PSY 4500- Cognitive Psychology- Study questions

Instructions: 

Hopefully, these questions will be helpful as a guide to the course, and will give you a sense of what is most important. On occasion, some of these questions will appear in the exam. Most often, the exam questions will be a variation of these questions, but not an exact replica. I might also ask a few things not covered in this list of questions. This list should be complemented with the homework questions you completed for the labs.


To help you further, I’ve marked where you can find the answers to many of these questions. When the question is drawn mostly from the lecture, you will notice a (L) at the end of it. When the question was not discussed in lecture but is covered in Reisberg’s book, there will be a (R).  If the question is covered by Posner’s chapter, you will see a (P). If nothing is marked, the question is covered in more than one of these three sources.  


In class, I have often asked for your intuition. In exams, you should be able to provide examples from the scientific literature reviewed in class and in the book. As a rule of thumb, refrain from arguing based on your own intuition unless you are explicitly asked to.
Many questions ask to describe experiments for testing certain hypotheses. As a general rule, that description should include the design of the experiment, a graph the hypothesized results, and an interpretation of such results. The experimental design should include the independent variable/s (and levels), the dependent variable/s is, and whenever relevant, whether it is a within- or a between-subjects design. 

Whenever asked to provide an example, be prepared to offer an example other than the ones discussed in class and/or the textbook.
The questions asked for lab homework should also be helpful in studying toward the exam.
History

1. Describe 2 problems of making scientific inferences based on introspectionism. 

2. How did Behaviorists attempt to solve the problems of introspectionism? What was the basic model Behaviorists used to represent the mind?  What does this approach choose to ignore and why? 

3. Name two shortcomings of behaviorism. 

4. Describe one critical finding from language research that demonstrates the relevance of mental events, and thus challenges the behaviorist assumptions.

5. Describe a finding from attention research that illustrates the role of top-down modulation in perception. How does this finding challenge the behaviorist tradition?

6 What are the 3 levels of description of mental events?  Define each one and provide an example of each. (R)

Methods

7 What is the logic of double dissociation?  Give one example of the evidence supporting a double dissociation of two cognitive processes. 

8 Explain the subtractive method, and provide an example from a scientific experiment. 

9 Explain the logic of interference in dual task performance

10 Explain the additive factor method. Describe the four components of information processing in Sternberg’s memory task. For each stage, name an experimental manipulation that modulates response time (P).

11 People take longer to report that 4+3 does not equal 12 than to report that 4+3 does not equal 13. Posner provides an explanation for this effect. Describe that explanation, and how it limits Sternberg’s additive factors method. (P)

12 Describe Posner’s concept of mental operations (P)

13 Graph the (hypothetical) response time of a visual imagery task in which subjects have to decide whether two letters are identical or the mirror image of each other. 

Object Recognition
14 Identify and define 3 things that make object recognition difficult.

15 Name one thing about object recognition that feature analysis models can handle, while template models cannot.  Describe why feature models succeed while template models fail in this situation.  

16 Explain how feature analysis models are an improvement over template models of object recognition (i.e., name one thing about object recognition that feature analysis models can handle, while template models cannot).  

17 Describe evidence for the existence of feature detectors in the brain.

18 Explain how Treisman’s visual search task is informative about the existence of feature detectors. 

19 Subjects are to name a single letter that is briefly presented (a) in isolation or (b) in the context of a word. For which of these two cases is performance better? 

20 Describe the word frequency effect and repetition priming. 

21 What is the word superiority effect?  How does the interactive activation model explain this effect?

22 What parameter in the simple feature net can capture effects of prior experience?

23 Identify and define the 4 steps of object recognition as specified by the Recognition by Components model of Irving Biederman.

24 Explain the Recognition-by-Components (RBC) theory of object recognition. Provide evidence for it, and describe challenges to RBC

25 According to RBC, why is it easier to recognize an elephant by it's shape than a basketball?

26 What is the correct pattern of results for an experiment where faces and houses have to be recognized which are either upright or inverted? What may this effect tell us about the way faces are processed in contrast to other objects? (R )

27 Some researchers have argued for a separate system for the recognition of faces. However, there is controversy on whether this system is genetically determined, or instead it is a consequence of human expertise at face recognition. Provide evidence in support of the ‘expertise’ explanation.

28 Which are the behavioral and neurophysiological markers of expert object recognition?

Selective Attention

29 What is selective attention? What is divided attention? What is sustained attention? Give one example of each.

30 Describe the shadowing procedure.

31  According to an early filter model of attention, at what stage of processing is unattended information filtered out?  Identify and define one piece of evidence consistent with this view.
32 According to Late Selection theory, at what stage of processing is unattended information filtered out? Identify and define one piece of evidence consistent with this view.  
33 Draw the RT "search function" for a case when a red circle needs to be searched among red squares and green circles. Please label the X and Y axes, draw the search slope for cases when the target is present and when the target is absent and provide approximate values for the two slopes. Indicate how to interpret the relation between the search functions in case of present and absent targets. Finally, include also a search function that would be characteristic of a "pop-out".
34 Describe bottom-up and top-down priming (i.e., automatic vs. voluntary). Make sure to state which of these two types of priming has earliest onset, which requires attention, and which would have a cost if the stimulus does not match the target. 

