Assignment 3
Part A: Explorations in Sensation and Perception
Note
Please submit all parts of this assignment together once you have completed them.
Introduction
For this assignment, you will complete four sensation and perception experiments and write a brief summary of your results.
Most of the activities for this assignment come from the enormously popular website Neuroscience for Kids at http://faculty.washington.edu/chudler/neurok.html. The website is not just for kids! It contains a broad range of resources describing, in plain language, how the brain and other organs work, and is a must-see for anyone studying neuroscience.
Note
If you do not have access to the materials needed for at least four of these activities, please contact your Open Learning Faculty Member for an alternate activity.
Instructions
Below are a set of activities that demonstrate aspects of sensation and perception. Your task is to select at least four of these activities, complete them, and answer a set of questions for each.
Complete at least four of the following activities, found at http://faculty.washington.edu/chudler/chsense.html:
· 1. Tasty Buds
· 2. The Nose Knows
· 3. Two Ears are Better than One: Sound Localization
· 4. Auditory Acuity
· 5. Two-Point Discrimination
· 6. Dark Adaptation
1. Tasty Buds
Our sensation of taste comes from the taste receptors located inside the taste buds on the tongue. In this demonstration, you will explore the sensitivity of different parts of the tongue to different tastes: salty, bitter, sour, and sweet.
Materials:
· Salty water
· Sugary water
· Vinegar or lemon juice
· Juice from a cut onion
· Toothpicks or wooden coffee stirrers
· A glass of water to clear the mouth between tasting
Dip the toothpick or coffee stirrer into one substance at a time, and lightly touch the tongue. Repeat with the same substance on different portions of the tongue. It may help to drink water in between tests. Be careful testing the back of the tongue—this is a sensitive area that causes some people to gag! Keep track of your reactions and answer the following questions:
1. Draw a map of your tongue and indicate where it was most sensitive to the different substances. If you wish, you may have a family member try the demonstration and then you could compare maps.
2. Could you find the “blind spot” in the middle of your tongue described on page 216 of the textbook?
3. Look in a mirror and try to count the taste buds in a one-centimetre square. Research suggests that having more taste buds is characteristic of supertasters. Refer to page 202 in your textbook and evaluate the evidence to decide if you might be one of these people. You may wish to compare numbers of taste buds with a family member, if possible!
2. The Nose Knows
If you have ever had a bad cold, you have probably had the experience of not being able to taste your food. Similarly, if you close your eyes and hold your nose, you will find that tasting is difficult. This is because smell is important for perceiving the flavour of food. This task will demonstrate how difficult it is to detect flavour when your olfactory cues are cut off.
Materials:
· Jelly beans of different flavours
· Baby food of different flavours
· Jelly beans and baby food are good tests because different flavours have the same texture. Any other such foods are fine to use for this demonstration (root vegetable slices, mashed vegetables or fruits, etc.)
· Blindfold
· Paper and pen to record responses
· Family member or friend to help you
One person should prepare the foods out of sight of the taster. Put the blindfold on the taster and then give them one food at a time to smell and then ask them to identify the taste. Repeat the tests without allowing the person to smell the food first. Record the responses. You may switch roles after the first person has finished (optional).
Answer the following questions:
1. Which flavours were the taster able to identify correctly with and without smell?
2. Refer to Figure 6.13 on page 202 of the textbook—did any of your flavours in the demonstration appear on the graph? Estimate the percentage of people who would be able to correctly identify your foods, and explain your reasoning.
3. Based on your own experience, what foods are most strongly associated with smell? Are there any commonalities amongst these foods?
4. What smells do humans find most disgusting, and what do they have in common? Why are they perceived as disgusting?
3. Two Ears are Better than One: Sound Localization
One of the perceptual tasks we are faced with is figuring out where sounds come from. In the modern world, this is not usually a life or death problem, but, in our ancestors’ time, they would have been dependent on the ability to localize sound—both to avoid predators (think about being out in the bush and hearing a cougar growl!) and to find prey. Because our ears are fixed to the sides of our head, we have to move our heads to try to localize sound. This activity will demonstrate this.
Materials:
· Tape, chalk, or anything that can be used to mark locations on the floor without damage
· A fairly large space (feel free to take this outside)
· Family member or friend to help you
Make an X on the floor with the tape or chalk. Measuring out from the X in a straight line, mark off distances of five, ten, fifteen feet, and so on. Now, repeat the last step, measuring out from the X along another line, as shown below. Mark the distances from the X, as before:

