Biology Labs with Computers

Student Workbook

B15: Reaction Time to Sound, Light and Touch

012-06635B

Name _____________________
Class ______________
Date _________


Activity B15: Reaction Time to Sound,

Light, and Touch (Photogate)

	Concept
	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	Physiology
	B15 Reaction.DS
	B15A Reaction Time
	B15A_RCT.SWS


	Equipment Needed
	Qty
	Consumables
	Qty

	Photogate Head (ME-9498A)
	2
	Cardboard, 20 by 20 cm
	1

	Time-of-Flight Accessory (ME-6810)
	1
	Tape
	1 roll

	Pen, dowel or stick
	1
	


Note: This activity requires two people.

What Do You Think?

[image: image5.png]


The purpose of this activity is to measure human reaction time to sound (audible stimulus), light (visual stimulus), and touch (tactile stimulus). Which reaction time will be quickest?

Take time to write an answer to this question in the Lab Report section.

Background

[image: image6.wmf]Reaction time in this activity is the time to make a response to a stimulus. In this activity you will measure reaction time to a sound stimulus, reaction time to a light stimulus, and reaction time to a touch stimulus. First, measure the reaction time to a sound made by striking a Time-of-Flight Accessory with a pen or dowel. Then measure the reaction time to a light emitted when a Photogate beam is blocked. Finally, measure the reaction time to a touch on the shoulder.

For You To Do

One person should be the tester while the other person is measured (the other person is the ‘reactor’). Then switch roles and repeat the measurements. Use DataStudio or ScienceWorkshop to measure and display the reaction times.

	Part
	Tester
	Reactor

	Reaction to Sound
	Strike the Time-of-Flight Accessory with a pen or dowel to make a sound.
	Block a Photogate beam when you hear the sound.

	Reaction to Light
	Block a Photogate beam to turn on the light-emitting diode (LED) on the Photogate.
	Block a Photogate beam when you see the LED turn on.

	Reaction to Touch
	Block a Photogate beam at the same instant that you touch the person’s shoulder.
	Block a Photogate beam when you feel the touch on your shoulder.

	SAFETY REMINDER
· Follow all safety instructions.
	[image: image1.wmf]


PART IA: Computer Setup – Reaction to Sound
For this part of the activity you will need the Time-of-Flight Accessory and one Photogate.

[image: image7.wmf]1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and turn on the computer.

2.
Connect the Time-of-Flight Accessory stereo phone plug into Digital Channel 1. 

3.
Connect a Photogate stereo phone plug into Digital Channel 2.

4.
Open the file titled as shown:

	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	B15 Reaction.DS
	B15A Reaction Time
	B15A_RCT.SWS


•
The DataStudio file has a Digits display, a Table display, and a Workbook display. Read the instructions in the Workbook. 

•
The ScienceWorkshop document has a Digits display and a Table display. The ScienceWorkshop document also has a Start condition and a Stop condition and the Experiment Setup window shows a ‘Power Amplifier’ plugged into Channel A.

NOTE: If you use ScienceWorkshop you need to modify the ScienceWorkshop document before you record data. See the Appendix at the end of the activity.

•
Data recording is automatically set at 10,000 measurements per second (the default for a Photogate or the Time-of-Flight Accessory). 

Pre-Lab

Make a mask for one of the Photogates for Part B (Reaction to Light). Cut a piece of cardboard so it can fit over the Photogate as shown in the diagram. This mask will be used to hide the hand of the Tester during data recording in Part B. 
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PART IIA: Equipment Setup – Reaction to Sound
Reaction time is the time between the signal going into Channel 1 and the signal going into Channel 2. The timing begins when the test strikes the Time-of-Flight Accessory to make a sound (signal goes to Channel 1) and the timing ends when the Reactor blocks the Photogate beam (signal goes to Channel 2).

1.
Tester: Hold the Time-of-Flight Accessory in your hand or place the Accessory on a table so you can sharply hit the center of it with the end of a pen or a dowel to make a sound. 

2.
Reactor: Sit or stand with your back to the Tester. Set up the Photogate in front of you so you can use a finger to ‘chop down’ through the Photogate’s infrared beam as soon as you hear the sound from the Tester. 

PART IIIA: Data Recording – Reaction to Sound
1.
Tester: Get ready to record the reaction time to a sound stimulus (i.e., you will hit the Time-of-Flight Accessory to make a sound). 

Reactor: Face away from the Tester. Place your hand above the Photogate beam so you can pass your hand through the beam in a quick, downward chopping motion when you hear the sound of the Tester hitting the Time-of-Flight Accessory.

2.
Tester: Start data recording. (Hint: Click ‘Start’ or click ‘REC’.) Then, strike the Time-of-Flight Accessory with a pen or dowel to make a sharp sound.

•
Timing begins when the Time-of-Flight Accessory is hit.

•
Reactor: As soon as you hear the sound of the Tester hitting the Time-of-Flight Accessory, pass your hand downward through the Photogate beam to stop the timing. [image: image9.wmf]
•
The Digits display will show the amount of time. 

3.
Repeat the process five times. 

PART IB: Computer Setup – Reaction to Light
1.
Unplug the Time-of-Flight Accessory from Digital Channel 1.

2.
Connect the other Photogate stereo phone plug into Digital Channel 1.

3.
Continue to use the same DataStudio or modified ScienceWorkshop file.

PART IIB: Equipment Setup – Reaction to Light
Reaction time is the time between the signal going into Channel 1 and the signal going into Channel 2. The timing begins when the Tester blocks the first Photogate (signal goes to Channel 1) and the timing ends when the Reactor blocks the second Photogate (signal goes to Channel 2).

