20        PsychSim5: Hemispheric Specialization

Name  __________________________

Period (include A/B) _______________ 

PsychSim:  Brain and Behavior

Below are questions for several demonstration activities on the brain.  Each activity is identified by chapter and title.  Complete each activity and respond to the questions.  

Neural Messages (Chapter 3 Neuroscience and Behavior)

Purpose: To describe and simulate the basic principles of axonal conduction and synaptic transmission in the nervous system

Summary: This activity explains the way neurons communicate with each other. You will review the basic types of neurons and the parts of a neuron, and then learn how neurons “fire” (generate impulses) and send messages to neighboring neurons.

Neuron Parts

1. Match the part of the neuron identified with its description:

· ___ Axon


A. Contains the nucleus, which controls the 

function of the entire cell

· ___ Axon terminals

B. Carry signals to other nerve cells

· ___ Cell body (soma)

C. Receive signals from other nerve cells 

· ___ Dendrites


D. Contain small sacs called synaptic vesicles 

that play an important role in transmitting signals from one cell to the next

A Tip

2. Dendrites ______________________

3. Axons _________________________

A Closer Look

4. What does it mean to say that an axon’s membrane is “selectively permeable?”

5. Given what you know about synaptic transmission, how do you think a message jumps across the synaptic gap and is passed to the next neuron?

Hemispheric Specialization (Chapter 3 Neuroscience and Behavior)

Purpose: To review how research on split-brain patients has helped us understand the special abilities of the two halves of the brain
Summary: This activity describes what researchers have learned about the special abilities of the left and right sides of the brain. After a brief review of the way that information is carried from the main sensory channels to the brain, you will test the responses of a simulated “split-brain” patient to demonstrate that, for most right-handers, the main language center is located in the left hemisphere, and the right hemisphere is specialized for spatial tasks. Then you will carry out the same experiments with a simulated “normal” individual to explore the functioning of the hemispheres in an intact brain.

Hemispheric Connections
6. How is the visual pathway from the eye different from that of the ear or hand?

Split-Brain Research

7. A split-brain patient can name an unseen object placed in the right hand, but cannot name objects placed in the left hand. What does this suggest about the language abilities of the two hemispheres?

8. In a different task, a split-brain patient has to look at a completed block pattern and assemble the blocks near his or her right hand to match the pattern, using only the right hand. Can the patient do it? Explain your thinking.

9. Why is it that normal humans (with an intact corpus callosum) can name objects placed in either hand and easily read words flashed to either visual field?

Brain and Behavior (Chapter 3 Neuroscience and Behavior)

Purpose: To review the major divisions of the brain (brainstem, cerebral cortex), the important structures within each region, and the chief functions of each brain structure or area

Summary:  In this activity you will take a tour of the human brain, exploring the major brain regions to discover the functions of each region or area.
Functional Specialization

10. In terms of brain function, what is functional specialization?

11. Why is the principle of complex communication important to understand?

Dueling Brains (Chapter 10 Thinking, Language and Intelligence)

Purpose:  To examine research on hemispheric specialization and word recognition

Summary:  This activity opens with a brief review of research on left-hemisphere specialization for language, and then presents a simulation of a classic word recognition experiment that typically demonstrates a right visual field advantage in identifying words.
Demonstrating Language Specialization

12. What do you think will happen when the computer flashes a word to your left visual field (LVF)?   What do you think will happen when the computer flashes a word to your right visual field (RVF)?  
Do you think that one of your hemispheres will be better at reading words?  If so, which one?

Word Recognition Task:  Your Results

13. What were your results?  LVF _________
RVF _________
How would you interpret these results?  Did they match your prediction? Did you discover that you “aren’t in your right brain when you read?”

