[image: image1.jpg]Measuring and Comparing Human Response Rates*

Participate in the teacher demonstration of a student trying to catch a dollar bill, then
think about the following questions.

Are quick responses important for survival? Are they needed for humans to survive in a
urban environment? How quickly do humans react to sensory stimuli? What differences
are there among individuals or groups of individuals? Do males have quicker reaction
times than females? Will your reaction rate be quicker if the initial stimulus is by sight,
touch, or hearing? You will be testing your reaction rates using 3 major sensory
pathways to the brain -- visual, auditory, and touch. You can estimate reaction time by
measuring on a falling ruler the distance it drops before you catch it.

Maozterials
« meter stick

» calculator

» graph paper - optional

« blindfold goggles - optional

Procedure
1. Construct a data table in your Log similar to the one shown below.

Meter stick Drop Distances and Reaction Times
with Visual, Auditory and Tactile Stimuli

Trial Part A 1 Part B Part C
Number Visual Auditory Touch
You Partner You Partner You Partner
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Average
Distances
Estimated Time

Class Average
Distances

Class Average

{ Calculated Time

2. Watch the teacher demonstration for how to hold and release the meter stick.
Note that the partner being tested should align her/his thumb and index finger
with the bottom (0 cm mark) of the meter stick (bottom photo).
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Construct a hypothesis that predicts which of the three stimuli will allow you to
grab the stick most and least quickly.

- visual: being able to see when the stick is dropped

- tactile: being touched exactly when the stick is dropped, but being unable to see
~ auditory: hearinga sound exactly when the stick is dropped but without seeing

You will want to preserve the condition of your meter stick. Place a book on the floor
directly under where the meter stick would drop if it is not caught. The meter stick's
edges can chip if they strike a hard surface.

Test the Visual Stimulus variable.

Your partner will hold the meter stick at the 0 cm mark, while you stand with your
hand extended at shoulder height. The top of your thumb and first finger should be
aligned with the bottom (0 cm mark) of the meter stick. When you see your partner
release the meter stick, grab it with your hand. Read the centimeter value
immediately above your thumb. Record this value in the data table. Repeat 4 more
times for a total of 5 trials. Record each number in your Log data table. Now switch
roles and repeat the trials.

Test the Auditory Stimulus variable.

Stand as before, but this time put on the blindfold goggles. When your partner
releases the stick, he/she will say something like "Go." Your job is to grab for the
stick as quickly as possible. Repeat 4 more times and record the centimeter values in
tha data table. Now switch roles and repeat the trials.

Test the Tactile Stimulus variable.

Using your blindfold goggles so that you cannot see. Instead of saying “Go” as
above, your partner will touch your opposite hand as the stick is released. Try to grab
the stick as soon as you feel this touch. Repeat 4 more times, and record the
centimeter values in the data table. Now switch roles and repeat the trials.

Distances on the meter stick are not a direct measure of reaction time. The
relationship is actually not linear. You now need to convert your average distances
on the meter stick to actual reaction times using the graph on the following page.
Find the point at which the distance you wish to convert in centimeters on the X axis
intersects with the graph line. Then read the time in milliseconds directly to the left
of that point on the Y axis. Record on the data tabie that number for your and your
pariners average time.

Record the class average distances on your data table when they are calculated. Find
the corresponding reaction times in milliseconds for these values.
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Data and Calculations:

E

Table with numbers and averages

2. Bar graph showing your own, your partner’s and the class’s average reaction times

for all 3 stimuli

Conclusions and Questions

1.

g

Compare the average reaction rates of you and your partner for all 3 stimuli — visual,
auditory and tactile.

Compare your average reaction rates to the average reaction rates of the class for all 3
stimuli —visual, auditory and tactile.

To which stimuli were you able to react the most quickly? The most slowly. Why do
you think this is the case?

Discuss at least two of the many inconsistencies or sources of error that could effect
the accuracy of this experiment. Describe at least ONE thing you would do
differently to increase accuracy.

Choose one type of stimulus (visual, auditory or tactile) — Start at the beginning with
the senses picking up the stimulus and trace the pathway of the signal through the
body. You must name as many nerves, organs, or body parts that would be used to
get a message from the senses to the brain and a response (to catch the ruler) to the
hand. Good luck — think, think, think!

Final Summary — Discuss the main concepts you are supposed to have learned by doing

this activity

From Leanard Penick. 2007 BIOCOMM — Biology in the Community. Armonk, NY: Its
about time publishing

* Adapted by Mrs. Waeschle. Clarenceville School District 2009





