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Reaction Time - An Investigation 
Part A
Curriculum Links: 

Senior 2 Science – In Motion

S2-3-11 Investigate the factors that influence braking distance. Include: reaction time, friction, condition of driver, speed. GLO: C2, C3, C6, D4

GLO: C2, C6, C7, E3

S2-3-13 Use the decision-making process to address an STSE issue related to safe driving conditions. Examples: adverse driving conditions; reaction time and narcotic influences such as blood alcohol level; excessive vehicle speed...GLO: B3, C4, C5, C8
S2-0-1a Propose questions that could be tested experimentally GLO: C2

S2-0-1b Select and justify various methods for finding the answers to specific questions GLO: C2

S2-0-1c Identify STSE Issues which could be addressed GLO: C4

S2-0-3b Identify probable mathematical relationships between variables examples: relationship between braking distance, velocity, and friction… GLO: C2

S2-0-3c Plan an experiment to answer a specific scientific question. Include: materials, variables, controls, methods, safety considerations. GLO: C2

S2-0-3d Summarize relevant data and consolidate existing arguments and positions related to an STSE Issue. GLO: C4
Introduction to Reaction Time 

Materials:

- a stopwatch
- chalkboard and chalk

- Dominoes

- overhead of neurons and of the signal pathway

- a paper bag

- two skipping ropes
Demonstration Procedure:

O - Pop a paper bag at the beginning of the class.
E - Discuss what happens when we hear a loud noise or stimulus. When a stimulus is present our nerves sense this and send a message to the brain. The brain then processes the information and sends a message back telling the body how to react. The response to the paper bag popping was a reflex reaction. Your body reacted without you having to consciously think about how to react. We also have non-reflex reactions, where we have to think about how we want our body to react.

P – If you know the stimulus is coming (non-reflex reaction) do you react slower, at the same rate, or faster? Next we will all stand in a circle and hold hands. One person will squeeze the hand of the person next to them. They in turn will squeeze the next person’s hand and so on around the circle. Do you think the reaction time be the same as it was for hearing the paper bag pop? How will it differ? Why?
O – Have the class stand in a circle and all hold hands. One person needs to be the timer. Have everyone close their eyes. One person starts to send the signal around the circle by squeezing the hand of the person next to them. The signal gets sent around the circle. When it reaches the first person they say stop and the time is recorded. Find the average reaction time of the people in the circle by dividing the time by the number of people. What had to happen in each person’s body to send that signal around the circle?
E – Explain the pathway that the signal travels through in the body. The use of an overhead of the nervous system and the structure of a neuron and synapses will be helpful. Our nervous system is made up of three parts; the autonomic nervous system which controls the automatic functions of life like digestion and breathing,  the central nervous system consisting of the brain and spinal cord, and the peripheral nervous system consisting of all the nerves that branch from the brain and the spinal cord throughout the body. Simply put the sensory neurons are the nerves that sense things outside our body – hot, cold, a sharp object, or a loud noise. These are called stimuli. The sensory neurons send a chemical signal to our central nervous system along a pathway of nerve cells. The central nervous system then processes this information. It then sends a signal back through the motor neurons to the muscles telling the body how to react to the stimulus. 
As an analogy use a line of dominoes. Set up an arch of dominoes, for effect if you have a preserved brain in a jar put it above the top of the arch. Push over the first domino – this is the stimulus. As the dominoes fall they represent the signal being passed. Another analogy is to have three students stand in a line connected by two skipping ropes (student-rope-student-rope-student). Have one student flick his end of the skipping rope. When the “signal” reaches the student in the middle, he/she then flicks the other skipping rope to send the “signal” to the third students. Two different colored ropes to symbolize sensory vs. motor signals is ideal. Point out how as we stood in a circle and passed the “squeeze” around the circle we acted like nerve cells. We received a signal and then passed it to the next cell to pass on the message. The points where we where holding hands represent a synapse between nerve cells. 

P - There is always a delay from the time that the stimulus is sensed to when the body reacts. This is called the reaction time. We have already found one way to measure reaction time. Next we will investigate a way to measure individual reaction time and the factors that can affect it.  

Safety Precautions:

There are no safety concerns with this demonstration. 

Reference: Kalumuck, Karen. 2000. Circle of Nerves, Human Body Explorations. The Exploratorium Teacher Institute. 
Part B 
Individual Reaction Time - 
Now that we have an understanding of what reaction time is, we will look at a way to measure individual reaction time. This will be done using the Ruler Drop Test. 

1. Hold your arm out in front of you with your hand with your thumb and fingers 2 inches apart. 

2. Have your partner hold the ruler such that the end is directly at the level of the open space between your thumb and fingers. 

