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Models of Semantic Memory 
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A.  Hierarchical Model 
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III.  Perceptual Symbols Systems 
IV.  Feature Comparison Model 

2 

I. What is Semantic Memory? 

Tulving (1972)  
 
Episodic Memory      Semantic Memory 
 
tied to a specific learning     general knowledge not 
    episode or experience         tied to a learning experience 
 
Examples:        Examples: 
Was “cat” on the list?        Is a “cat” an animal? 
Was �butterfly� on the list?       Is a “butterfly” a bird? 

3 What is Semantic Memory? 
 

A.  How is knowledge stored in memory: 
       representation:  features, nodes,  images?  
       organization:  what kind of structure? 
 
B.  How is this knowledge base used: 
       memory search 
       retrieval processes 
       decision processes 
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4 A child�s view of semantic memory 

5 II.  Network Models of Semantic 
Memory 

A.  Basic Assumptions: 
       1) Concepts are represented in a network of 

interconnecting nodes.  
 
       2)  Distance between the nodes represents 

similarity between the items.  
 
       3)  Definition of a concept is in terms of the 

connections with other concepts. 
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II.  Network Models (cont) 

A.  Hierarchical-Network Model (Collins & Quillian, 1969) 
       1.  Representational Assumptions 
             hierarchically organization of concepts 
             cognitive economy:  properties are stored at the   

 most general, or highest level possible. 
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7 
B.  Hierarchical-Network Model (cont) 

(Collins & Quillian, 1969) 

2.  Processing Assumptions: 
      intersection search:  enter the network at two concepts, 

and search for a connection. 
 
3.  Tests of the model: 

  Sentence verification task:   
 present sentence:  �A robin a bird�   yes/no 

       measure RT to correctly respond 
     Category-Size Effect: 
    compare:         A robin is a bird. 
                to:         A robin is an animal. 
     Cognitive Economy: 
     compare:   A bird has feathers. 
                to:    A bird has skin. 
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B.  Hierarchical-Network Model (cont) 

(Collins & Quillian, 1969) 

3.  Tests of the model (cont.) 

RT (msec) 

Distance in Network 
0                   1                     2 

900 

1500 

Category Sentences 

Property Sentences 

A canary can sing 

A canary can fly 

A canary has skin 

A canary is a canary 

A canary is a bird 

A canary is an animal 
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B.  Hierarchical-Network Model (cont) 

(Collins & Quillian, 1969) 

4.  Problems: 
a)  Challenges to the Hierarchical Assumption: 
       (1)  reversals of the category size effect 
        compare:  A dog is a mammal. 

        to:  A dog is an animal.   
       (2) typicality effects: 
        compare:  A robin is a bird. 
                   to:  A chicken is a bird. 
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0 B.  Hierarchical-Network Model (cont) 

(Collins & Quillian, 1969) 

b.  Negative sentence RT�s not predicted by the model 
 
Implausible Sentences:                            RT(msec) 
 An elephant has a bill.    1600 
A leopard is a snail.     1500 
 
Plausible Sentences:                                RT(msec) 
A St. Bernard is a cat.    1780 
A tiger has a mane.     1700 
 
Faster RT�s for implausible sentences.  This is the 

opposite of the model�s predictions. 

1
1 IV Network Models (cont) 

B.  Spreading Activation (Collins & Loftus, 1975) 
1.  New assumptions: 
     a)  Not hierarchical:  length of links represent degree 

of relatedness.  Search time depends on link length 
     b)  Spreading Activation:  retrieval (activation) of one 

of the links leads to partial activation of connected 
nodes.  Degree of activation decreases with the 
distance. 

     c)  Activation decreases with time. 

1
2 C.  Spreading Activation (cont) 

Graphic Representation 
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1
3 C.  Spreading Activation (cont) 

2.  New predictions:  
      a)  typicality effects:   
             A robin is a bird.        vs.   A chicken is a bird. 
      b)  semantic priming: 
            lexical decision (word/nonword) task  

   (Meyer & Schvaneveldt, 1971):  
             examples 

type of trial   prime   target    Mean Response Time 
related prime  bread   butter  855 
unrelated prime  nurse   butter  940  
nonword prime  marb   butter  904 

1
4 

Spreading Activation and the 
Moses Illusion 

Shafto & MacKay (2000). 
�How many animals of each kind did Moses take 

on the Ark? 
�What was the famous line uttered by Alan 

Shepard when he first set foot on the moon?� 

1
5 
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1
6 Spreading Activation and TOT 

 Tip of the tongue (TOT):  A sensation we have when we 
are confident we know a word we are searching for, but 
we are unable to recall the word. 