Figure 3.1: Sound Localization
Now for the demonstration. Blindfold the participant and have him/her stand on the X. Now stand quietly on one of the points you have labelled and say the participant’s name. The participant must now tell you which line you are standing on. Try it with the participant using only one ear. Mix up the distances you say the participant’s name from. If the participant is unable to localize the sound, try speaking more loudly. Keep track of the participant’s answers.
Answer the following questions:
1. Which distances were easier or more difficult for the participant to localize accurately?
2. What differences did you observe when the participant used one or both ears?
3. What effect did the loudness of your voice have on the participant’s accuracy?
4. Auditory Acuity
The absolute threshold for hearing is a ticking watch in a perfectly quiet room—it can be heard seven metres away 50% of the time. Never mind for the moment that many watches don’t tick. Think about the soundscape we inhabit—are we ever in a perfectly quiet space? Take a minute to pay attention to what you are hearing right now. There may be nobody talking, but can you hear distant traffic, birds outside, the hum of electronics, the cracking of floorboards? We are very seldom in perfect quiet. So, this demonstration may be a challenge! You are going to explore just how good your auditory acuity is by conducting a hearing test.
Materials:
· A watch that ticks (or a clock, stopwatch, iPhone or android app, etc.)
· Blindfold
· Family member or friend to help you
· Tape measure (or just estimate distances)
Blindfold your participant and have him/her cover one ear. With your ticking watch, move to some distance away and slowly approach the participant. Record the distance at which the participant can hear the ticking. Try different angles and distances. Repeat the test with the other ear and again with both ears. Keep track of the angles and distances. Repeat the tests with you and your participant swapping roles.
Answer the following questions:
1. At what distance could each participant hear the ticking with different ears, and with both ears?
2. What were the best and worse angles for detection?
3. What differences did you record between the partners’ auditory acuity?
5. 2-Point Discrimination
The basic senses of the skin are touch, temperature, and pain. This demonstration involves touch. Not all areas of the body are equally sensitive to touch. This demonstration will “map” the touch sensitivities of different areas of the body.
Materials:
· A paper clip bent into a U-shape, with the tips two centimetres apart
· Family member or friend to help you
Ask your participant to close his/her eyes, and lightly touch the two ends of the paper clip to the back of his/her hand. Both tips should touch the skin at the same time, and do not apply any pressure. Ask your participant if s/he felt one or two pressure points. If your participant reported one point, spread the tips of the paper clip a bit further apart, then repeat. If your participant reported two points, push the tips a bit closer together, and test again. Measure the distance at which the participant can feel two points. Repeat the test on different parts of the body: arm, leg, back, neck, head, hand, foot.
Record your data and answer the following questions:
1. What part of the body is most sensitive? In other words, where on the body can two points be detected with the smallest tip separation?
2. Compare your results to the following standards reported in a two-point discrimination threshold experiment (published in The Skin Senses, edited by D. R. Kenshalo, Springfield, IL, 1968). Note that the data here are reported in millimetres.
	Site
	Threshold Distance

	Finger
	2–3 mm

	Upper lip
	5 mm

	Cheek
	6 mm

	Nose
	7 mm

	Palm
	10 mm

	Forehead
	15 mm

	Foot
	20 mm

	Belly
	30 mm

	Forearm
	35 mm

	Upper arm
	39 mm

	Back
	39 mm

	Shoulder
	41 mm

	Thigh
	42 mm

	Calf
	45 mm


0. Consider how your results reflect what we know about the amount of cortex that receives sensory information from various body parts. The part of the brain responsible for processing this information is the somatosensory cortex, and it runs in a strip across the top of your brain (see page 131 in your textbook). The somatosensory strip can be represented visually according to the amount of cortex that processes sensory information from each body part. The following image (Figure 3.2) shows a “slice” of somatosensory cortex from the top of your head down to your ear, and the drawings represent how much cortex is responsible for touch at different parts of the body. How does your data relate to this image?

Figure 3.2: Somatosensory Cortex Btarski. (2006).
Sensory homunculus. Wikipedia, the free encyclopedia. Retrieved from:https://en.wikipedia.org/wiki/File:Sensory_Homunculus.png
6. Dark Adaptation (Conklin, 2013)
The final activity in this set is a demonstration of our eyes’ ability to adapt to the dark.
Materials:
· A flashlight or similar that has opaque sides—i.e., the beam of light shines only through the front
· Approximately fifteen index cards (or pieces of stiff paper large enough to cover the end of the flashlight)
You will need to be in a very dark room for this activity, so it’s probably best to try it at night. Hold the flashlight upright and place all fifteen cards over the beam of light. Then slowly remove them on at a time until the light is just detectable. Count the number of cards that remain over the light. Turn the flashlight off, and wait for a couple of minutes in the dark (leave the cards covering the beam of light). Turn the flashlight on again, and add one card to the number covering the flashlight beam, and see if the light is detectable. Repeat this process for the next fifteen to twenty minutes—gradually add one more card to those covering the beam of light. The longer you spend in the dark, the greater dark adaptation you should experience until your eyes are fully adapted. Keep track of the timing and the number of cards covering the beam of light. Spend a few moments at the end of the test in the dark, looking at objects—is your vision most acute in the centre of your visual field or in the periphery?
Answer the following questions:
1. How long did it take for your eyes to become fully adapted, and how did you know?
2. Throughout the test, what was the number of cards on the flashlight beam when the light was just detectable?
3. When your eyes were fully adapted, where was your vision most acute and why?
Grading Rubric—12 Marks Total
	 
