_8302308_simple-kids-physics-experiments.html -- Ehow.com 
http://scienceprojectideasforkids.com/2012/speed-velocity-acceleration/ -- Science Project Ideas 
for Kids 
 
2.  Share Your Video:  Cool Facts About Speed—If you could not join us for the live program 
and are seeing this activity as a result of viewing the archived program, please consider having 
your students create short videos dealing with cool facts about speed following the instructions 
and materials provided later in this document under the headings Factoid Ideas and Cool Fast 
Facts Video.  If you wish to have some of your student’s videos considered for publication on 
our website to accompany this program archive, please follow the submission instructions 
included in the Cool Fast Facts Video section of this document and we’ll get back in touch to 
answer questions and make sure you understand the requirements for publication on our website. 
 
3.  Thank A Guest—Have students write a letter to one of the guests from our program detailing 
an insight the student gained from interacting with them, an appreciation for their participation, 
and/or another focus area of their choice.  Letters can be e-mailed to us at live@hectv.org or 
mailed to us at: 
HEC-TV 
Attn:  Tim Gore 
3221 McKelvey Road 
Suite 106 
St. Louis, MO  63044 
 
Vocabulary: 
The following vocabulary words are highlighted in the program: 
Acceleration 
Aerodynamics 
Drafting 
Kinesiology 
Propulsion 
Speed 
Velocity 
 
Supplemental Resources: 
Students can learn more about the speed of humans, animals, mechanical objects and other topics 
explored in this program at the websites below. 
 
http://en.wikipedia.org/wiki/Footspeed 
Wikipedia site on foot speed and what creates it 
http://www.livescience.com/8039-humans-run-40-mph-theory.html 
Article on what humans could do to run faster 
http://www.popsci.com/science/article/2013-05/fyi-there-limit-how-fast-human-can-run 
Article on what humans could do to run faster 
http://en.wikipedia.org/wiki/Cheetah 
Wikipedia site on cheetah speed 
http://io9.com/5963725/watch-this-now-we-bet-youve-never-seen-a-more-stunning-video-of-a-
cheetah-in-your-life 



Beautiful slow motion footage of a cheetah running 
http://news.nationalgeographic.com/news/2013/13/130612-cheetah-speed-hunting-big-cats-
animal-science/ 
National Geographic article about study of cheetahs, refers to video in source above as well, says 
“acceleration” is the key to cheetah speed 
http://www.factmonster.com/ipka/A0004737.html 
List comparing speed of various animals 
http://animals.howstuffworks.com/mammals/cheetah-speed.htm 
How Stuff Works web article on what makes a cheetah run so fast 
http://www.guinnessworldrecords.com/records-1/fastest-speed-for-a-race-horse/ 
Guinness World Records article on fastest horses 
http://www.factmonster.com/encyclopedia/science/thoroughbred-horse.html 
Short article with general information on speed of thoroughbred horses 
http://en.wikipedia.org/wiki/Thoroughbred 
Wikipedia site on thoroughbred horses 
http://en.wikipedia.org/wiki/Drafting_%28aerodynamics%29 
Wikipedia article on drafting/slipstreaming 
http://en.wikipedia.org/wiki/Computational_fluid_dynamics 
Wikipedia article on computational fluid dynamics that’s used to model best 
drafting/slipstreaming options 
http://auto.howstuffworks.com/auto-racing/nascar/nascar-basics/stock-car-racing-
techniques1.htm 
How Stuff Works article on drafting in car races 
http://www.nascar.com/en_us/sprint-cup-series/nascar-nation/nascar-edu/science-of-
nascar/drafting.html 
NASCAR website on drafting in auto races, has cool image/graphic included 
http://www.youtube.com/watch?v=Gj0mBGYcjdM 
NASCAR video on You Tube explaining how drafting works 
http://news.discovery.com/animals/horse-racing-scientists-secret-success-pack-draft-120307.htm 
Article on drafting in horse racing 
http://rsbl.royalsocietypublishing.org/content/early/2012/02/27/rsbl.2011.1120.full 
Article on speed, pacing strategy, and aerodynamic drafting in horse racing 
 

 
Factoid Ideas 

 
Hello Teachers: 
 
Below please find a list of factoids related to speed to use as examples for your students as they 
create short videos or software presentations to share on our Educate.Today website with other 
resources related to this program.  You may use these ideas verbatim, modify phrasing to best 
suit your filming and presentation ideas, or just use them as examples to help you find interesting 
speed factoids on your own that you’d like to share with our Explore! Fast audience. 
 
Information on length of video and instructions on how to send us your submissions for us to 
consider for inclusion in the live program is provided in the Cool Facts Video section of this 
document. 
 



1. The fastest human foot speed on record is 44.7 km/h (14.4m/s, 27.78 mph), seen during a 
100 meters sprint (average speed between the 60th and the 80th meter) by Usain Bolt. 

2. Maximum human sprint speed is strikingly slower than that of many animals.  Compared 
to other land animals, humans are exceptionally capable of endurance, but exceptionally 
incapable of great speed. 

