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Exemplar Approach 
The exemplar approach (e.g., Medin & Schaffer, 1978) proposes that concepts consist of 
separate representations of experienced examples of the category. In other words, cate-
gorization of an object is accomplished by comparing it to all of your memories of simi-
lar things. Staying with our games example, suppose you open up a present and it is a 
colorful box containing some dice, a deck of cards, some plastic tokens, a board, and a 
set of rules. These contents may bring to mind specific experiences you have had that 
involve objects with similar features (e.g., Monopoly, Candy Land, Risk) so that you 
compare the memory of these objects with the new one in front of you and determine 
that it is a board game. The major difference between this approach and the prototype 
approach is that comparisons are being made to memories of actual experiences rather 
than an abstraction of those experiences.

So how does this approach explain the typicality results? Recall that the most typical 
items of a concept are those that are similar to many other members of the concept. So 
on average, the more typical of a concept an object is, the more similar it will be to 
recalled members of that concept. The less typical of the concept an object is, the fewer 
members of that concept that will be recalled. Additionally, the object may have many 
features similar to members of other concepts, resulting in the retrieval of memories of 
noncategory objects. For example, suppose you see a robin for the first time. It may bring 
to mind memories of many birds (e.g., sparrows, cardinals, woodpeckers, and blue jays). 
The high similarity of features between robins and these remembered birds results in 
“robin” being interpreted as a typical member of the concept “bird ” (see Figure 10.1). 
However, suppose you saw an ostrich. Ostriches don’t share many features with most 
common birds. They aren’t small and don’t fly or hang out in trees. Instead they are big, 

Exemplar approach: the idea 
that concepts are represented 
based on exemplars of 
the category that one has 
experienced previously

Figure Recalled Examples of Animals Similar to Robins and Ostriches10.1
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with a long neck and long legs, and have feathers that look like fur. If you have encoun-
tered an emu before, an ostrich will probably come to mind, but not many other birds are 
likely to (maybe swans and geese). You might even think of other large animals like 
alpacas. As a result of these recalled memories, ostriches are considered much less bird-
like than the robin.

A lot of research has attempted to distinguish between the exemplar and prototype 
approaches. Much of this work has used experimental paradigms in which participants 
are taught new artificial concepts and then tested with novel examples. The advantage 
of using artificial concepts is that researchers can tightly control the features involved 
and can examine how the concepts are initially acquired. For example, Allen and 
Brooks (1991) presented participants with cartoon animals having different environ-
mental background contexts (e.g., desert or forest scene). They systematically manipu-
lated features of the cartoon characters. Participants had to learn a rule to categorize 
the cartoon characters into either “diggers” (who dig holes to live in) or “builders” 
(who build homes from materials in their environment). Half of the participants were 
explicitly told the rule; the others were not told the rule. Of the five features manipu-
lated, three were relevant to the categorization (i.e., leg length, angularity of body type, 
spotted or not) and two were not (i.e., number of feet and length of neck). Figure 10.2 

Figure Examples of Stimuli Like Those Used in the Allen and Brooks (1991) Study10.2
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presents some examples of these artificial stimuli. Participants were trained to learn 
the categorization rule using eight exemplars. Following the learning phase, partici-
pants were then tested with new examples. The researchers could vary the similarity of 
the new test items to the exemplars used in the learning phase by manipulating the 
nonrelevant features (number of feet and length of neck as well as the environmental 
context). The researchers could create new items that were either “good” or “bad” 
matches. Bad matches were created by keeping irrelevant features constant (same 
background, number of feet, and neck length) but changing one of the critical features 
resulting in the item being a member of the other category (see Figure 10.3). Good 
matches were created by changing a feature that did not change the category. 
Participants were slower and made more errors categorizing “bad matches” than “good 
matches” (see Figure 10.4). This finding suggests that participants were relying on the 
similarities to the specific learned exemplars rather than relying on an abstraction like 
a prototype.

