


SPeRTSOlOGY Rental Information Packet

Exhibit Specifications 

Size: 1,200 -1,800 sf with ll' ceiling height 

Venue Length: 3 month minimum 

Hang Time 

Each section 

3'4"Wide 

2' 9" Deep 

8' 7-7/2" High 

Back to Back 

3'4"Wide 

6' 6" Deep 

8' 7-7/2" High 

Requires 770VAC 

Get a Grip 

S'O"Wide 

4' O" Deep 

8' 6" High 

Requires 770VAC 

Reaction Attraction 

8' O" Long 

Vertical Vault 

6' 70" Wide 

2' 3" Deep 

8' O" High 

Requires 770VAC 

Science� 
HANDS-ON wr�'rks MUSEUM "-' 

scienceworksexh i bits.com 

8' O" Deep 

77' O" High 

Requires 770VAC 

exh i bits@scienceworksm useu m.org 
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L W

Reaction with base and glass 1 78 36 20 410 lbs No

Reaction 2 with back walls 1 96 42 28 425 lbs No

Wheelchair floors 1 60 38 16 470 lbs No

Wheelchair curved walls 1 78 24 13 300 lbs No

Wheelchair Display 1 96 48 32 500 lbs No

Vertical Vault curved walls 1 96 42 28 520 lbs No

Vertical Vault tower 1 96 31.5 21 440 lbs No

Pitching cage supports 1 84 36 21 450 lbs No

Wheelchairs 1 60 48 20 200 lbs No

Great Grip 1 96 48 32 350 lbs No

Hangtime - 2 units (not on pallet) 0 40 36 10 550 lbs No

Pitching Cage (not on pallet) 0 600 lbs No

Totals: 10 240 5,215 lbs TOTAL Weight

Notes:

Hang Time Best loaded standing up and strapped to side wall of truck

Pitching Cage - 4 tube-steel hoops Largest Hoop 7'9" tall by 6'7" wide.  Thickness is 2" steel tubing with 4" foot plate at the base

Smallest Hoop 6'9" tall by 4'5" wide.  Thickness is 2" steel tubing with 4" foot plate at the base

Hoops wrapped up in moving bankets, stand on their own feet and are placed onto truck,

strapped to side walls resting against each other.

SPORTSOLOGY SHIPPING PALLETS

Dimensions in inches
PalletsExhibit Unit Name Sq Ft.

Height in Inches 
incl pallet height

Stack on top of?Weight



SPORTSOLOGY  
Staff/Educator Guide 

 
 

Hang Time 
 
DESCRIPTION:  A visitor steps on the Hang Time mat and presses the green button.  When the timer 
reads 0:00, the visitor grabs a pull-up bar above their head and tries to hang for as long as they can.  
The time runs until the visitor drops and their feet touch the mat again.  Signage teaches visitors 
about how muscle fibers in their arms contract and relax for sustained muscle use.   
 

What’s the Science? 
The muscles of the human body are what allow us to move; we can sit, eat, walk, and of course, run, 
jump and catch during sports!  Our muscles consist of bundles of thousands, and even sometimes 
tens of thousands, of stretchy, fiber-like cells.  When we pick up a book, our brain sends a signal 
through our nerves to our muscles telling them to expand or contract.  Muscles that move our 
bones act together in pairs in this way: when we pick up a book, our biceps contract, while our 
triceps relax, allowing our arm to bend.  When we put the book down, extending our arm, our 
biceps relax and our triceps contract.  
 
Hanging from a bar actually takes a lot more muscle action than picking up a book.  Compared to 
the few fibers you use when picking up a copy of Moby Dick, it may take every muscle fiber you 
have to support your weight.  When endurance and sustained muscle power are needed many 
muscle fibers take turns contracting and relaxing.  No single fiber can contract for longer than a 
fraction of a second.  Because individual fibers take turns contracting, a muscle group, like your 
biceps and gripping muscles, can remain contracted for a much longer time.  Hanging out with this 
exhibit might take more muscle power than you think!   
 
