Assignment 2
Part A: Modelling Neurons and an Action Potential
Note
Please submit all parts of this assignment together once you have completed them.
Introduction
In this assignment, you will construct your own model of a neuron. You can use whatever material you have to hand to create your model: paper, plastic, cans, food (bonus—you can eat it afterwards!), household objects, wood, marbles, kids’ toys, playdough, etcetera. If you do not have any materials such as those above, you may draw your model instead, using different colours. Note that you will need to have a digital camera or cellphone capable of taking pictures, if you choose to make a model rather than do the drawing. If you are unable to access these materials, contact your Open Learning Faculty Member.
Instructions
Construct a model of a neuron, using any materials. Your model can be any size, but you should make it large enough that all of the elements are visible. If you create a structural model using any of the materials outlined above, make sure each component of the model is visible; each should be a different colour or made from a different substance. If you draw your neurons instead of making a model, use different colours for each element and label all of the components.
Your model/drawing should contain the following components:
· Two neurons: A and B
· A cell body, dendrites, an axon, and a myelin sheath for each neuron
· Terminal buttons at the end of the axon for Neuron A (sending neuron)
· Vesicles that contain a neurotransmitter
· Neuron B needs some receptor sites for Neuron B (receiver)
· The synapse between the two neurons
Here is an example of a model of a neuron—see if you can identify the parts:

Figure 2.1: Neuron Model
Lay out your model on the floor or table. Use labels to identify what would be occurring in your model at the following stages:
1. An action potential is reached in Neuron A.
2. A neurotransmitter is released into the synapse.
3. Neuron B receives the neurotransmitter.
Submitting your work:
· Upload a digital photograph of your model or drawing, through the Assignments link in Moodle.
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
	All elements are present
	Almost all elements are present
	Several elements are not present

	Understanding
	Elements are correctly placed and represented
	Almost all elements are correctly placed and represented
	Many elements are not correctly placed and/or represented

	Labelling
	All stages of neuronal transmission are correctly identified
	Almost all stages of neuronal transmission are correctly identified
	Many stages of neuronal transmission are not correctly identified


Part B: Constructing a Model of the Brain
Introduction
The following assignment asks you to create a model of a brain. There are three options for this assignment. Choose and complete ONE option. Note that for Options A and B, you will need a digital camera or a cellphone capable of taking photographs.
Option A—Playdough brain: Make homemade playdough in different colours to construct your model of the brain.
Option B—Paper brain: Use tape and crumpled paper of different colours/textures to construct your model of the brain.
Option C—Drawing the brain: If you do not have access to the materials outlined above, you may draw the brain instead of constructing a model.
Instructions
Option A—Playdough brain
To begin, you will need to make some playdough. The following recipe is cheap, easy, and does not require cooking:
· 1 cup of flour mixed with ½ cup of salt
· ½ cup of water
· Food colouring in several colours, or different flavoured Jell-O ® packets (combine to make more colours)
· Optional: 1 tablespoon of cream of tartar makes the dough more elastic
Mix the flour, salt, cream of tartar (optional), and water in a bowl with a spoon until mixture holds together. Take out a portion for the first colour and add the food colour or Jell-O® powder. Knead with your hands until smooth. Add more flour if still sticky. Repeat with remaining colours. Note that you could also use commercial Play-Doh™ or Plasticine™, if you prefer.
Use different colours of playdough to make different parts of the brain (see below for which structures to make). Make sure to model each structure relative to the size of the other parts. Once you have completed all of the parts, lay them out and try to assemble them as best you can into a complete model of the brain—show roughly where each structure would go relative to each other. You don’t have to stick all of the structures together—the point of this activity is for you to create a three-dimensional representation of the brain that makes sense to you, and allows you to see how the brain is composed of many separate yet connected structures.
Option B—Paper brain
You will need:
· Paper—from recycling, newspaper, or any paper waste. You will need different colours or types of paper for different regions of the brain.
· Clear tape—to wrap your brain parts in and help them to maintain their shape.
Use different types or colours of paper to make different parts of the brain (see the following for which structures to make). Crumple up each piece of paper into the desired size and then wrap clear tape around it to maintain its shape. Make sure to model each structure relative to the size of the other parts.
Once you have completed all of the parts, lay them out and try to assemble them as best you can into a complete model of the brain—show roughly where each structure would go relative to each other. You don’t have to stick all of the structures together—the point is to create a three-dimensional representation of the brain that makes sense to you and allows you to see how the brain is composed of many separate yet connected structures.
Option C—Drawing the brain
If you do not have access to the materials for Options A or B, then Option C requires you to draw a cross-section of the brain, showing all of the brain parts listed below, with each part labelled and coloured. See Chapter 4 in your textbook for examples of a cross-section drawing.
All Options
All options must include the following parts:
· Brain stem, with its pons and medulla
· Reticular activating system
· Cerebellum
· Thalamus
· Hypothalamus and pituitary gland
· Amygdala
· Hippocampus
· All four lobes of the cerebral cortex
Options for submitting your work:
· Upload a digital photograph of your model or drawing and submit it through the Assignments link in Blackboard.
Grading Rubric——9 Marks Total
	 