Mack, Preston, and Love (2013) compared computational models of the exemplar 
and prototype approaches with fMRI scans of people’s brains as they performed a cate-
gorization task. Prior to scanning, participants were taught to categorize novel objects 
into two categories. Following this, they then categorized old and new objects while in 
the fMRI scanner. Both the exemplar and prototype models accounted well for the 
behavioral data. The researchers then used the two models to compute the representa-
tional match between the test objects and the different representations (exemplars versus 
prototypes). They then compared these representational matches with the brain response 
data. Their results indicated that the exemplar model provided a better prediction than 
the prototype model for most of their participants.

Original Exemplar
of “Builder”

New Exemplar
“Good match”

Change neck to short

“Builder”

“Bad match”
Change legs to short

“Digger”

Category Rule
Builder has at least two:

Angular body, Long
legs, Spots

Figure Examples of “Good” and “Bad” Matches Used in the Allen and Brooks (1991) Study10.3

In both the good and bad match cases the new exemplars differed from the original by one feature. In the good match 
example, the neck length was changed, but because the character still has long legs and spots it remains a builder. In the bad 
match example, the legs were shortened, resulting in the character belonging to the digger category. Participants were better 
at categorizing the good matches than the bad matches.
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Figure Results of the Allen and Brooks (1991) Study10.4

While most of the results from experiments using artificial concepts favor the exem-
plar approach over the prototype approach (see Murphy, 2002, for a review), it is impor-
tant to recognize a potential limitation of such research. The conceptual structures used 
in these artificial concepts are very simple relative to naturally occurring concepts. So for 
naturalistic concepts like games or birds, we can develop much richer prototypes and 
have more exemplars with which to make comparisons. Indeed, evidence suggests that 
we may use both approaches, depending on context. Malt (1989) used pictures of real 
animals in a priming task that allowed her to investigate whether exemplars or proto-
types were activated during a categorization task. Across a series of experiments, her 
results suggested that we may use both exemplar and prototype representations to make 
categorical decisions.

In many respects, the prototype and exemplar approaches are similar. In both, con-
cept learning and categorization involve identifying features and making comparisons to 
either an abstract prototype or other recalled exemplars. However, both approaches 
place a heavy emphasis on observable features and also largely ignore the role of prior 
knowledge in learning and using concepts.

Concepts Based on World Knowledge Approach
Barsalou (1985) examined the typicality of taxonomic concepts like those used in 
Rosch and Mervis’s (1975) study along with a set of goal-derived concepts (e.g., birth-
day presents, foods not to eat on a diet, things to take from your house if it is on fire). 
Goal-derived concepts are categories of things grouped together, not because of shared 
observable features but rather how well their members satisfy a particular purpose. 
Barsalou measured three variables: central tendency (essentially a measure of family 
resemblance), frequency of instantiation (how often an item was considered a member 
of a category), and how well an item satisfied the goal (which Barsalou called the 
“ideal”). His results indicated that all three variables were important to determining an 
item’s typicality. Because the exemplar and prototype approaches depend on observ-
able features, the finding of an abstract feature like goal directedness (the ideal) is 
problematic for these approaches. Results like these have led some theorists to develop 
an approach in which conceptual structures are part of a larger system of general 
knowledge.
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In Chapters 7 and 9 we introduced the concepts of schemata and scripts as represen-
tations of knowledge. Cohen and Murphy (1984) argued that prototypes are better rep-
resented as schemata than as unstructured lists. For example, rather than representing a 
bird as an unstructured list of weighted features, a schema for “bird” would be a struc-
tured set of dimensions (often called slots) that can be specified with particular values. 
Our schema for birds may include dimensions for physical characteristics like “outer 
skin: feathers”; “number of legs: two”; “mouth type: beak”; “movement: flies, walks, 
swims.” Furthermore, the dimensions may be connected such that they may restrict the 
values they can take. For example, number of legs and movement might be connected 
such that if the object has no legs, then movement can’t take “walks” as a value. This 
approach represents a move toward richer conceptual representations incorporating 
broader pieces of general knowledge.