Facilitation Ideas and Questions:  
Can you hang from just one arm?  What sports do you think require enough singular arm strength to 
hang from one arm?  How does your hang time change if you repeat the challenge over and over? 
 
 
 

Get a Grip 
 
DESCRIPTION: Visitors learn about their weight to strength ratio in this exhibit. A visitor pushes the 
green start button while standing on the yellow pad.  When the visitor hears a beep (noting that 
their weight has been recorded), they squeeze the handle as hard as they can until they hear a 
second beep.  The bottom number display shows the force of the visitor’s grip in pounds, while the 
top display compares the visitor’s grip strength to their weight.  Signage teaches visitors how grip 
strength to size ratio applies to various sports like gymnastics and rock climbing.   
 

What’s the Science? 

 



Grip – Being able to grasp an object and hold it securely is an important aspect of every sport from 
baseball to arm wrestling, to even horse racing.  The force you can muster when squeezing an 
object not only reveals your hand strength, but can also be a good indicator of your overall muscle 
strength.  
 
The human hand has three ways of gripping objects, determined by how the hand is used.  The 
pinch grip is used when lifting up the top edge of plywood or pulling a book of a shelf in the library –
your fingers are on one side of an object and thumb on the other (considered a fairly weak grip).  
The support grip is used when carrying a 5 gallon bucket of water a long distance.  This requires a 
lot of endurance, versus brute strength.  The crush grip, the kind of grip tested in this exhibit, 
involves gripping an object rested against your palm, with all your fingers and all your might.  A 
strong “crush grip” is great for impressive handshakes and opening tight jar lids.  All three kinds of 
grip are useful for sports, whether you’re rowing a boat, powerlifting, or boxing.   
 
In many sports such as gymnastics and rock climbing, it’s an advantage to have high muscle strength 
compared to your size or weight.  “Get a Grip” allows visitors to test their overall crush grip strength 
and their strength to weight ratio.   
 
Facilitation Ideas and Questions: 
Try your left hand versus your right.  Which one is more dominant?  Can you explain why one might 
be stronger than the other?  Try opening and closing your hand into a fist 5-10 times.  How does 
warming up your muscles change your grip strength? 
 
 
 

Reaction Attraction 
 
DESCRIPTION:  In Reaction Attraction, the visitor stands in front of a large display of buttons.  When 
the visitor presses the “start” button, individual buttons within the array begin to light up randomly 
for 30 seconds.  The visitor attempts to “react” by hitting each button as it illuminates.   The number 
of illuminated buttons successfully touched is displayed at the end of the 30 seconds. This exhibit 
tests the reaction time and hand-eye coordination of the visitor, while explaining why one’s reaction 
time is important in sports. 
 

What’s the Science? 
Reaction time is a measure of how fast it takes for you to respond to an outside stimulus.  This 
stimulus could be a softball hurtling towards you at 50 mph, the ring of an alarm clock, or even the 
smell of baking cookies.  Your eyes, nose, and ears perceive an incoming signal, your brain takes 
time to interpret the stimulus, then your mind or body can react, whether that’s hitting a baseball 
with a perfect swing, knowing it’s time to wake up, or thinking “Mmmmm that smells delicious!”.   
 
The speed of your reactions can be crucial in sports.  Whether you are moving to catch a flying 
baseball, guarding a basketball player, dodging a karate kick, or returning a ping pong ball, your 
reaction time depends on the coordinated response of nerve, brain and muscle cells all working 
together in a fraction of a second. 
 



When a goalie realizes a soccer ball is rocketing towards his goal, visual information needs to be 
processed and decisions about how to react need to be made.  The brain then sends signals to 
various muscles as part of the response.  Arms and feet begin to move, hands stretch out, and the 
goalie begins to jump in the way of the ball.  Many neuron systems and circuits in the brain are 
running at one time (on average, a neuron fires about 200 times per second).  Repeating this 
process, like you would at soccer practice, makes your response more efficient every time. 
 
