Reflexes and Reaction Time Lab

            Humans possess different physiological mechanisms that are capable of a number of different functions relating to external and internal environmental information.  In particular, the general functions of the human nervous system include:

1. Detection of Information

2. Relay of Information

3. Integration of Information

4. Analysis of Information

5. Storage of Information

    Especially note that the information processed is not just any and all information available, but the system collects and processes only “Biologically Important Information,” i.e., information that is potentially useful to increase the probability of the nervous system making decisions that would better enable organisms to deal appropriately and effectively with the current situation and therefore have a better chance of survival and increased fitness.  Often only a tiny fraction of the information available about the environment and situation is biologically significant to an individual at the moment, and this is the information the system processes.

6. Control of Internal Systems

7. Control of Behavioral Responses

Reflexes
    A reflex is a simple, brief, automatic, involuntary response of part of the body to a specific stimulus and involves a reflex arc, where a reflex arc is the pathway of cells through which the information flows.  The cells involved consist of neurons, i.e., nerve cells, and other specialized cells.  The pathway begins with a receptor, a cell specialized to receive information of some kind.  Next a sensory neuron associated with the receptor passes the information to an association neuron (interneuron) which in turn relays the information to a motor neuron, which activates some effector.  An effector is a cell that is specialized to give some response, such as a muscle cell contracting.  Some reflex arcs omit the association neuron. Especially note that the brain is not usually involved at all in a reflex response.  There are many types of reflexes.

    Reflexes generally cannot be modified, however, in some cases conscious, voluntary activity from the brain can modify or prevent some reflexes from occurring.  Furthermore, some reflexes can be modified for a short time by learning. 

A conditioned reflex occurs when an animal or person associates a substitute stimulus with positive or negative reinforcement, i.e., with reward or punishment.  A simple experiment will illustrate a conditioned reflex.  A normal reflex occurs when the pupils of your eyes get larger (dilate) when exposed to a dimmer light and get smaller (contract) when exposed to a brighter light.  (The muscle cells of the iris control the pupil size.)  This reflex can be modified (conditioned) to respond to a sound, which normally would not elicit that response.  This experiment requires a training period to give the nervous system a chance to learn and associate a particular sound stimulus with an immediate decrease in light intensity.  First pull down all the window shades in the room.  Each pair of students in the lab should arrange themselves to be able to easily look closely into the eyes of their lab partner.  Since the nervous system is learning to associate a particular sound, the room must otherwise be as quiet as possible during the experiment.  Your lab professor will slap a stick on the bulletin board or wall while immediately turning off all lights in the room.  After a few seconds the lab professor will turn the lights back on.  This sequence will be repeated 10 - 12 times.  During this training session the pupils of the eye will be changing in response to the change in light intensity.  During the training session you will not be able to see the pupil dilating when the lights go out at the same time the slapping sound is made.  At the end of the training session, your professor will advise you that the next slap is the test (e.g., by saying "look carefully into your lab partner's eyes”) and again slap the wall but not turn out the lights.  If the reflex has been conditioned because of the training session, the pupil will immediately dilate in response to the substitute stimulus of sound in anticipation of the lights going out.  Look carefully and you should be able to see a momentary dilation in your partner's eyes.  This conditioned response will be very brief, since the lights are, in fact, still on and will trigger the pupil to respond to that brighter light intensity.  You should see the pupil enlarge and then immediately return to a smaller opening.  This will happen very fast so you must be alert to watch for it immediately after the professor slaps the wall, or you will miss it.  The fact that the pupil responded at all to the sound demonstrates that the reflex controlling the pupil opening can be conditioned to respond to a substitute stimulus.

    Question to answer with a quick experiment: Does the pupil in each eye respond independently of the pupil in the other eye when the light intensity is changed in only one eye, or do both eyes respond together, even though the light intensity changes in only one eye?  Use a pen light to answer the question.

Reactions
    Reactions are voluntary actions, requiring control by the brain itself.  Reaction Time is the interval between when a stimulus is presented and when the response to the stimulus occurs.  Because there is much more integration involved in reactions, they take more time to occur in comparison to reflexes.  The experiments you will conduct are to answer the question as to whether or not reaction times can be reduced with training and practice, or are reaction times inherently stable for a particular activity. 

a) Using the reaction sticks (similar to yardsticks), measure the reaction times for catching the stick as it is released.  The subject places the thumb and forefinger apart on opposite sides of the bottom of the reaction stick.  The experimenter releases the stick, and the subject then grabs it as quickly as possible.  The stick is marked to indicate the time in milliseconds it took to catch the stick, i.e., to react to the stimulus of the stick dropping.  The experiment works better if the experimenter is standing and the subject is sitting, not looking at the experimenter's hands, but looking straight at the lower part of the stick.  Use the provided data sheet to record your data points and then draw your conclusions.  Note that the data sheet also provides spaces to record data points for both your dominant hand and your non-dominant hand, so draw a conclusion about that comparison, too.  
b) Biopac #11 Experiments:

    1) Can reaction times be reduced with training and practice, or are reaction times inherently stable for a particular activity?

    2) Which stimuli elicit faster reaction times - Pseudo Random Stimuli or Fixed Interval Stimuli?

    3) Statistical results.  Follow the outline of statistical procedures in the lab manual and on the second data sheet to calculate the mean, variance, and standard deviation of your data sets comparing reaction times for Pseudo Random Stimuli and Fixed Interval Stimuli.  For more details of the statistical procedures and processes see the Variation Lab at http://raywinstead.com/variation.shtm
First Lab Test

A lab test will be given at the beginning of the next lab period on any terminology and concepts mentioned in the lab.  The terminology and concepts in the separate handout "Electricity in the Body" will also be on the lab test.

First Lab Report

For your lab report for the first lab submit at the beginning of the next lab period your completed first data sheet “Reaction Time Experiments with Reaction Sticks,” draw your conclusions (on the back of the data sheet) based on your submitted results, plus on the back of the data sheet also write out the difference between a reflex and a reaction by defining those terms.