Murphy and Medin (1985) argued that similarity-based theories of concepts fall 
short of adequately describing why concepts are coherent or meaningful because they 
don’t take into account our theories of how the world works. Consider our concept of 
“bird” again. The properties “has wings,” “is covered in feathers,” “lives in nests,” and 
“can fly” are related to each other. Lists of features may capture the fact that these 
features often co-occur, but the theory approach goes beyond simple correlation. Our 
knowledge about the world provides a reason that explains the co-occurrence of these 
features: lightweight feathers and wings allow birds to fly, which in turn allows them 
to nest in trees high above many predators. The causal relationships between these 

“TUK”

1

2

3

4

Consistent A Consistent B Control

Learning Categorization

Figure Examples of Stimuli Used in the Lin and Murphy  
	 (1997) Study

10.5

Participants were shown examples of this novel tool (a tuk) and provided one of two 
stories that explained the function of the tool’s parts. Story A relayed that the tuk was a 
hunting tool consisting of a loop (Part 1) that could be hooked around the prey’s neck, 
a guard to protect the hunter’s hand (Part 2), a handle (Part 3),  and a drawstring to 
pull the loop tight (Part 4). Story B explained that the tuk was used to spray pesticides; 
it consisted of a loop to hang the tuk for storage (Part1), a bottle to hold the pesticide 
(Part 2), a control screw (Part 3) that could be opened or closed, and a hose through 
which the pesticide could flow (Part 4).
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features are part of our general world knowledge, and their use as part of the concep-
tual process can explain how and why the features in our conceptual representations 
stick together. Similarly, knowledge may also play a role in explaining why an ostrich, 
which does not have the highly salient bird feature “can fly,” is still considered a mem-
ber of the category if we consider that the reason it can’t fly is that it is too heavy for 
its wings to carry it aloft. The theories approach may also explain why some features 
are listed while others are not. For example, even though birds and airplanes are both 
often brightly colored, we would probably only list it as a feature for birds because it 
is not a particularly salient or important property of airplanes. In contrast, a feature 
like “has wings” is salient for both concepts and will likely be listed for both birds and 
airplanes.

Lin and Murphy (1997) examined the influence of knowledge within a categori-
zation task. They had two groups of participants learn about an artificial tool (a 
“tuk”), like that shown in Figure 10.5, and read a story about how the tool was used. 
The main experimental manipulation was in the functional importance of some of 
the features in the two stories. In Story A, Part 1 is critical to the functioning of the 
tool (used to capture the prey) but not in Story B (used to hang the tool for storage). 
The opposite is the case for Part 2 (it stores the pesticide for Story B; in Story A it 
protects the hunter’s hand). In the learning phase of the study, participants were 
shown exemplars of each category along with either Story A or Story B and asked to 
memorize what the category was about. During the categorization phase, partici-
pants were given single exemplars (see the right side of Figure 10.5) and asked to 
answer quickly as to whether the item was a tuk (they also asked participants to rate 
how typical they thought the items were of the category). Some of the exemplars 
lacked the critical functional feature, making them inconsistent with the story the 
participants had heard during the learning phase. Across a series of experiments, 
with participants who were given Story A during learning, exemplars consistent with 
Story A were categorized as a “tuk” more often, rated as more typical, and categorized 
faster than those inconsistent with Story A (see Figure 10.6). These results clearly 
demonstrate the importance of general background causal knowledge for our  
conceptual system (Carey, 1985; Keil, 1989; Rips, 1989).

Figure Results From the Lin and Murphy (1997) Study10.6

New exemplars functionally consistent with the presented cover story were categorized more 
quickly and accurately than those inconsistent with the given cover story.
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Basic-Level Concepts

Consider the pictures in Photo 10.6. What would you call 
each thing? Most people will answer this question with “dog,” 
“flower,” and “car.” However, other reasonable answers could 
include “border collie,” “daisy,” and “Ford Thunderbird,” or 
“animal,” “plant,” and “vehicle.” Another widely found find-
ing is that one level is typically privileged over other levels. 
These privileged levels are typically referred to as basic-level 
concepts. Roger Brown (1958) observed that parents typi-
cally prefer to use these middle levels of the hierarchy of con-
cepts when speaking to their children. Research has 
established a wide variety of basic-level effects: children 
learn basic categories and their names before other levels 
(e.g., Anglin, 1977), basic categories typically share common 
shapes and movements (e.g., Rosch, Mervis, Gray, Johnson, 
& Boyes-Braem, 1976), they allow for faster categorization of 
pictures (e.g., Tanaka & Taylor, 1991), and they are used 
more frequently in free naming (e.g., Cruse, 1977).