This exhibit tests your reaction time as well as your eye-hand coordination.  Similar devices are used 
by sports trainers to improve the reaction times of soccer goalies, tennis players, fencers and other 
athletes.   
 
Facilitation Ideas and Questions: 
Try this exhibit a few times in a row and see if you can improve your time.  You can try different 
tactics with this exhibit: stand very close to the light panel, and very far away.  How do your reaction 
times differ?  How did your ability to sense the lights change? 
 
 
 

Wheel Chair Racers 
 
DESCRIPTION:  In Wheel Chair Racers, visitors are encouraged to race one another on stationary 
wheel chairs.  One or two people can race in this 30 seconds test.  The competitors sit in the wheel 
chairs and press the green start button.  After the third beep sounds, the race begins!  Informational 
signs that describe the significance of oxygen in muscle contraction accompany this exhibit. 
 

What’s the Science? 
Arm speed and strength combine with torso movement to propel wheelchair racers through a 
course.  However, the person who achieves the highest speed may not be the one who travels the 
longest distance.  Endurance is often a deciding factor.  A fast start may be at the expense of tiring 
before the test is over. 
 
Whether sprinting on foot or in a wheelchair, your muscle fibers contract many times a second, and 
quickly use up stored fuel.  More nutrients and oxygen are then re-supplied to the muscles by your 
blood.  Sometimes during heavy exercise it seems you just can’t breathe fast enough to get the 
oxygen you need.  Although the body can produce a little muscle energy without oxygen it comes at 
a price. 
 
When muscle energy is produced without oxygen a chemical called lactic acid collects in the muscle 
tissue.  Lactic acid makes it harder and harder for muscles to contract.  Soon they slow down and 
cannot work until they have had some time to relax.  In order to get rid of that lactic acid in your 
muscles, you need oxygen.  Even though you have stopped sprinting after a race, you continue to 
pant and your heart keeps pounding until oxygen clears your muscles of lactic acid.   
 
Over time, Training exercise can dramatically increase the amount of oxygen your body can deliver 
to your muscles.  The more your lungs practice accepting oxygen, the greater your lung capacity.  



The more you work out your heart and muscles, the more efficient they become at delivery that 
oxygen to where it’s needed.   
 
Facilitation Ideas and Questions: 
See if you can do two races in a row.  How do your arms feel after the first race versus after the 
second?  Read the informational signs and try to describe what is happening to your arm muscles. 
 
 
 

Vertical Vault 
 
DESCRIPTION:  Visitors can test their jump height by comparing their standing reach and their jump 
reach with a touch-reactive vertical light panel.  The visitor, with both feet flat on the blue pad, 
touches the highest point they can reach on the center strip.  A light will mark the height.  The 
visitor then jumps and touches the center strip as high as they can.  The distance between the low 
and high marks is their jump height (each light is 1 inch).   
 

What’s the Science? 
Many sports such as volleyball, basketball, gymnastics, and soccer require the ability to jump high 
into the air.  But do you know how many of your muscles it takes to get vertical?  Your quadriceps 
and hamstrings (the front and back of your thighs respectively), create the hip flexion and knee 
extension necessary for that slight squat before jumping, like compressing a spring.  On your way 
back up your hip flexors (smaller muscles that are connected above your quads, sitting at your hip), 
create that explosive launch of a jump.  The last push comes from your calve muscles, which force 
your foot and toes to point down against the ground and you up into the air.  Unfortunately, only a 
small percentage of people have the natural ability to jump high.  These people might excel at 
basketball or pole-vaulting.  Although strong leg muscles are important for jumping, there are other 
factors that affect jumping performance, including one’s technique and strength-to-weight ratio.  
You can improve your jumping by using the momentum of fast swinging arms to propel your body 
upwards.  Flexibility plays a key role in your overall jump height: your stretching ability affects how 
good of a “spring” you can be!   
 
