
The human Body

Meter Stick Drop
Purpose 

To compare reaction times when using sight and sound.

Process Skills 

Observe, measure, collect data, communicate, interpret 
data, identify and control variables, draw conclusions

Background 

The nervous system within your body helps send and receive signals 
that travel between your brain and every other part of your body. When 
you experience something with your senses, messages travel through 
nerves very quickly to your brain. Your brain figures out how to react 
to the new information. Then it sends signals to the proper part of the 
body to tell it how to react. 

In this experiment, a partner will drop a meter stick and you will see 
how quickly you can catch it. You will use either your sense of sight or 
sound to notice when the meter stick begins to fall. Then your brain will 
signal your hand to close around it. You will measure the distance the 
stick traveled before you caught it. This will give you an idea of how 
fast your reaction time was. 

Time – 30–45 minutes

Grouping – Pairs or small groups

Materials
(per group)
q data sheet
q meter stick
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EXPERIMENT The Human Body—Meter Stick Drop

between the other partner’s 
thumb and fingers. The end of 
the meter stick with the lowest 
numbers should be even with 
the top of the seated partner’s 
hand (see Figure 1).

 4.  The partner holding the meter 
stick should tell the seated 
partner to get ready to catch 
the meter stick. The seated 
partner must watch the very 
bottom of the meter stick. 
Sometime soon, without 
warning, the standing partner 
should release the meter stick, 
and the seated partner should 
catch it as quickly as possible.
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Procedure

Hypothesis: Read the procedures 
in Parts 1 and 2. As a group, discuss 
whether you think you will be  
able to catch the meter stick more 
quickly when using sight or sound. 
Explain why you think this will be 
so. Record your hypothesis on the 
data sheet.

Part 1: Measuring Reactions  

with Sight

 1.  Choose one partner to be the 
first one to catch the meter 
stick. This student should sit in 
a chair. Choose another partner 
to drop the meter stick. This 
student should stand and face 
the seated partner.

 2.  Have the seated partner extend 
one arm straight out, with the 
thumb and fingers about 5 cm 
(2 in.) apart (see Figure 1).

 3.  The standing partner should 
hold the meter stick near its 
top, and let it hang so that 
when it is released, it will drop 

Figure 1
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 5.  Look at the meter stick and 
find the first centimeter mark 
above the thumb of the partner 
who caught the stick (see 
Figure 2). The distance between 
the bottom of the stick and this 
mark is the distance the stick 
traveled before the student 
caught it. Record this distance 
as Trial 1 for that student, on 
Part 1 of the data sheet.

 6.  Set the meter stick back to its 
starting position, and try the  
test four more times, with the 
same student catching the stick. 
Record the results of each trial 
on Part 1 of the data sheet. 
Then calculate and record  
the average distance for that 
student. To find the average, 
add the distances of all five 
trials, and then divide the  
sum by five. You may round 
the average to the nearest 
centimeter. 

3

Figure 2

 7.  Now repeat the experiment 
so that each partner can test 
and record his or her reaction 
distance with sight five times. 
Then calculate and record the  
average reaction distance for 
each student.
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Figure 3

Part 2: Measuring Reactions  

with Sound

 1.  Try the experiment again, but 
this time, the seated student 
must have his or her eyes 
closed. The partner holding  
the meter stick should tell the 
seated partner to get ready to 
catch the meter stick. Sometime 
soon, without warning, the 
student dropping the stick  
must say “Now” at exactly  
the moment when the stick  
is released (see Figure 3). 

 2.  The seated student should try 
to catch the stick as quickly as 
possible once he or she hears 
the word “Now.” Again, find 
the first centimeter mark above 
the thumb of the partner who 
caught the stick. Record the 
distance for that student as 
Trial 1 on Part 2 of the data 
sheet.

 3.  Repeat the test with the first 
student four more times. 
Record the results of each trial 
on Part 2 of the data sheet. 
Then calculate and record  
the average distance for that 
student. Again, you may 
round the average to the 
nearest centimeter.

 4.  Now repeat the experiment 
so that each partner can test 
and record his or her reaction 
distance with sound five times. 
Then calculate and record the 
average reaction distance  
for each student.



Name________________________________________  Date_____________

EXPERIMENT The Human Body—Meter Stick Drop Data Sheet

Hypothesis: Will you be able to catch a meter stick more quickly when 
using sight or sound? Why do you think this will be so?