 
Brown & McNeill (1966) research 

read definitions of infrequent words 
subjects asked to raise their hands when they had a TOT 
subjects then asked: 

1)  what is a similar word 
2)  what does the word sound like 
3)  how many syllables in the word 
4)  what is the words first letter 

Results:  subjects often could supply partial information 

1
7 

 Mean number of 
“tip-of-the 

tongue” (TOT) items 
scored for each type 

of stimulus as a 
function of 

participants’ age 
decade.  

Salthouse T A , and Mandell A R Psychological Science 
2013;0956797613495881 

Copyright © by Association for Psychological Science 

TOT’s and Age 

1
8 TOT’s continued 

Memory retrieval failures are more common for proper 
names than for other names, and more common in older 
adults than younger adults. 

 
Transmission Deficit Hypothesis (MacKay & Burke, 1990) 

 - interactive activation model 
 - ideas in semantic memory represented by multiple nodes 
  - semantic 
  - phonetic 
 - many proper names have only a single connection 
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1
9 Name these characters: 

2
0 TOT (cont) 

Charlie Brown versus Snow White   
 (Fogler & James, 2007) 

 
Participants shown pictures of characters and asked to 

provide names 
Descriptive Names (Snow White, Blondie, Pink Panther) 
Non-Descriptive Names (Charlie Brown, Garfield) 
Two age groups 

 Young adults (M age = 19.5 years) 
 Older adults (M age = 71.4 years 

2
1 
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2
2 

Semantic 
System 
 

Phonological 
Nodes 

 

Lexical 
Nodes 
 

pink 

pink panther 

panther  

Pink 
Panther 

 

purple lion 
 

Pink 
Panther 

 

brown 

Garfield 
 

cat 
 

Garfield 
 

animal 

2
3 

Charlie Brown versus Snow White: 
Conclusions: 
1)   Older adults have more name retrieval 

failures 
2)   In older adults, these failures are more 

common for non-descriptive names than with 
descriptive names 

3)   Suggests that isolated nodes are more 
susceptible to retrieval failures (transmission 
deficit) 

2
4 

Associative Networks and PTSD 
(explanation for increased false memory with threat 

lists in PTSD patients) 
Otgaar et al. (2017) 
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2
5 III. Perceptual Symbols Systems 

Barsalou (1999) 
In network models, ideas and memories are symbolic 

abstractions.  
Conceptual representations are amodal (not tied to 

sensory systems) 

2
6 V. Perceptual Symbols Systems 

However, we have already noted that emotions gain 
their content by reference to bodily reactions. In 
perceptual symbol systems this is true for all 
concepts. 

Conceptual representations are modal (tied to 
sensory experiences) 

2
7 V. Perceptual Symbols Systems 

Principle of ideomotor action:  
"We may lay it down for certain that every representation 

of a movement awakens in some degree the actual 
movement which is its object (James, 1890, p. 526).” 

Sensorimotor Schemata 
“To know an object implies incorporating it into Action 

Schemata (Piaget, 1971, p. 6).” 
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2
8 V. Perceptual Symbols Systems 

These ideas are tied to research on �embodied cognition�  
(see Wilson, 2002 for review) 
 

 - cognition is �situated� (takes place in real world environments) 
 - cognition is time-pressured 
 - we �off load� cognitive work to the environment (e.g., counting) 
 - the environment is part of the cognitive system 
 - cognition is for action 
 - cognition is body-based (grounded in sensory mechanisms) 

2
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Patterson, Nestor, & Rogers (2007) 
see Fig 8.4 in text 

The semantic system is grounded in sensory systems. 

Action 

Sound 

Shape 

Motion 

Color 

Words 

Semantic Hub 
 (amodal) 

3
0 Supporting evidence? 

Activating the “Elderly” Stereotype 
Bargh, Chen, & Burrows (1996)   

Participants completed a scrambled sentence task 
Version 1: primed elderly stereotype 

 Florida, old, lonely, grey, selfishly, careful, 
sentimental, wise, stubborn, courteous, bingo, 
withdraw, forgetful, retired, wrinkle, rigid, traditional, 
bitter, obedient, conservative, knits, dependent, 
ancient, helpless, gullible, cautious 

Version 2: neutral priming 
 e.g., thirsty, clean, private 
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3
1 Activating the “Elderly” Stereotype 

Bargh, Chen, & Burrows (1996) 

“the experimenter told the participant that the elevator 
was down the hall and thanked him or her for 
participating. 