Understanding the Right Visual Field Advantage

14. Briefly explain why most people show a right visual field advantage on this task.

The Auditory System (Chapter 6 Sensation and Perception)

Purpose: To explain how we hear and how the physical nature of the sound wave determines the quality of the sound experience

Summary: This activity covers the characteristics of sound that are important for hearing, and describes the structure of the ear and auditory pathway. You will be asked to locate the parts of the ear on a drawing. The activity simulates the transmission of a sound wave through the outer, middle, and inner ear and shows how the cochlea converts the mechanical energy to neural impulses. Next, it explains the concepts of frequency, amplitude, and waveform and shows how these aspects of the sound wave are related to the experience of pitch, loudness, and timbre.

The Auditory System

15. What are the four tasks of the auditory system?

1.

2.

3.

4.

Structure of the Ear

16. What are the three main regions of the ear and their associated parts?

1. 

2. 

3. 

The Sound Wave

17. How are sound waves like ocean waves?

18. What are the three aspects of sound waves?

1.

2.

3.

Frequency: The Rate of Vibration

19. Which type of tuning fork would vibrate faster—a small, short one or a large, long one? Why? 

20. How is frequency measured and calculated?

Frequency, Amplitude, and Waveform

21. The frequency of a sound wave determines the ___________________ of the sound we perceive. 
The amplitude of a sound wave determines the ___________________ of the sound we perceive. 
The waveform of a sound wave determines the ___________________ of the sound we perceive. 

Hearing Sounds 

22. What happens inside the cochlea?

Colorful World (Chapter 6 Sensation and Perception)

Purpose: To review the principles of color sensation; includes a comparison of the trichromatic and opponent-process theories of color vision

Summary: In this activity you will explore the principles of color vision, and will demonstrate some aspects of color sensation with your own eyes.

The Sensation of Color

23. Name and briefly describe the three sensations of color.

1.

2.

3.

Mixing Colored Lights:  Additive Mixing

24. What color appears when you combine all three lights?

Mixing Colored Pigments:  Subtractive Mixing

25. What color appears when you combine all three pigments?

Altering Color Sensation

26. If you stare at a red patch and then look at a red apple, will your experience of the “redness” of the apple be stronger or weaker? Why? 

Conclusion

27. Explain how the two main theories of color perception, initially appearing to contradict each other, are, in fact, complementary perspectives.

Visual Illusions (Chapter 6 Sensation and Perception)

Purpose: To demonstrate and explain four well-known visual illusions

Summary: This activity offers the opportunity to test your susceptibility to four famous visual illusions. In the Müller-Lyer, Ponzo, Horizontal-Vertical, and Poggendorf illusions you will be asked to adjust the length or position of one part of the stimulus to match the apparent length or position of another part. Your results will be displayed and interpreted.

The Müller-Lyer Illusion

28. What were your results on the Müller-Lyer Illusion test? ____________
How is this illusion related to depth perception?

29. What were your results on the second Müller-Lyer Illusion test? ____________
Was your pattern of performance similar to the first set of trials, or did the explanation of the illusion affect your performance? Describe your performance on the two sets of trials, indicating whether you did anything on the second set of trials to compensate for the illusion. 

The Ponzo Illusion

30. What were your results on the Ponzo Illusion test? ____________
How is this illusion related to size constancy and depth perception?

31. Considering the explanation for this illusion, would you expect this illusion to be affected by culture? Explain your answer.

32. What were your results on the second Ponzo Illusion test? ____________

33. Did knowing the cause of this illusion help you overcome your susceptibility to it on your second trial? Explain your thinking.

The Horizontal-Vertical Illusion

34. What were your results on the Horizontal-Vertical Illusion test? ____________
What are the two factors related to this illusion?

35. What were your results on the second Horizontal-Vertical Illusion test? ____________
Did knowing the cause of this illusion help you overcome your susceptibility to it on your second trial? Explain your thinking.

The Poggendorf Illusion

36. What were your results on the Poggendorf Illusion test? ____________
How is this illusion related to depth perception?

37. What were your results on the second Poggendorf Illusion test? ____________
Did knowing the cause of this illusion help you overcome your susceptibility to it on your second trial? Explain your thinking.