	Exceeds Expectations (3 marks)
	Meets Expectations (2 marks)
	Does Not Meet Expectations (1 mark)

	Comprehensiveness
	Includes all required parts of the brain
	Includes all required parts of the brain
	Does not include all required parts of the brain

	Understanding
	Brain elements are correctly sized and placed relative to each other
	Most brain elements are correctly sized and placed relative to each other
	Many brain elements are incorrectly sized and/or placed relative to each other

	Technical Merit
	Uses colour or texture to clearly display all parts of the model
	Uses colour or texture to clearly display most parts of the model
	Does not use colour or texture to clearly display all parts of the model


Part C: Thinking Critically about Sleep
This part of Assignment 2 has both web and print options. The web option involves watching a video, whereas the print option involves reading an article. You may choose to complete whichever option you wish, according to your preference.
Option A
For this assignment, you will watch a video by Matt Walker on sleep and memory. Walker discusses his research demonstrating that memory and learning require sufficient sleep. Indeed, his work suggests that sleep is particularly important for students—ironically, students are often some of the people most short of sleep! It’s likely that some of you may experience sleep deficits for other reasons: parenting, looking after aging parents, shift work, too many demands on your time, or insomnia. Walker also discusses evidence that lack of sleep makes negative emotions harder to “shake off,” suggesting that long-term sleep deficits do not just impair learning and memory acquisition, but also increase our negative emotions and make it harder to stay positive. Thus, his talk has important practical information for everyone, not just students.
Instructions
Watch Matt Walker’s talk on sleep and memory: Secrets of the Sleeping Brain, available at http://library.fora.tv/2009/08/11/Matt_Walker_Secrets_of_the_Sleeping_Brain.
After, compose written responses to the following questions:
1. Describe some reasons why people in our society are more sleep deprived now than in your grandparents’ generation. Walker alludes to a couple of reasons, but you can likely think of others.
2. Describe the evidence that Walker gives that sleep AFTER learning consolidates memory.
3. Describe the evidence showing that sleep BEFORE learning is important for memory.
4. Describe your average amount of nightly sleep. Based on Walker’s lecture, do you think you are getting enough sleep?
5. Complete a one-week time management plan (this could be real or hypothetical) that would allow you sufficient sleeping and studying time in the week preceding a major assignment or exam. Include all of the other demands on your time, such as studying, parenting, work, etcetera, in your weekly plan.
Option B
Before completing this activity, read "To Sleep, No Doubt to Dream" by Roger R. Hock. Hock reviews two important studies in sleep research. The first is a landmark study that reported the existence of rapid eye movement (REM) sleep in humans. You have probably seen REM sleep if you have a dog – if not, watch for the twitching of the eye lids and movement of the eyeballs! We now understand that sleep is not one uniform state – the electrical activity in the brain and other physiological markers change as we move through different stages of sleep. The second article Hock reviews demonstrates the importance of REM sleep. Indeed, if we are deprived of it (and of the dreaming that accompanies it), our brains will make up for it on subsequent nights by spending more time in REM sleep.
Instructions
After you have completed the reading, compose written responses to the following questions.
1. Describe some reasons why people in our society are more sleep deprived now than in your grandparents’ generation. Refer to your own research and ideas.
2. Describe the evidence that shows the relationship between REM sleep versus non-REM sleep and dreaming.
3. What are some ways to ensure that you get an adequate amount of REM sleep specifically?
4. How could you design a study that would test whether REM sleep is important for learning?
5. Complete a one-week time management plan (this could be real or hypothetical) that would allow you sufficient sleeping and studying time in the week preceding a major assignment or exam. Include all of the other demands on your time, such as work, parenting, etc. in your weekly plan.
Grading Rubric—9 Marks Total
	 