Collect Data 
Part 1: Measuring Reaction Distance with Sight

Name
Reaction Distance (in cm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average

Part 2: Measuring Reaction Distance with Sound

Name
Reaction Distance (in cm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average
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Name________________________________________  Date_____________

EXPERIMENT The Human Body—Meter Stick Drop Questions
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Analyze Data 

1.  During Part 1, did your reaction time improve from Trial 1 to Trial 5, 
or were the results about the same? Explain why you think this was so.

2.  Were your average results for the sight and sound tests very different, 
or were they very similar? Explain why you think this was so.

3.  Was your hypothesis proved or disproved?

4.  Explain at least three things that happened in your body that allowed 
you to catch the meter stick in Part 2 of this experiment.

Draw Conclusions 

1.  Do you have a faster reaction time when using sight or sound? 
Why do you think this is so?

2.  If you were sitting under a tree, and a large branch started falling 
toward you, would you rather be able to see it or hear it? Why? 
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Teaching Tips
Humans have important body systems that help us stay alive and healthy.  
Each system plays an important role, and is made up of several key organs  
and components. These parts must work together to keep us alive and healthy.  
An understanding of how our bodies work can raise our awareness of our own 
health, leading us toward safe and healthy practices. In this way, we can protect  
our most important asset—our body.

   Before all groups begin, ask student volunteers to help you model the 
procedures from Parts 1 and 2.

  Encourage students to share their hypotheses with the class before 
beginning the experiment, and to reflect on the results afterward. 

  In some cases, you may need the seated student to be higher off the 
ground, so that the meter stick does not hit the floor. You can have  
him or her stand while the dropper stands on a stepstool.

  It is unlikely that the entire meter stick will pass a student’s hand before 
he or she can catch it. But if it does, instruct the student to write “100 cm” 
on the data sheet. 

SPECIAL NOTE: In this experiment, students will not measure the actual 
amount of time between the drop and the catch. But knowing the distance 
will help them compare their reaction times from the sight tests with those 
from the sound tests.

safety    Be sure the meter stick will not give students splinters.
  Students should be instructed only to drop the stick, not throw it or wave 

it in the air.

materials    You can substitute a yardstick for the meter stick if teaching English units.
  Meter sticks are inexpensive and can be found at hardware stores. They 

are sometimes even given away as free promotional items. Alternatively, 
you may want to ask ahead of time for volunteers to bring one in.

   Variation: Let students explore trying to catch objects shorter than a meter 
stick. They may find that there is a point at which an object is too short to  
be caught.

  Variation: Let students use stopwatches to measure actual reaction times. 
See the Process Science tab on  for resources to help 
students understand how to measure time with a stopwatch.

set-up and 
procedures

extensions and
variations 

The human Body

Meter Stick Drop
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  Math: Have students research the actual amount of time it takes for an 
object to fall short distances. Then have students use this information  
and the results from Tables 1 and 2 to calculate their actual average 
reaction times.  

  Inquiry Science: Collect the data from the whole class, and encourage 
students to draw conclusions about reaction times for certain populations. 
They might compare girls vs. boys, younger vs. older students, etc.

  Inquiry Science: Have group members try various means of distraction for 
the student trying to catch the stick. For example, they might tap on the 
student’s arm, wave their arms, or sing a song while the other partner is 
trying to concentrate. Or have the student who is catching the stick recite 
the alphabet backwards or turn his or her head to one side while trying to 
catch the stick. Compare how each type of distraction affects reaction time.

  Guest: Invite a police officer to explain to students the importance of 
reaction time when they are riding a bicycle or when adults are driving  
a car. Encourage students to discuss how distractions may create risk by 
reducing reaction time.

  Home Connection: Have students list video games or other games and 
activities in their homes that require quick reactions.

  Research: See Using the Internet in the Unit Guide for suggested websites 
to extend the learning.

EXPERIMENT The Human Body—Meter Stick Drop
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EXPERIMENT The Human Body—Meter Stick Drop Data Sheet

answer key

Hypotheses will vary, but should be supported by logical reasoning or a plausible theory. Hypotheses may 
vary from student to student.

Data on the tables will vary. The average distance on each row should be an accurate average of Trials 1–5.

Name________________________________________  Date_____________

EXPERIMENT The Human Body—Meter Stick Drop Data Sheet

Hypothesis: Will you be able to catch a meter stick more quickly when 
using sight or sound? Why do you think this will be so?

Collect Data 
Part 1: Measuring Reaction Distance with Sight

Name
Reaction Distance (in cm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average

Part 2: Measuring Reaction Distance with Sound

Name
Reaction Distance (in cm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average
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Analyze Data 

1.  During Part 1, did your reaction time improve from Trial 1 to Trial 5, or were the results about 
the same? Explain why you think this was so.