Facilitation Ideas and Questions: 
Try jumping from a standing position.  Next, try jumping with a couple steps head start.  Then try 
jumping from a standing position while swinging your arms from down at your signs and up as you 
jump.  Try to explain how your momentum or energy build up changes between jumping tactics. 
 

 
 

Flex-ability 
 
DESCRIPTION:  The visitor tests their “touch your toes” flexibility with a sit and reach box.  The 
visitor sits on the bench with their feet flat against the metal plate –their arms extended straight out 
in front.  While keeping their knees and back straight, the visitor pushes a silver push bar as far 
forward as they can with their fingertips.  Visitors can compare their stretch score to a flexibility 



average chart. Visitors learn about the importance of stretching and how their muscles, ligaments, 
and tendons play key roles in flexibility.   
 

What’s the Science? 
Flexibility describes the ability of our musculoskeletal joints to move through a normal and full 
range of motions.  Your ability to stretch depends on the condition of your joints, muscles, 
ligaments and tendons.  Our muscles are composed of thousands of small fibers forming bundles, 
kind of like how a rope is comprised of many strings.  When warm, our muscles are able to stretch 
and move like a rubber band.  When we try to stretch cold or stiff muscles, they are more likely to 
tear, like a frozen rubber band breaking instead of stretching.  Ligaments hold bones together at 
joints like in your knees, hips and spine.  Tendons connect muscles to bones.  Regular stretching 
through yoga or sports can help keep your muscles and ligaments elastic and your tendons strong 
and supple.  Lack of exercise can cause muscles, tendons, and ligaments to shorten and stiffen, 
increasing the chance of injury if overstressed. 
 
  
 

Fast Ball 
 
DESCRIPTION:  The visitor can test their pitching speed by throwing a tennis ball through the netted 
pitching cage hoops at a large bull’s-eye.  A radar gun records how fast the ball is moving.  The 
target lights up if the visitor hits the center of the bull’s-eye, while their pitching speed is displayed 
above. The visitor learns about the muscles involved in a pitch and the three stages of good pitching 
form.   
 

What’s the Science? 
In baseball, a pitcher relies on the complex laws of physics to guide his pitch.  He/she transmits 
energy to the ball by generating momentum with many movements of their body.  Muscles and 
joints in the shoulder, arm, wrist, back, hips, legs and even the feet must work together in a smooth, 
coordinated motion in order to throw the ball efficiently and limit the energy lost in the process.   
 
Pitchers use their entire bodies like a moving chain or a whip in order to achieve maximum arm 
speed.  The pitcher shifts their weight through their legs and hips and thrusts their body forward 
(this is the windup stage, generating about 3 horse power of energy).  Then comes the execution: 
The energy is transferred through the shoulder to the arm, wrist, hand, and then fingers for the 
release (about half the power is lost through the execution).  After the ball leaves the pitcher’s 
hand, all this built up momentum is halted by the follow-through, or recovery.  The pitcher 
conscientiously controls the deceleration of all the muscles just used.  Improper pitching techniques 
or overexertion can cause severe damage to the shoulder and the elbow.   
 
Finally, the baseball movement in flight results from three things: the initial speed of the pitch, 
gravity, and air resistance.  The speed of the baseball is clocked by a radar gun, just like the one in 
this exhibit!  The initial velocity (when the ball is released) is a bit faster than the speed registered 
by the radar gun.  This is because air resistance slows the ball from the moment it is released as it 
hurtles towards its target.  Gravity too, pulls the ball downward constantly at 9.8 meters per second 



every second. Good pitchers, through practice, can manipulate the forces of gravity and air 
resistance to throw the perfect curve ball, sinker, and of course, fast ball! 
 
Facilitation Ideas and Questions: 
Try throwing with your dominant arm first, then with your non-dominant arm.  How did your body position 
change when you switched arms?  Try imitating a baseball pitcher by completing a full windup, execution and 
follow through.  Can you improve your fast ball speed?   
 
  
 

 