3. Cheetahs can attain short bursts of speed well over 100 km/h (62 mph), the American 
quarter horse has topped 88 km/h (55 mph), greyhounds can reach 70 km/h (43 mph), and 
the Mongolian Wild Ass has been measured at 64 km/h (40 mph).  Even the domestic cat 
may reach 48 km/h (30 mph). 

4. The cheetah can run faster than any other land animal— as fast as 112 to 120 km/h (70 to 
75 mph) in short bursts covering distances up to 500 m (1,600 ft.), and has the ability to 
accelerate from 0 to 100 km/h (62 mph) in three seconds. 

5. The average speed of a skydiver is 124 miles per hour. 
6. Sound travels three to five times faster through water than through the air. 
7. A dolphin’s top speed is 37 mph and a shark’s top speed is 44 mph.  The fastest fish in 

the sea is the swordfish that can reach speeds up to 68 mph. 
8. Insects are surprisingly fast.  The fastest insect is the Australian dragonfly whose top 

speed is 35 mph.  A fly can react to an object it sees and change direction in less than 30 
milliseconds. 

9. Tachophobia is the fear of speed. 
10. A man walks 3 miles per hour or 4 feet per second. � 
11. A horse trots 7 miles per hour or 10 feet per second.  
12. �A horse runs 20 miles per hour or 29 feet per second. � 
13. �A rifle ball moves 1000 miles per hour or 1466 feet per second. � 
14. Sound travels 743 miles per hour or 1142 feet per second. � 
15. Light travels 186,000 miles per second. � 
16. Electricity travels 186,000 miles per second.  
17. The first land speed record was set by count Gaston de Chasseloup-Laubat in Yveslines, 

France, on 18 December 1898 at – for the time – a rather dizzying 39 mph. 
18. ChuckYeager became the first human to break the sound barrier when he did so in his 

Bell X-1 aircraft on October 14, 1947. 
19. The gasoline-powered engines of NHRA Pro Stock cars produce about 1,200 

horsepower, about eight times that of the average street car  
20. An NHRA Top Fuel dragster accelerates from 0 to 100 mph in less than 8/10ths of a 

second. 
21. Car spoilers work using the same principle as airplane wings.  With car spoilers, the 

shape and angles are changed to reduce the lift created by the body of the vehicle and 
create down force. Where a wing would try to "push" up, a spoiler works by negating this 
upwards push, effectively improving down force. Reducing lift thus increases down force 
and improves traction and stability at high speeds. 

22. The world’s fastest steel roller coaster is the Formula Rossa in the United Arab Emirates.  
There you travel up to 149 miles per hour.  The world’s fastest wooden roller coaster is at 
Six Flags Great America in the United States.  On this coaster you travel up to 72 miles 
per hour. 

 
 
 
 
 



Cool Fast Facts Video 
Teacher Instructions 

 
Purpose:   
The purpose of this activity is to provide students from your school the opportunity to share a 
video or PowerPoint (or similar software) presentation they have created that builds on content 
included in the archived program, “Explore! Fast.  The subject of their presentation will be an 
interesting factoid about speed.  
 
Content Ideas:   
Examples of interesting factoids are included earlier in in the Factoid Ideas section of this 
document.  Students can choose to use these examples verbatim, modify phrasing to best suit 
their filming and presentation ideas, or just use them as examples to help them find interesting 
speed factoids on their own that they’d like to share with our Explore! Fast audience. 
  
Presentation Ideas:   
Your student could choose to present in a number of ways:  1)  A student could create a video 
with images, narration, etc. that is sent to us to upload onto the Educate.Today website  2)  A 
student could create a PowerPoint (or similar software) presentation with images, video, 
narration, etc. that is sent to us to upload onto the Educate.Today website. 
 
Number of Submissions and Time Length:   
Any school may choose to send us up to three factoid presentations/videos for us to consider for 
publication.  Each factoid should be no more than 15 to 20 seconds in length, and may be shorter 
than 15 seconds as well. 
 
Criteria and Appropriateness:   
To be considered for inclusion on the website, all submissions must be entirely the work of the 
student and teachers involved.  Language and images must be appropriate for viewing by an 
audience from elementary school age to the general adult population.  Overall quality for the 
presentation/video/PowerPoint must make it worthy for publication.   
 
Submission Process:   
If you’d like your students’ presentation to be considered for publication on our website, please 
do the following: 

1. Let us know of your interest to do so by sending us an e-mail to live@hectv.org. 
2. If the presentation is to be a video, the video may be sent to us on a DVD or via e-mail or 

via our FTP server.  E-mail us at live@hectv.org so we can determine the best way for 
you to send us your video.  

3. If the presentation is to be a PowerPoint (or similar software), it may be e-mailed to us at 
live@hectv.org.  
 

When you submit your students’ presentation for consideration, please be sure to include the 
following information for each submission:  
 

1. Name of School  
2. Teacher Name 
3. Name and Grade Level of Student(s) Involved in the Project 
4. Title of Video 



 
Please note that, if selected, the presentation will be published as part of the materials on our 
Educate.Today website.  All involved should be aware that when the video is submitted for 
consideration, they are giving permission for that publication to occur.  
 
If you have any questions about this activity, please do not hesitate to e-mail us at 
live@hectv.org or call us at HEC-TV at 573 884 6986. 

 
 
 