Results will vary. Students should analyze their row on Table 1 to see whether the distance stayed 
roughly constant, or whether there was a pattern. The results are likely to be similar across all trials, 
because the task is easy to learn. Performance will probably not improve much with practice. If there 
is a lot of variation, it may be due to slight changes in the methods used.

2.  Were your average results for the sight and sound tests very different, or were they very 
similar? Explain why you think this was so.

Results will vary. Students should compare just the averages from Tables 1 and 2, and make an 
accurate observation. The results are likely to be similar because both senses work very quickly. 

3.  Was your hypothesis proved or disproved?

Students should compare their hypothesis with the data from Tables 1 and 2. The answer may be 
different for different members of the group.

4.  Explain at least three things that happened in your body that allowed you to catch the meter 
stick in Part 2 of this experiment.

First, the student’s ears heard their partner say “Now.” Then nerves sent signals via nerves from the 
ears to the brain, telling it that the key word has been spoken. The brain knew that the next instruction 
was to close the hand, so it sent a signal to the hand to close around the meter stick. Finally, the hand 
closed and caught the meter stick. 

Draw Conclusions 

1.  Do you have a faster reaction time when using sight or sound? Why do you think this is so?

Results will vary. Students should base their conclusion on comparing their own data from Tables  
1 and 2. If there is a distinct difference, it may be due to the student having developed one sense  
more than the other through his or her daily activities. Some students may have a vision or hearing 
impairment that affects reaction time with that sense. 

2.  If you were sitting under a tree, and a large branch started falling toward you, would you 
rather be able to see it or hear it? Why?

Answers will vary. Whichever sense the student cited in conclusion #1 should be cited here, because 
that sense would give him or her the most time to be able to move out of the path of the falling branch.

EXPERIMENT The Human Body—Meter Stick Drop Questions

answer key and explanaTions
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The Sense of Sight

light shines 
from the Sun

light reflects 
off an object

light  
enters eye

eye sends  
signal to the brain

brain interprets 
signals and 
recognizes objects

Cende Hill/© Learning A–Z



Beyond the Book

How does the amount of light around you affect your 
eyes? Make a hypothesis and write it down. Study your 
eyes in a mirror, looking at the iris and pupil. Make a 
sketch of one eye, labeling the different parts. Dim the 
lights. Look at your eyes again in the mirror. Make a 
sketch of what you see. Describe any differences.

What else can you observe about your eyes? Think of 
another question you could ask and design a test that 
will answer it. NOTE: Do not shine bright lights into 
your eyes, and never ever look into the Sun!

Try your test. Record your observations and analyze 
your results. Did they match your hypothesis? Write a 
summary of your findings. Be sure to include evidence 
from what you observed.

How do animals other than those in this 
book use their eyes? Which ones have special 
features or abilities? Learn more about animal 
eyes online or in the library.

FOCUS  Book

INCREDIBLE

EYES



If you look at your eyes 
in the mirror, you will 
see the pupil and the 
iris. The pupil is the dark 
hole in the center. The 
iris is the colored part. 
These two parts work 
together to let light into the eye.

Have you tried to take a photo in a dark room? The 
picture will look better if you use a flash. Light from the 
flash reflects off the items in the room. Reflected light 
enters the camera and the camera records the image. 
Animal eyes do something similar. They take in reflected 
light and the brain makes sense of the image. 

Why Eyes?

How do eyes help animals survive? 
Structure and Function

FOCUS Question

pupil

iris

INCREDIBLE

EYES

Incredible Eyes 
© Learning A–Z
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HOW A HUMAN EYE SEES

When reflected light enters the eye, it passes through the 
cornea, a thin, clear covering. Next, the light goes into the 
pupil. Eye muscles on the iris control the pupil by making 
it larger or smaller. This lets in more or less light.

The lens is the curved structure in your eye that bends 
light to focus an image onto the back of the eye. In the 
back of the eye is the retina. The image that forms there 
is actually upside down! The brain fixes this and flips the 
image to make it right-side-up.

What makes a green 
leaf look green? The 
answer begins with 
understanding sunlight. 

You can make a rainbow 
with a prism, which 
separates the Sun’s 
white light into the 
many colors we see. 
When sunlight hits 
a leaf, some light is 
absorbed and some is reflected. A green leaf 
absorbs all the colors of light except green.  
The reflected green light is the color you see. 

Your eye has small cells in the retina called cones that 
respond to different colors of light. When you see green, 
the cones that react to the color green send signals to 
your brain. Your brain processes that information and 
tells you that you are seeing green.