Rosch and her colleagues (e.g., Rosch, 1978; Rosch et 
al., 1976) argued that basic-level objects are those at which 
the category members share the highest number of fea-
tures. This suggests that basic-level concepts are more 
informative than other levels (e.g., Markman & 
Wisniewski, 1997; Murphy & Brownell, 1985). Basic levels 
provide a lot of information about the categories and are 
also distinct from other concepts at a similar level in the 
hierarchy (Murphy & Lassaline, 1997). For example, con-
sider the basic categories of cats and dogs. Knowing that 
something is a cat is very informative; you can infer many 

Photo 10.5  People enjoying a game of poker.
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Feature Comparisons Approaches
An alternative to the stored network view is that hierarchical relationships are computed 
using reasoning processes rather than being directly stored in a semantic network. In 
this approach, deciding how concepts are related involves comparing features of the two 
concepts. In other words, if you were encountering a tapir for the first time, and trying 
to decide whether it is an animal (see Photo 10.7) you would compare the features stored 
with the concept “animal” to the features of the tapir (a roughly pig-shaped herbaceous 
mammal found in regions of the Southern Hemisphere). Given that tapirs share features 
with animals (e.g., can move and have skin, eyes, ears, and mouth), you would make the 
inference that they are considered animals. Typicality effects would reflect the degree of 
overlapping similarity of features.

Recently, several other feature-based models have been 
proposed using a variety of frameworks. While the details of 
these accounts are complex and beyond the scope of our cur-
rent review, they are similar in that none of the models includes 
explicit representation of hierarchical conceptual structure 
(and in some cases no direct representations of concepts). 
However, even without these relationships explicitly repre-
sented, the models can simulate the effects demonstrated in 
the research (e.g., Hampton, 1997; Murphy, Hampton, & 
Milovanovic, 2012).

Neuroscience-Inspired Approaches
Patients with semantic dementia suffer from the progressive 
impairment of their conceptual knowledge. Elizabeth 
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categories and typically treat particular kinds of categories as basic for many tasks. 
How and why we represent these regularities is a matter of ongoing empirical and 
theoretical debate.

Using Concepts: Beyond Categorization

Up until this point we have focused our review on research investigating how we use 
concepts to categorize the world around us. However, we use categories for other pur-
poses as well. We use concepts to make predictions about the properties of new objects 
and categories. This process is called category induction. Our use of stereotypes to make 
predictions about people is based on social concepts. We can also combine concepts 
productively, which may result in the combination of new concepts. There are also indi-
vidual differences in what we know and have experience with. So one might ask how the 
conceptual systems for experts may differ from those of novices. Explorations of how we 
use concepts beyond categorization processes have implications for theories of how they 
are represented in our cognitive systems. The final section of this chapter briefly reviews 
the research on some of these other conceptual processes.

(a)  Distributed-only view

(b)  Distributed-plus-hub view

Gating architecture

Convergent architecture
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Figure Two Theoretical Approaches Described in Patterson et al. (2007) 10.9

These approaches show how the conceptual system may be distributed across different areas of the brain. The top half shows 
the concepts as a network of connections. The bottom half shows the concepts as a separate bound convergence zone.

SOURCE: Patterson, K., Nestor, P. J., & Rogers, T. T. (2007). Where do you know what you know? The representation of semantic knowledge in the 
human brain. Nature Reviews: Neuroscience, 8, 976–987. 
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Figure Results From the Sloutsky et al. (2007) Study10.11

The bars indicate the proportion of the responses that were categorically based.
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Introduction: Game Night