	Exceeds Expectations (3 marks)
	Meets Expectations (2 marks)
	Does Not Meet Expectations (1 mark)

	Number
	More than four of the activities have been completed
	Four of the activities have been completed
	Fewer than four of the activities have been completed

	Comprehensiveness
	All questions are answered completely and in detail
	All questions are answered completely but without a lot of detail
	Not all questions are answered and/or are severely lacking in detail

	Understanding
	Reflects accurate and superior understanding of sensation and perception
	Reflects mostly accurate understanding of sensation and perception
	Reflects several inaccuracies in understanding of sensation and perception

	Clarity
	Spelling and grammar are accurate Paragraphs are well organized
	Minor and/or few spelling or grammatical errors Paragraphs mostly well organized
	Several spelling or grammatical errors Paragraphs not well organized.


Part B: Classical Conditioning
Introduction
As we learned in Chapter 7, Ivan Pavlov discovered that he could make dogs salivate to the sound of a bell. You might not see the usefulness of that in real life! However, classical conditioning has enormous potential because it builds upon responses that are involuntary. Dogs cannot control salivation—it is a response that is automatic, some might call instinctive. Classical conditioning can cause those automatic responses to be elicited to new stimuli. Take a moment to consider all of the human responses that are involuntary beside salivation. How might classical conditioning be used for good or for evil? You will discover more about conditioning in this next experiment.
Instructions
For this assignment, choose ONE of two options: classically condition the pupil of the eye to dilate to the ringing of a bell OR the mouth to salivate to the sound of the word Pavlov. You can perform either of these procedures on yourself, but feel free to try classically conditioning a family member of friends, as well. After completing the activity, respond to the questions.
Note
If you do not have access to the materials required for Options A or B, please contact your Open Learning Faculty Member for an alternate activity.
Option A: Your task is to classically condition the pupil of your eye to dilate to the sound of a bell. You will need a bell, a hand mirror, and a room that will be completely dark when the lights are off. This activity is taken from Hock (2013).
Procedure: You will conduct a number of trials in which the bell is paired with being in the dark. To accomplish this, go into a room that will be completely dark when you turn off the light. Ring the bell, and then turn off the light. It’s important to ring the bell first. Do not let the bell ring at any other time. Wait in the darkness for about fifteen seconds and then turn the light on. Wait another fifteen seconds and then repeat the bell, turn off the light and wait for fifteen seconds. Repeat the trial ten to twenty times. Then, look in the mirror, do not turn off the light, and ring the bell. If you are successful, your pupils will dilate to the bell alone, with no change in the level of darkness in the room.
After you have successfully classically conditioned the eye to dilate, it’s time to extinguish the response. Now you will repeatedly present the conditioned stimulus without the unconditioned stimulus. Record your results.
Note that you could try to produce spontaneous recovery by repeating a test trial the next day (optional). You could also try to produce stimulus generalization by using similar conditioned stimuli such as a different-sounding bell.
Questions:
1. Identify the unconditioned stimulus, unconditioned response, conditioned stimulus and conditioned response in the activity.
2. Report how many trials it took, first for classical conditioning to occur, and then for extinction to occur.
3. Report any difficulties you encountered.
4. Describe how you could use higher-order conditioning to condition the pupil to dilate to a new stimulus.
Option B: Your task is to classically condition either yourself or your volunteer to salivate to the word Pavlov. You will need some lemonade powder or something similar. This activity is taken from Cogan and Cogan (1984).
Procedure: Say the word “Pavlov” and then dip a clean moistened fingertip into the lemonade powder and taste it. There should be just a few seconds between saying Pavlov and tasting the lemonade powder. Repeat this ten to twenty times. Then, say Pavlov but do not taste the powder. Did you salivate when the word Pavlov was spoken? If not, try repeating the trials a few more times. Record your results.
After you have successfully classically conditioned yourself, it’s time to extinguish the response. Now, you will repeatedly present the conditioned stimulus without the unconditioned stimulus: say Pavlov several times without tasting the powder until you consistently do NOT salivate to the word Pavlov!. Record your results.
Note that you could try to produce spontaneous recovery by repeating a test trial the next day (optional).
Questions:
1. Identify the unconditioned stimulus, unconditioned response, conditioned stimulus, and conditioned response in the activity.
2. Report how many trials it took for classical conditioning to occur in the first place, and then for extinction to occur.
3. Report any difficulties you encountered.
4. Describe how you could use higher-order conditioning to condition salivation to a new stimulus.
Grading Rubric—9 Marks Total
Here is a set of guidelines to help you set goals for this assignment and interpret the grades you receive:
	 