How the Eye Works Roses Are Red

When you see 
a green leaf, it is  
because only green 
light is reflected off 
the leaf into your eye.

lens

cornea

iris

pupil

retina

a prism

This diagram shows how the human eye works. Other animal eyes work  
in a similar way.

Some animals, such as snakes, vampire bats, and 
bedbugs, can “see” heat. One form of heat is  
infrared light, which is outside the spectrum of  
light that humans can see.

 Inside Living Things • Incredible Eyes 3 4



octopus eye

Unlike people, cats are most active at night. How do 
they see in the dark? Cats have a shiny, reflective surface 
inside their eyes. This surface reflects light onto the 
retina to help cats see in the dark. At night, their pupils 
open up to let in more light. Other nocturnal animals, 
like deer, have similar eyes.

Deep-sea animals like the giant squid and the octopus 
live in darkness. They have some of the largest eyes of 
all animals. Large eyes can let more light in to help these 
animals see in the dark.

cat eyes

the eyes of a 
prey animal

Seeing in the Dark Eat or Be Eaten
One of the biggest reasons animals need vision is to be 
able to hunt for food and to avoid being hunted. Animals 
that hunt are called predators, and the animals they eat 
are called prey. 

Most predators, 
including owls, have 
eyes on the front of 
their heads. This  
lets them focus both  
eyes forward, giving  
them stereoscopic  
(STEH-ree-oh-SKOP-ick)  
vision. Their two eyes create a 
single image. This ability helps 
animals tell how far away an 
object is. Try covering one eye. 
It’s hard to figure out how 
near or far something is 
without stereoscopic vision.

The owl’s prey, a squirrel, has 
eyes on the sides of its head. 
This allows the squirrel to spot 
predators on all sides without 
moving around and risking 
getting noticed. 

predator eyes
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Compound EyesSwivels and Stalks
Arthropods, such as 
crabs, insects, and 
spiders, have compound 
eyes. Compound eyes 
are made up of many 
small parts. The fly on 
this page has two giant 
eyes. Each eye is actually 
hundreds of tiny eyes.

The basic unit of the compound eye is a group of 
cells that forms an image. Some insects have fewer 
than a dozen of these groups. Dragonflies have many 
thousands! When a dragonfly sees the world, its brain 
has to make sense of thousands of different images. 
The insect brain might be small, but it is not simple. 

A crab’s eyes are on top of movable stalks. The stalks let 
the crab see in all directions. Each eye swivels around to 
track nearby movement. A chameleon’s eyes can also 
turn in different directions. Each eye rotates on its own! 

Crabs and chameleons can see all the way around their 
bodies. Yet both can also focus their eyes in the same 
direction, giving them stereoscopic vision. They can 
scan for meals and avoid being a meal at the same time. 
Though crab and chameleon eyes look different, they 
help each animal in similar ways.

Compound eyes are made of groups 
of cells called ommatidia.

eyestalks on a crab

eyes

eyestalks

A jumping spider has multiple 
pairs of compound eyes. It 
spots prey with two sideways-
pointing eyes. Then it homes 
in with an extra pair of large, 
front-facing eyes.
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A gecko can 
clean its own 
eyes by  
licking them.

Eyes are important for 
survival, so it pays 
to keep them 
safe. We wear 
sunglasses to 
keep the sunlight 
and dust out of 
our eyes.

Some animals have 
eyelashes and eyelids to 
protect their eyes. Camels have 
double rows of eyelashes to keep out 
sand and dust. They also have bushy  
eyebrows to shield their eyes from sunlight. 

Fishes, frogs, snakes, and many other animals have 
a special membrane. This is a clear covering that 
prevents scratches and other harm to their eyes. 

Eye Protection
Write your answers on separate paper. Use details from 
the text as evidence. 

1  What are the basic parts of a human eye, and how  
do they work like a camera? 

2   After leaving a dark movie theater on a Saturday 
afternoon, you step out into the bright sunshine. 
What happens in your eyes? Why? 

3  Examine the prism on page 4. Explain why a red rose 
appears red. 

4  Compare and contrast the eyes of a cat with the  
eyes of an octopus. How do the structures of each 
animal allow it to see in the dark?

5  How do a fly’s compound eyes work to make this 
insect extremely difficult for other animals  
to catch?

How do eyes help animals survive? Study the photos 
of a predator (owl) and prey (squirrel) on page 6, 
as well as an animal that can be both predator and 
prey, such as the crab on page 7. Explain how the 
specific features of their eyes help keep each  
animal alive.