35 Describe Posner and Snyder (1975) study of priming (Reisberg pp. 100-2, and lecture).  

36 T.L. is a 53 year old woman who suffered a stroke in the right parietal lobe three days ago. You are asked to evaluate her spatial attention abilities. Describe in detail the behavioral tasks you would administer, and her performance. Make sure to include the attentional cueing task (also known as Posner's task, or covert orienting task). 

37 What are the three components of spatial attention according to Posner’s model?  Identify and define each one.

38 Provide an example of object-based attention (see Reisberg pp.106-108)

39 Provide neuroscientific evidence of attentional effects in visual cortex (fMRI, ERP, single neuron recording in monkeys). (lecture)

40 Describe inhibition of return. Illustrate in a graph the pattern of results that would suggest inhibition of return. Does inhibition of return occur for automatic or for voluntary cuing? (lab)

41 Describe the ‘attentional blink’ paradigm and its typical results.

42 Some scientists argue that a stimulus is processed up to the level of semantics (i.e., meaning) before it reaches perceptual awareness. Provide evidence in favor of this claim from neuroimaging studies with neglect patients. Provide evidence in favor of this claim from ERP studies of attentional blink with normal subjects. (lecture)

43 Explain what is the Psychological Refractory Period. Graph the pattern of reaction time for task 1 and task 2. Please label the X and Y axes. How would the pattern of results change by an increase in the perceptual difficulty of the second task? How would the pattern of results change by an increase in the response selection of the second task? How would the pattern change by an increase in the perceptual difficulty of the first task? How would the pattern change by an increase in the response selection difficulty of the first task?  Show these different patterns in your graphs
44 Name one way to increase the perceptual difficulty of a task. Name one way to increase the response selection difficulty of a task

Face perception and expertise (lecture)

45  Objects are intrinsically ambiguous in that you can refer to certain object by a variety of names at different levels of abstraction. Provide a concrete example of this. Make sure to name the object at the superordinate level, at the basic level, and at the subordinate level. At which of these three levels do subjects exhibit fastest response times?   Does the pattern of response times vary with expertise? Why/why not?

46 “Entry point” is the level of abstraction at which the perceptual object first makes contact with the stored visual memory representation. According to Rosch’s theory of categorization, that level is called ______

47 Explain the ‘downward shift hypothesis’ of face recognition

48 Provide neurophysiological evidence to suggest that face recognition is a case of ‘expert recognition’.

49 Some researchers have argued that one of the deficits of autism is an inability to recognize faces. Describe neuroscientific evidence that supports this claim.

Visual Imagery

50 Explain Shepard's mental rotation study. Does the rotation of mental representations follow the same rules as the rotation of physical objects? Justify. 

51 H.J. is a patient with reduced visual angle due to a lesion in occipital lobe. In other words, H.J. is blind to objects in the peripheral visual field. You ask H.J. to imagine a tiger so that the mental image of the tiger covers all his mental field. Now you ask H.J. to tell you how far away he is from the imagined tiger. Relative to normal subjects, would H.J. report being closer or further away from the tiger. Justify. What does this study tells us about the relation between mental imagery and visual perception? (L) 

52 Provide (a) behavioral, (b) clinical data, and (c) brain imaging evidence for the link between visual imagery and visual perception.
53 A patient with neglect syndrome, who fails to attend to stimulus in the left visual field, is asked to create a mental image of the front of his house. Would the patient be able to report objects in the left side of his mental image? What does this tell us about the relation between mental imagery and visual perception?   (R)

54 VisuoSpatial Imagery can be divided into a Spatial component and a Visual component. Are these two independent processes, or a single common mechanism. Provide evidence in support of your claim from behavioral, clinical (blindness), and individual differences data.

55 Describe research on Mental Scanning and on Mental Rotation.

56 Are visual images best described as a propositional or analogical representations? Describe research supporting your claim.

57 Are visual long term memories best described as propositional or as analogical representations? Describe research supporting your claim.

Working Memory

58 Graph the serial position function. What could you do to eliminate the recency effect without eliminating the primacy effect?  What does this suggest about different memory systems that can be involved in the recall task?  Is there any way to eliminate or reduce the primacy effect?

59 Identify and describe the 3 major components of Baddeley’s model of working memory.  

60 Identify the two subcomponents of the phonological buffer in Baddeley's model of working memory. Provide evidence for the existence of these two subcomponents. 