	Exceeds Expectations (3 marks)
	Meets Expectations (2 marks)
	Does Not Meet Expectations (1 mark)

	Comprehensiveness
	Provides detailed responses for all questions
	Provides responses for all questions
	Provides incomplete responses for some questions

	Understanding
	Shows deep understanding of the processes of classical conditioning.
	Shows satisfactory understanding of the processes of classical conditioning.
	Shows incomplete understanding of the processes of classical conditioning.

	Clarity
	Spelling and grammar are accurate Paragraphs are well organized
	Minor and/or few spelling or grammatical errors Paragraphs mostly well organized
	Several spelling or grammatical errors Paragraphs not well organized.


Part C: Operant Conditioning and Behaviour Modification
Introduction
Behaviour modification is a term used to refer to the application of operant conditioning principles to solve real world problems. In its simplest form, behaviour modification involves increasing desired behaviours by rewarding them, and decreasing undesired behaviours by punishing them. However, understanding what behaviours to reward or punish, when to apply consequences, and how to identify meaningful and appropriate consequences is not always clear. Furthermore, as we have seen in Chapter 7, both positive and negative reinforcement and punishment are possible. As you work through the following assignment, pay attention to the fundamental difference between classical and operant conditioning: classical conditioning involves pairing a new stimulus with one that automatically produces a response, whereas operant conditioning involves eliciting or eliminating a response by changing the consequences. In operant conditioning, the responses are unlikely to be involuntary in the way the unconditioned response is in classical conditioning.
Instructions
We are going to use behaviour modification to change the behaviour of one of the most difficult people on earth—ourselves! Specifically, you are going to try to get rid of a bad habit by using behaviour modification. You may choose any bad habit: nail-biting, overeating, eating unhealthy food, watching too much TV, untidiness, spending too much time on Facebook, checking your text messages too often, procrastination—the possibilities are endless! Once you have identified your bad habit, you are going to construct a behaviour modification plan that will systematically reward you for more desirable behaviours and punish you for continuing to engage in your bad habit. Note that the punishment you apply should be mild, appropriate, and realistic. Use the following guide to create your behaviour modification plan:
Step 1: Baseline Target Behaviour: For the first three days, use the following example to describe your target behaviour. During this time, do not attempt to change the behaviour—simply observe it and gather data. Click here for a sample and a template for this assignment.
Now that you have a baseline, go to Step 2.
Step 2: Behaviour Modification Plan. Identify all of the following:
· Antecedent circumstances that seem to be related to the bad habit. For example, does the bad habit tend to occur in certain environments or situations?
· Consequences of the undesirable behaviour—were they positive or negative for you, and why?
· Alternative behaviours to replace the bad habits. For example, if you bite your fingernails, what could you do instead?
· Reinforcements for engaging in the alternative activities. List the rewards you could give yourself for engaging in alternative activities.
· Punishments for engaging in the bad habit. For example, fine yourself a toonie for swearing, with the fine money then given away to a cause you don’t support (the punishment!).
Note that the alternate activities, rewards, and punishments should be things that are reasonable, affordable, appropriate, and suitable for you personally.
Step 3: Now, follow your plan for five days and keep a diary of the consequences. Keep track of the occurrence of the bad habit as you did in Step 1, and also any instances where you engage in an alternate behaviour. You are going to be the data collector as well as the subject—in real life you would separate these roles. In a full behaviour modification program, the period for identifying the baseline would be longer, the program might involve other people, and the evaluation of the program would be done systematically and objectively.
Grading Rubric—12 Marks Total
	 
	Exceeds Expectations (3 marks)
	Meets Expectations (2 marks)
	Does Not Meet Expectations (1 mark)

	Identify
	Identifies clearly-defined target behaviour and goals that are within your control
	Identifies target behaviour and goals within your control, but lacks some details
	Does not identify target behaviour and goals within your control and/or lacks many details

	Gather Data
	Clearly identifies and explains baseline data in detail
	Identifies and explains baseline data, with a few missing details
	Fails to identify sufficient or detailed baseline data

	Behaviour Modification Plan
	Reasonable, appropriate, and uses correct terminology
	Reasonable, appropriate, and uses correct terminology but incomplete
	Not reasonable or appropriate and/or incorrect terminology

	Consequences
	Clearly identifies and explains success and/or failure of plan
	Identifies and explains success and/or failure of plan but lacks details
	Fails to identify and explain success and/or failure of plan accurately


[bookmark: _GoBack]