	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
	Responses are clear, precise, and accurate
	Responses are mostly clear, precise, and accurate
	Responses lack clarity, accuracy and/or precision

	Clarity
	Spelling and grammar are accurate Sentences and paragraphs are well-constructed
	There are minor and/or few spelling or grammatical errors Sentences and paragraphs are mostly well-constructed
	There are several spelling or grammatical errors Sentences and paragraphs are not well-constructed


Part D: Changing Drug Laws
Introduction
In your textbook, the discussion on page 170 outlines some of the issues associated with decriminalizing some aspects of recreational drug use.
The following chart about current Canadian laws on possession, sale, and use will help you with Assignment 2—Part D.
	 
	Possession
	Sale
	Use

	Tobacco
	Must be 18 to purchase (19 in some provinces);
Under-age possession is illegal in some provinces;
Introducing minors to tobacco is heavily fined.
	Multiple health warning messages are required on packaging;
Advertising and sponsorship is prohibited;
Is heavily taxed.
	Prohibited in public places and workplaces.

	Alcohol
	Legal age varies by province (age 19 in BC);
Under-age possession is illegal
	Sold only in government liquor stores in most provinces;
Is heavily taxed;
Sale is restricted to licensed premises and specific hours;
Bringing in and out of Canada is controlled;
Advertising is controlled by laws
	Some provinces restrict amounts sold in bars after certain hours;
Public consumption is prohibited, except with license;
Use while driving is prohibited.

	Marijuana
	Illegal, except with prescription;
First conviction for possession of 30 grams or less is subject to 6-month jail sentence or $1,000 fine, or both;
More jail time for possession of larger amounts.
	Illegal, except with prescription.
	Illegal, except with prescription.


Instructions
This assignment requires you to choose ONE of the above substances, and evaluate the arguments for and against changing the laws concerning possession, sale and use of that substance.
For this assignment, you will need to use the critical thinking guidelines in your textbook (see Chapter 1 and the inside front cover) and use them to structure your evaluation of the arguments for and against changing the laws concerning possession, sale and use of that substance.
For example, at the moment tobacco is a legal, yet controlled, substance for adult use. Should the laws concerning its sale and use be changed—why or why not? Using the critical thinking guidelines examples, construct a well-written critical evaluation of the costs and benefits to changing the laws pertaining to the possession, sale and use of tobacco, alcohol, or marijuana. Note that this part of the assignment is more about your use of critical thinking than about writing a comprehensive essay on legal matters.
Refer to the Assignment Preparation and Submission Instructions page for instructions on how to submit work to your Open Learning Faculty Member.
Grading Rubric—9 Marks Total
	 
	Exceeds Expectations (3 marks)
	Meets Expectations (2 marks)
	Does Not Meet Expectations (1 mark)

	Comprehensiveness
	Identifies current laws, both sides of the issue, and provides two or more examples for each critical thinking guideline.
	Identifies current laws, both sides of the issue, and provides two or more examples for each critical thinking guideline, but with some missing details.
	Identifies current laws, both sides of the issue, and examples for each critical thinking guideline, but with many missing details.

	Understanding
	Reasoning is accurate and reflects deep understanding of the guidelines for critical thinking
	Most reasoning is accurate and reflects satisfactory understanding of the guidelines for critical thinking
	Several errors in reasoning and/or understanding

	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.
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