1.
Tester: Tape the cardboard mask onto the Photogate in such a way that you can hold the Photogate in one hand and keep your other hand hidden behind the cardboard mask. 

2.
Reactor: Sit or stand facing the Tester. Set up the Photogate in front of you so you can use a finger to ‘chop down’ through the Photogate’s infrared beam as soon as you see the light-emitting diode (LED) on the Photogate turn on. 

PART IIIB: Data Recording – Reaction to Light
1.
Tester: Get ready to record the reaction time to a light stimulus (i.e., you will block the Photogate beam and cause the LED to turn on.). Hold the Photogate with the cardboard mask in front of the Reactor in such a way that the Reactor can see the LED on the Photogate but cannot see your hand. 

Reactor: Face toward the Tester so you can see the LED on the Photogate. Place your hand above the Photogate beam so you can pass your hand through the beam in a quick, downward chopping motion when you see the LED turn on.

2.
Tester: Start data recording. (Hint: Click ‘Start’ or click ‘REC’.) Then, use your finger to block the Photogate beam. 

[image: image10.wmf]P

h

o

t

o

g

a

t

e

L

E

D

M

a

s

k

•
Timing begins when the Tester blocks the Photogate beam.

•
Reactor: As soon as you see the LED turn on, pass your hand downward through the Photogate beam to stop the timing. 

•
The Digits display will show the amount of time. 

3.
Repeat the process five times. 

PART IC: Computer Setup – Reaction to Touch
1.
Continue to use the same DataStudio or modified ScienceWorkshop file.

PART IIC: Equipment Setup – Reaction to Touch
1.
Tester: Remove the cardboard mask from the Photogate. Stand behind the Reactor so you can touch the Reactor on the back. 

2.
Reactor: Sit or stand facing away from the Tester. Set up the Photogate in front of you so you can use a finger to ‘chop down’ through the Photogate’s infrared beam as soon as you feel the Tester touch your back. 

PART IIIC: Data Recording – Reaction to Touch
1.
Tester: Get ready to record the reaction time to a tactile stimulus (i.e., you will block the Photogate beam as you touch the Reactor on the back.). Hold the Photogate just above and slightly behind the Reactor’s upper shoulder in such a way that you can bring your finger down through the Photogate beam and touch the Reactor on the back at the same time. 

Reactor: Face away from the Tester so you cannot see when the Reactor is the LED on the Photogate. Place your hand above the Photogate beam so you can pass your hand through the beam in a quick, downward chopping motion when you feel a touch on the back.

[image: image11.wmf]2.
Tester: Start data recording. (Hint: Click ‘Start’ or click ‘REC’.) Then, use your finger to touch the Reactor on the back and block the Photogate beam at the same time. 

•
Timing begins when the Tester blocks the Photogate beam.

•
Reactor: As soon as you feel a touch on the back, pass your hand downward through the Photogate beam to stop the timing. 

•
The Digits display will show the amount of time. 

3.
Repeat the process five times. 

Analyzing the Data
1.
Set up the Table so it displays all your data. Record the reaction times for sound, light, and touch.

2.
Use the built-in analysis tools in the Table display to find the mean of the reaction times to the sound, light, and touch. Record the mean for each part.

•
Hint: In DataStudio, click the ‘Statistics’ menu button ([image: image2.png]


). Select ‘Mean’. The Minimum, Maximum, and Mean appear at the bottom of the Table.

•
In ScienceWorkshop, click the ‘Statistics’ button ([image: image3.png]


). The Minimum, Maximum, Mean and Standard Deviation appear at the bottom of the Table.

Record your results in the Lab Report Section

Lab Report - Activity B15: Reaction Time to Sound, Light and Touch

What Do You Think?

The purpose of this activity is to measure human reaction time to sound (audible stimulus), light (visual stimulus), and touch (tactile stimulus). Which reaction time will be quickest?

Data Table

	
	Sound 
	
	Light 
	
	Touch

	Trial
	Time (s)
	Trial
	Time (s)
	Trial
	Time (s)

	1
	
	1
	
	1
	

	2
	
	2
	
	2
	

	3
	
	3
	
	3
	

	4
	
	4
	
	4
	

	5
	
	5
	
	5
	

	Mean
	
	Mean
	
	Mean
	


Questions

1.
Which reaction time is fastest on average? 

2.
The reaction time to one stimulus compared to the other may be different because the person being tested had more trials to “practice”. How could a test be done to determine the effect that practice has on reaction time?

Appendix: Modify the ScienceWorkshop Document

Make two modifications to the ScienceWorkshop file for this activity. Remove the ‘Power Amplifier’ from Analog Channel A and remove the Start and Stop conditions in the Sampling Options window.

Remove the ‘Power Amplifier’ from Analog Channel A:

[image: image12.wmf]1.
In the Experiment Setup window, click the Power Amplifier icon to make it active.

[image: image13.wmf]2.
Press the ‘delete’ key on the keyboard. Click ‘OK’ in the alert window to return to the Experiment Setup window.

Remove the ‘Start’ and ‘Stop’ conditions:

[image: image14.wmf]1.
Click the ‘Sampling Options’ button ([image: image4.png]‘Sampling Options.



) or select ‘Sampling Options’ in the Experiment menu to open the Sampling Options window.

2.
Click ‘None’ under Start Condition and under Stop Condition. Click OK to return to the Experiment Setup window. Save your changes.
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