Using a hidden stopwatch, a confederate of the 
experimenter . . . recorded the amount of time in 
seconds that the participant spent walking a length of 
the corridor…”(p. 236) 

3
2 

Bargh, Chen, & Burrows (1996)  
 

“participants for 
whom an elderly 
stereotype was 
primed walked 
more slowly 
down the 
hallway when 
leaving the 
experiment than 
did control 
participants…” 
(p. 230) 

 
 

3
3 

Power Posing 
Carney, Cuddy, and Yap (2010) 

Powerful postures lead to: 
 risk seeking behaviors 
 higher testosterone levels 
 lower cortisol levels 

 
Compared to contractive postures 
 
 
Power posing as a way to improve life 

outcomes! 
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3
4 Failures to Replicate 

These stronger claims of the embodiment “fad” have 
not been replicated. 

 
Elderly Prime failed to replicate with electronic 

timers unless the experimenter’s expectations 
matched the proposed effect of the prime.  

(see: Doyen, Klein, Pichon, & Cleeremans (2012) 
 
Power Posing failures to replicate: 

 see: Ranehill et al. (2015) and Simmons & 
Simonsohn (2017) 

3
5 V. Perceptual Symbols Systems 

“True” (i.e., replicable) Supporting Evidence: 
 
Spatial Stroop Effect (White, 1969) 
 
On the following screens, name the color of the 

word: 

3
6 

Spatial Stroop Effect  (White, 1969) 
 
Words that match the position on the screen:  
 
 
 
 lead to faster color naming times than words that are 

incongruent with the screen position. 

+ 
above 

+ 
above 
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3
7 

Supporting Evidence: 
 
Zwaan & Yaxley (2003) 

 participants asked if two words were related (yes/no) 
 
 
 
 

V. Perceptual Symbols Systems 

Branch 

Root   

Root   

Branch 

Matched (RT = 1117)  Mismatched (RT = 1169) 
 
Conclusion: words activate perceptual representations of their 
objects. 
 

3
8 V. Perceptual Symbols Systems 

Pecher et al (2003) 
Priming effects in sentence verification. 
 
�A blender can be loud.�  true or false 

3
9 V. Perceptual Symbols Systems 

Pecher et al (2003) Results 

Conclusion: It takes time to switch sensory modalities, therefore 
words activate perceptual representations of their objects that 
are tied to their sensory modes. 
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4
0 V. Perceptual Symbols Systems 

Conclusions: 
 Concepts stored in memory are not simply abstract 
symbols.  Rather they appear to be tied or 
grounded to perceptual/sensory systems. 

 
 Meaning comes in part from these grounded 
concepts. 

4
1 VI.  Feature Comparison Model 

Proposed by Smith, Shoben & Rips (1974) to address 
problems with the network approach. 

A. Basic Assumptions 
      1.  concepts are represented as a set of features 
 
Bird                Robin 
animate   animate 
feathered   feathered 
has a beak 

4
2 V.  Feature Comparison Model 

A. Basic Assumptions (cont) 
2.  Features are ordered according to �definingness� 

    Birds 
  defining features  have wings 
     lay eggs 
        . 
        . 
        . 

 
characteristic features       fly   
 
 
3.  Relations between concepts computed based on shared 

features  
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4
3 V.  Feature Comparison Model 

4.  Two stage decision model of sentence verification: 

Stage 1 
Compare all features in Subject and Predicate High 

Overlap 
Low 
Overlap 

Stage 2 
Compare only Defining Features 

Respond 
FALSE 

Respond 
TRUE 

match mismatch 

Medium     Overlap 

4
4 V.  Feature Comparison Model 

B.  Predictions: 
1.  Category size effect: 
              A robin is a bird   vs.      A robin is an animal 
also       A dog is mammal     vs.   A dog is an animal 
 
2.  Typicality effects 
 
3.  Quick rejection of false sentences: 
              A bat is a bird         vs.       A pencil is a bird 

4
5 V.  Feature Comparison Model 

C. Problems: 
1.  Defining Features? 
2.  Semantic Priming? 
3.  Quick rejection of false sentences? 
         people are trees 
         a bat is a bird 
         a dog is a cat  
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4
6 

VI.  Conclusions on Semantic 
Memory 

A.  Two main questions: 
representation:  networks or feature lists 
processing :   intersection search, activation of 

pathways, or feature comparisons. 
 
B.  Current models:   

 perceptual symbols systems combine aspects of 
both theories. 