61 Identify the two subcomponents of the visuo-spatial buffer in Baddeley's model of working memory. Provide evidence for the existence of these two subcomponents.

62 Explain the phonological similarity effect, the word length effect, and the articulatory suppression, and relate them to Baddeley’s working memory theory.

63 Identify three functions of the Executive System. Give an example of each of these functions

Encoding into Long term memory

64 Contrast maintenance rehearsal and elaborative rehearsal.  

65 Explain the role of depth of processing and the intent to learn, for memory encoding 

66 Describe Craik & Watkins (1973) experiment on the role of maintenance rehearsal for long-term retention. Make sure to describe the instructions these researchers gave the subjects to insure that they will do maintenance rehearsal, and the basic findings. (hint: remember last word that start with letter ‘b’).

67 Attention to meaning promotes recall at a later time. Is this effect due to improved retrieval? Is it due to a reduction in the amount of information that needs to be encoded? Is it due to a better organization of the to-be-remembered material? All of the above? (R.)
68 When are mnemonics a good strategy for learning new material? When are they a bad choice? Justify (R.)

69 What is ‘clustering’ in free recall? (R.) What does clustering reveal about the way people memorize new information?

70 Do we remember better things that we understand better? (yes/no). Relate to the concept of ‘schema’

71 Explain the roles of ‘distinctiveness’ and ‘organization’ in learning new material. Describe an experiment that tested the contribution of ‘distinctiveness’ and ‘organization’. It would be a good idea to define what is meant by ‘distinctiveness’ and ‘organization’).  (L)

72 Name some factors that enhance long-term memory

Long term memory

73 What is the difference between explicit and implicit memory?  Give one example of how each form of memory can be demonstrated

74 What is the difference between Procedural and Declarative knowledge?  What are the two types of Declarative knowledge?  Give one example of each type of declarative knowledge, and one example of procedural knowledge.
75 Describe one of the mnemonics presented in the book. 
76 Describe memory deficits of a patient with bilateral temporal lobe lesion (e.g., H.M.). Describe one memory task that such patients would fail, and one memory task that they would be relatively unimpaired. 
77  Describe the word stem completion task, and what it aims to test. 
78  What is a schema? Provide an example other than the ones offered in class and in the book 
79 What is the ‘encoding specificity’ hypothesis (or state-dependent learning)? Describe an experiment that tests the ‘encoding specificity’ hypothesis. 

80 Describe an experiment in normal subjects to test the hypothesis that ‘episodic memory’ and ‘perceptual priming’ rely on independent memory systems. 

81 Explain the concept of double dissociation as it relates to ‘episodic memory’ and ‘priming’.

82 Describe experiments on source memory as it relates to judgment of fame, judgment of truth, and misattribution of source.

83 What is autobiographical memory? Name the properties characteristic of autobiographical memory (flashbulb memories). 

84 What is proactive interference and how can it be tested? What is retroactive interference and how can it be tested?

85 Describe two procedures used in studies revealing the existence of false memories (hint: Roediger' study; Loftus' car accident study). Describe what those studies reveal about memory.

86 Why does forgetting take place? Name three possible reasons   

Concepts and Generic Knowledge

87 What is a concept? (L)

88 Why/How are ‘concepts’ useful?

89 Describe and compare the ‘classical’ and ‘prototype’ views of categorization. Which are some of the difficulties encountered by each view? Which are some of their strengths?

90 Compare the ‘prototype’ and ‘exemplar’ views of categorization. Describe the differences and similarities between these two views.

91 As novices gain expertise with category, they rely more (or less) on prototypes? Circle one 

More
Less
Describe an experiment that supports your answer.  

92 How does the exemplar based theory explain typicality results?

93 Describe evidence that supports the prototype view of categorization. Describe evidence that is difficult to reconcile with the prototype view.

94 Describe Posner & Keele’s experiment on the development of prototypes. 

95 “Entry point” is the level of abstraction at which the perceptual object first makes contact with the stored visual memory representation. According to Rosch’s theory of categorization, that level is called ______

96 It is said that ‘basic’ level categories maximize within-category similarity and between-categories differences. Provide an example that illustrates this point.

97 Which are some of the properties of ‘basic’ level categories. 

98 Provide an example that illustrates the role of similarity in categorization (you need to provide an example other than the ones discussed in class or in the textbook).

99 Provide an example that illustrates how similarity sometimes is insufficient or misleading.

100 Define and give an example of  (a) a natural kind category, (b) a social category, (c) an artifact. How does the idea of ‘psychological essentialism’ relate to these three types of categories?