3. Without notice, your partner will drop the ruler and you must catch it as quickly as possible. 

4. Use the formula below to calculate your reaction time:


Reaction time (s) = 
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The Investigation

The investigation we will undertake will examine the affects of different distractions on a person’s reaction time. This is important as reaction time contributes to stopping distance. Stopping distance = reaction time x velocity + braking distance
Brainstorm as many different distractions to a driver as you can in the space below:

Of the distractions listed which of the following do you think you could simulate with the following list of supplies? Circle them! (Remember that simulate means to imitate or make a model of something, so it doesn’t have to be the “real thing” but a way to show the same effects).

- a stereo




- saran wrap
- a ringing cell phone



- your voice/ body

- safety goggles



- chairs and tables
- your lab group!





- things found in and around the classroom – be creative!

Introduction to Fair Testing

What is meant by fair testing? Recall that a variable in an experiment is one of the aspects that we can control by keeping the same each time or changing. If we wanted to study one variable in particular, we would have to run the same experiment several times keeping some variables the same and changing others. If we changed all the variables each time we would not be able to identify which changed variable caused the different results. A fair test is a test in which only one variable is changed at a time to see what affect if has. 
Fill out the following table to complete your investigation plan.
Investigation Plan

	1. What is the purpose of the investigation? (What are we testing?)


	2. What variable are we changing in the investigation? 



	3. How is that variable being changed?



	4. What is staying the same throughout the investigation? (How are we making this a fair test?)


	5. Will you run a control test to compare the variations to? What will it be?


	6. List the equipment you will need for this investigation



	7. Method:

What method will you use to carry out your investigation? Explain the steps you will take clearly so that another student could repeat the investigation the same way that you did without needing assistance. You may use point form.


	Data Collected                                                   Reaction time = 
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	Interpretation of Data

What does your data tell you about the relationship between distractions or influences on the driver’s reaction time?



	Conclusion

Make a statement in a few sentences to summarize the experiment and your conclusions based on your data.



	Analysis  Questions
1. Which investigated distraction had the most influence on the driver?

________________________________________________________________________________
2. How did your simulated distraction represent reality?

________________________________________________________________________________
3. Which variation least represented reality? Why?
________________________________________________________________________________
4. Explain how each variation you made distracted the “driver”. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

________________________________________________________________________________

5. If you were to redesign this experiment now, what would you do to improve it?
_________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________

6. Why is there a reaction time? If we were able to eliminate all error and use the most sensitive instruments for our measurements, we would still detect a delay from the time we sense a stimulus to the time we react to it. Your trials likely showed you that there is a limit to how fast we can react to a stimulus.  Let’s see if we can accurately describe why.
In this box draw a picture to represent the path of the signal in the ruler drop investigation.
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7. Explain in a few sentences why we can’t have a reaction time of zero.
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________




	Criteria/ Score
	4
	3
	2
	1
	0

	Question/ Identification of Variable to test
	The variables to be investigated have been identified clearly along with the identification of the variables remaining constant to create a fair test.
	The variables to be investigated have been identified reasonably with some identification of the variables to remain constant. 
	The variables being investigated have not been minimally outlined as well as unclear identification of those variables that will remain the same.
	The variables to be investigated are not outlined clearly nor are the variables to remain constant. 
	No attempt has been made. 

	Investigation Design
	The investigation is designed to test the question in an appropriate manner. It is well designed and contains all of the necessary components outlined such that the investigation could be repeated the same way. 
	The investigation is reasonably well designed and contains all of the components arranged reasonably well so that the investigation can be repeated.
	The investigation is a partially constructed test of the question. The order of the components is mixed up or some are missing such that it would be difficult to repeat the investigation properly.
	The investigation design does not test the question. There is not enough information presented to repeat the investigation. 
	No attempt has been made.

	Method of Data Collection
	Significant data has been collected in a suitable manner. The data is recorded clearly and appropriately.
	A reasonable amount of data has been collected. The data is recorded and organized appropriately.
	A minimum amount of data has been collected. The data is recorded in a way that is not clear or organized maximally.
	An insufficient amount of data has been collected. The data has not been recorded or displayed in an organized way.
	No attempt has been made.

	Data Analysis: Conclusions and Inferences
	The analysis questions are completed showing thought and effort. A summarizing conclusion statement has been made that is clear and shows conceptual understanding of the principles being investigated. 
	The analysis questions are mostly complete. The questions show a reasonable effort. The summarizing statement is reasonably clear and shows some conceptual understanding of the principles investigated.
	The analysis questions are minimally completed with a poor effort. The summarizing statement is unclear or shows little understanding of the principles investigated.
	The analysis questions are only partially attempted with poor effort. The summarizing statements are unclear and show no understanding of the principles investigated. 
	No attempt has been made.
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