Game night is always a big hit at our house. Sometimes we play a variation of 
the old $10,000 Pyramid TV game show. In our version of the game, one person 
names exemplars and the rest of the players have to figure out what category 
the exemplars are from (e.g., Charlie says, “bird, airplane, baseball, bat.” Isabel 
calls out, “things that fly”). Points are awarded for the number of exemplars 
and for guessing the correct category. Sometimes the categories are fairly 
straightforward (e.g., robin, sparrow, hawk, cardinal, penguin, ostrich: “birds”), 
but other times they are more difficult (e.g., wallet, photo album, laptop com-
puter, cell phone, jewelry, vintage vinyl record collection, guitar: “things you 
would take from your burning house”). Other popular hits on game night 
include Bridge (the classic card game), Beyond Balderdash, Ticket to Ride, 
Munchkin, and Apples to Apples. When I announce, “Kids, let’s do a game 
night tonight. Go pick out a game,” the kids run off to the playroom and return 
(after some heated discussion sometimes) with the night’s game. How do they 
know what to count as a game? Part of the answer lies in the fact that they’ve 
had a lot of experience with games (my son even watches an Internet show 
that showcases a different “tabletop game” each episode). Based on these 
experiences they are able to recognize and select things that fit their mental 
concept of “game.”

This chapter is about the pieces of our mental world: concepts and knowledge. 
The material is closely related to discussions of semantic memory in Chapter 5 
and of language meaning in Chapter 9. In his book The Big Book of Concepts, 
Gregory Murphy (2002, p. 1) opens with “Concepts are the glue that holds our 
mental world together.” Concepts are our mental representations of categories 
of things in the world. Being able to recognize and group things into mental cat-
egories is an extremely important cognitive ability. It allows us to identify what 
something is, what the properties of that thing are, and how we can behave 
with the thing (e.g., Should we eat it? Will it hurt us? What can we use it for?). 
For example, imagine that you were handed the object in Photo 10.1. You may 
not know what to do with it. However if somebody told you it was a fruit (it is a 
pitaya or dragon fruit), then you would probably assume that it is something you 
can eat, that it probably has seeds, and that it may be sweet. You would base 
these assumptions on what you know about the concept of fruit. Furthermore, if 
somebody were to show you another one, you would be able to recognize it as a 
fruit, with the properties of fruit, without needing to be told these things again. 
Indeed, without our ability to categorize like this, we would have to identify 
and learn the properties of things anew each and every time we encountered  
an object.

We begin this chapter with the classical view of concepts as definitions and 
then review the theoretical and empirical problems with this view. Then we 
describe three alternative views. Following this, we describe how concepts are 
used for categorization, organized into larger structures of knowledge, combined 
together, and used to make inductive inferences.
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What Are Concepts?

The Classical Approach: Concepts as Definitions

If somebody were to ask you, “What is a square?” you may come up with something 
like “a closed four-sided figure, composed of four straight lines of equal length, 
joined at ninety-degree angles.” This definition of square works quite well. The set of 
features are necessary (identifying the features something must have to be a square) 
and sufficient (if something has all of these features, then it must be a square) for 
identifying members of the category. The advantage of this approach is that using a 
definition is a relatively easy way to identify whether an object is or is not a member 
of the category. All one needs to do is to match the features of the object with the 
features listed in the definition. This view of concepts as definitions with lists of 
necessary and sufficient properties can be traced back to early Greek philosophers 
(e.g., Plato and Aristotle) and was generally assumed until the mid-twentieth cen-
tury. However, in the last century philosophers and psychologists began identifying 
problems with this view.