FOCUS Question

bushy 
eyebrows

inner  
eyelashes outer  

eyelashes

the eye of  
a camel
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Name   Date 

Light and Vision 

Lesson 4

Part 1. Make a Model
For a snack, you decide to eat an apple that is sitting on a table. Make a model that shows 
how you can see the apple, decide to eat it, and then pick it up. Use arrows to represent 
the steps in the process and use labels to identify important parts of the model.

Use your own words to describe the process shown in your model. 



Storyline Assessment
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Name   Date 

Light and Vision 

Lesson 4

Part 2. Use the Model 
Use the model you made in Part 1 to answer the questions.

1.  How would you have to change the model if the room became totally 
dark? Why? 

2.  How would you have to change the model if you closed your eyes? 
Why?



Storyline Assessment
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Name   Date 

Light and Vision 

Lesson 4

Part 3: Cause and Effect
Look at this picture of a giant panda. Then answer the questions.

1.  Why are you able to see the picture? Write a statement about light that 
answers the question. Include one cause and one effect.

2.  Put your hand over the picture. Why can’t you see the panda? 
Write a cause-and-effect statement about light that answers the question. 
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ANSWER KEY AND TEACHING TIPS

Storyline Assessment

*  Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and partners that developed the Next Generation Science Standards was involved in the 
production of, and does not endorse, this product.

Light and Vision 

Lesson 4

Connections to the Next Generation Science Standards*
Target Science and Engineering Practice: Developing and Using Models
• Develop a model to describe phenomena.

Associated Performance Expectation: 4-PS4-2. Develop a model to describe that light reflecting 
from objects and entering the eye allows objects to be seen.

All questions in this assessment relate to the Disciplinary Core Ideas DCI  of this Performance 
Expectation. Look for the SEP  and CCC  symbols for questions that specifically address Science  
and Engineering Practices and Crosscutting Concepts.

Summary
Students make a model and answer questions to show their understanding of the relationship 
between light and vision. They also create cause-and-effect statements explaining how light  
and vision are related. 

Part 1: Make a Model
Students should draw a model that includes a light source 
(the room light), an apple, a person looking at the apple, 
and one of the person’s hands lying on the table or 
reaching for the apple. Students might also add a sketch 
of the brain or may simply point to the head as the place 
where the brain recognizes the object as an apple and 
where the person decides to eat it. Models should be 
appropriately labeled and should include arrows that flow 
from the light source to the apple, from the apple to the 
eyes, from the eyes to the brain, and from the brain to 
the hand. See example.

First, light from the room light shines on the apple. Then the light reflects into my eyes. This signal 
goes to my brain, which recognizes it as an apple. My brain then sends a signal to my arm and hand 
to pick up the apple so I can eat it.

SEP

hand

apple

eye

light source

brain



5© Learning A–Z  All rights reserved. www.sciencea-z.com

Storyline Assessment Light and Vision 

Lesson 4

Part 2: Use the Model
1.  There would be no light in the room, so no light would hit the apple and reflect into my eyes.  

I would not draw any arrows because no light would reach the apple or my eyes. Also, my eyes  
would not send a signal to my brain, and my brain would not tell my hand to pick up the apple. 

2.  The light would still hit the apple, but I would not be able to see the light or the apple because my 
eyelids would be blocking the light. I would still draw an arrow from the apple to my eyes. But I 
would not draw an arrow from my eyes to my brain or from my brain to my hand because I could  
not see the apple.

Part 3: Cause and Effect
1.  Light from the light bulb in the classroom (or sunlight) hits the picture and bounces off of it, 

causing light to reflect into my eyes. The effect is that I am able to see the picture of the giant 
panda.

2.  My hand is blocking the light, which causes the light to hit my hand instead of the picture.  
The effect is that I cannot see the picture of the giant panda.

Teaching Tips
If students have trouble performing the tasks on this assessment, ask them to look back at the 
model they created after doing the Meter Stick Drop Process Activity. As a class, discuss how light  
in the room reflected off the meter stick and entered their eyes, allowing them to see it. Review the 
Sense of Sight Science Diagram, pointing out the important parts of the model that help explain the 
relationship between light and vision, including the role of the arrows to show the path of light and 
the movement of signals in the body. Also help students understand that light and vision represent  
a cause-and-effect relationship because the way in which light interacts with objects causes us to  
be able to see and affects the way we view the world.

Extensions
For students who complete their work early or are ready for an extra challenge, assign additional 
resources related to this topic found on the Grade 4 Structure, Function, and Information Processing 
NGSS page on Science A–Z.

SEP

CCC

CCC
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