101 Define ‘psychological essentialism’ and provide an example of it.  

102 Stereotypes occur for a variety of reasons. Name and describe four cognitive mechanisms for stereotype bias. (L)

103 Explain the relation between race and psychological essentialism (L) 
Language 

104 What was the behaviorist approach to language? How did it explain the acquisition of words and sentences? What problems are there with this approach? (In answering this, you might want to go back to notes your notes on behaviorism and cognitive science, in the first lecture)  
105 How did Cognitive science’s approach (and Chomsky’s approach) differ from that of the behaviorists? (In answering this, you might want to go back to notes your notes on behaviorism and cognitive science, in the first lecture)
106 What is coarticulation?  
107 Explain context effects in speech perception.
108 How is perceptual categorization of phonemes different from other types of categorization?  
109 One way to describe language perception is via a hierarchical structure with levels such as ‘sentence’, ‘phrase’, ‘word’, ‘morpheme’, and ‘phoneme’. Illustrate this hierarchy for the sentence “The students hated my lectures”. (I don’t expect you to know all of the phonemes, so you have some wiggle room here, or you can ask one of your classmates who took linguistics).

110 What are phonemes? What do the phonemes /b/ and /p/ have in common? /b/ and /d/ ? What do they have different?
111 What are formants?

112 What difficulties arise in trying to separate the speech stream into words? Do the breaks in the speech stream tend co-occur with the end of words?

113 How is perceptual categorization of phonemes different from other types of categorizations? 

114 Describe the phoneme identification task. 

115 Describe the phoneme discrimination task.

116 What are phonemes? Break down the following words into its constituent morphemes: ‘Bed’ (the place were you sleep), ‘Fed’ (the past tense of the verb ‘to feed’), ‘Crocodiles’.
117  Provide an example to illustrate that the phoneme-morpheme relation is not a one-to-one relation.
118 Provide an example to illustrate the existence of rules that guide morphemic variation.
119 What are ‘Phrase structure’ rules? Provide an example
120 Explain the difference between descriptive rules and prescriptive rules of grammar (R )
121 Provide two examples to illustrate that the relation between the sentence’s surface structure and its deep structure is not a one-to-one relation. 
122 Explain the parsing heuristic of Late Closure
123 What is lexical ambiguity? Are all meanings of an ambiguous word accessed? Only one consistent with the context?

124 Describe phenomena indicating that top-down processing plays a role in speech perception at the lexical, semantic and syntactic levels.

125 Give an example of a pragmatic violation. Describe it in relation to Grice’s rules. (L)

126  What do over-regularization errors by children tell us about the rules of grammar.

127 Describe non-fluent aphasia (Broca’s aphasia). Which are the main symptoms? What is the main neural structure damaged? What is the relation between non-fluent aphasia and verbal short term memory? Do patients with non-fluent aphasia have only production problems? What other type of problems do they have?

128  Describe fluent aphasia (Wernicke’s aphasia).

Judgment and Decision Making

129 Compare normative and descriptive models of judgment 

130 Define 'heuristic'. Describe two heuristics in detail, and one error that associated with each of these heuristics. 

131 What is anchoring? 

132 What is base rate neglect? Give an example of how base rate neglect can affect medical decisions. 

133 Consider the following scenario. A single metal detector is installed at the Philadelphia airport and all passengers have to go through it. The detector is 95% likely to detect a metal weapon if the weapon is really there (hit rate), and 90% likely to return a negative result if there is no weapon (correct rejection rate). Statistics tell us that 1 in 1,000 passengers carry a metal weapon when trying to board a plane at Philadelphia airport. You are working as a security employee, when the machine signals that a nice fellow in a suit is carrying a weapon. Which are the odds that the guy is actually carrying a weapon?
134  Explain "expected value" How do you calculate it? Give an example in which the value of a particular outcome is high but the expected value is really low 

135  Give an example of a framing effect. 

136  Does a positive frame lead to risk averse or to risk seeking behavior? 

137  Give an example of justification effects and their bias in decision making 

138  Graph a hypothetical value function. Do people value costs and benefits equally? Do people value large costs as much (proportionally) as they value small costs? 

139  Compare inductive and deductive reasoning.

140 Describe the Wason Card Sorting task in its original, abstract version. Which rules of logic are tested by each card? Describe a version of the Wason Card Sorting task in which performance is largely improved. Offer an explanation for such an improvement. 

141 Describe how the theory of Pragmatics Reasoning Schemas would explain performance in different versions of the Wason Card Sorting Task.

142  Explain how confirmation bias and availability support belief perseverance.
Problem solving: study guide
Well defined vs. Ill defined problems

Tower of Hanoi: Which type of problem is

Problem space: what is it?

Heuristics for problem solving: Hill climbing strategy & means-end analysis

Representation of the problem

Does imagery helps or hurt in problem solving?

Functional Fixedness: what is it? Give an example

Analogy as a tool for problem solving.

