Measuring Reaction Times (modified)

What you will learn from this experiment

In this experiment you will find out your average reaction time.

What you will know when you finish this experiment

1
Your average reaction time.

2
Limitations in the method.

How you may be assessed

1
Presentation of results table.

2
Average results calculated accurately.

What you do

Work in pairs for this experiment. Read through the instructions and plan to produce 2 tables per person for your results: one for each method below.

Method 1:

a
Student 1: Mark a pencil line down the centre of your thumb-nail and sit sideways at a bench or table with your forearm resting flat on the bench and your hand over the edge.

b
Student 2: Hold a 30 cm ruler vertically between student 1’s first finger and thumb with the zero opposite the line on the thumb. Make sure the ruler does not quite touch the thumb or fingers.

c
Student 1 watches the zero mark and as soon as student 2 releases the ruler, student 1 must try and grip it between finger and thumb to stop it falling any further. Record the distance on the ruler, which is opposite the line on the thumb. Write this down in the table.

d
Repeat four times and calculate an average distance. This distance can be converted to a time by consulting the conversion table overleaf.

Evaluation of the method:

1
How does drawing a pencil line on the thumb improve the accuracy of this experiment?

2
Why must student 1 look at the zero mark and not at student 2?

3
Student 2 should vary the length of time he/she takes to releases the ruler. Why would this improve the accuracy of the experiment?

Method 2:

Repeat the experiment but this time allow the ruler to rest lightly against the thumb or finger. The subject being tested must close his/her eyes. The ruler must be gripped as quickly as possible after he/she feels it begin to fall. Repeat this experiment four times and record the results in a table.

Analysis of results:

1
Is there a significant difference between the results from the visual experiment and the results from the touch experiment?

2
It would be reasonable to assume that the motor pathway from the brain to the muscles is the same in the visual and touch experiments. However, the sensory pathway for the two experiments is different. How is the sensory pathway different and what results would this lead you to predict? 

3
Are your results what you would expect? If not give possible reasons for a difference.

4
How would you present your data graphically?

Numerical processing:


Calculate the average class reaction time.


Calculate the velocity of the nerve impulse in the touch experiment.

Information to help students:

1
Assumption: Velocity of the nerve impulse in the touch experiment can be calculated by measuring the distance of the reflex arc and dividing it by the reaction time.

2
Nerve impulses in reflex reactions often travel up to 100 m/sec. You probably got an answer between five and 15 m/sec. What are the faults with the assumption made above?