Theoretical Problems With Definitions as Concepts
Let’s change our example. Suppose that somebody asked you, “What is a game?” As with 
our square example, you would probably try to think up a definition of what a game is. 
However in contrast with the square example, you would probably find it difficult to 
come up with a single definition that adequately captures everything you categorize as a 
game. Philosopher Ludwig Wittgenstein (1953), shown in Photo 10.2, used the concept 
of “game” as part of a theoretical argument against the 
definition approach to concepts. He argued that it may 
not be possible to identify a list of necessary and sufficient 
features for many categories, in particular “real-world” 
categories. Consider what is common to board games. 
Now extend that to card games, ball games, and to the 
Olympic Games. What features are common to them all? 
Here are some possible features of games: have competi-
tion (winners and losers), have an aspect of luck and/or 
skill, provide fun or amusement. But consider a child 
throwing a ball against the garage and catching it. Is she 
playing a game? If the answer is yes, then who are the win-
ners and losers? Wittgenstein (1953) argued that the cat-
egory members shared a family resemblance. That is, it is 
usually easy to see that children look like their parents, 
although it may be difficult to pinpoint the precise set of 
features they share (see Photo 10.3). Family resemblance 
points not to a single set of defining features but rather to 
members of categories connected by overlapping sets of 
features. In this approach, concepts are not defined by necessary and sufficient features 
but rather connected by a series of overlapping similarities across features. Consider 
another of Wittgenstein’s examples: the concept of “chair.” Look at the objects presented 
in Photo 10.4. Most people would agree that they are all examples of their concept of 
chair. However, while it may be easy to agree about how best to categorize these objects, 
it is not as easy to agree on a common definition of what a chair is. Give it a try. Write 
down what you believe are the necessary and sufficient features of a chair. Compare 
your definition with those of other students in your class. Chances are you won’t find the What Is a Chair? Activity
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same level of agreement about the features as you did with the categorization of the 
pictures. Wittgenstein’s theoretical arguments are generally viewed as strong evidence 
against the classical definition approach of concepts.

Empirical Problems With Definitions as Concepts
In addition to Wittgenstein’s theoretical arguments, many empirical findings suggest 
that the classical view of concepts as definitions is incorrect. One characteristic of the 
definition approach is that it determines whether something is part of a category, but 
once something is determined to be a category member it does not make distinctions 
between category members. However, McCloskey and Glucksberg (1978) demonstrated 
that category boundaries are not always so clear-cut. They presented their participants 
with pairs of words. The second word was a category name. The participants’ task was to 
quickly judge whether the first word was a member of that category (e.g., dog-mammal, 
participants should indicate yes). Their results indicated that for some items, this task 
was easy: Items were either clear members (e.g., chair-furniture, yes) or clear nonmem-
bers (cucumber-furniture, no). However, some items were much more difficult (e.g., 
bookcase-furniture; curtains-furniture). For these items, there was disagreement across 
participants (with some responding yes and others no) as well as within participants 
across different testing sessions (for some items they changed their minds 22 percent of 
the time). The data suggest that we do not treat all members of a category equally. Instead 
we behave as if some members of a category are “better” than others. For example, take 
a minute and write down all of the birds you can think of. Chances are that birds like 
“robin,” “blue jay,” and “sparrow” are category members you wrote down early in your 
list. But consider birds like “ostrich” and “penguin.” Where did these birds fall on your 
list (if they made it at all)? These members are usually considered much less “typical” 
than birds like “robin” and “sparrow.”

Rosch and Mervis (1975) presented participants with twenty members of six catego-
ries (see Table 10.1 for three examples) and asked participants to rate the typicality of 
each member. A separate group of participants was asked to list attributes of each of the 
members. Some attributes were listed more frequently than others. Exemplars that had 
more of these frequent attributes were considered more typical members of the cate-
gory. Rosch and Mervis interpreted these findings as support for Wittgenstein’s family 
resemblance view. They argued that concepts are overlapping networks of attributes. 
Typicality of members within a category depends on how they compare to an abstract 
combination of the most frequent attributes. So, typical category members have many 
frequent attributes (i.e., features common to many category members) and very few 
attributes that are frequent in other categories. This theory is discussed in greater detail 
later in the chapter.

The typicality effect is among the most common empirical findings in cognitive 
psychology and has been found using a wide range of methodologies beyond rating 
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Photo 10.4  Examples of the concept “chair.”
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Basic-Level Concepts

Consider the pictures in Photo 10.6. What would you call 
each thing? Most people will answer this question with “dog,” 
“flower,” and “car.” However, other reasonable answers could 
include “border collie,” “daisy,” and “Ford Thunderbird,” or 
“animal,” “plant,” and “vehicle.” Another widely found find-
ing is that one level is typically privileged over other levels. 
These privileged levels are typically referred to as basic-level 
concepts. Roger Brown (1958) observed that parents typi-
cally prefer to use these middle levels of the hierarchy of con-
cepts when speaking to their children. Research has 
established a wide variety of basic-level effects: children 
learn basic categories and their names before other levels 
(e.g., Anglin, 1977), basic categories typically share common 
shapes and movements (e.g., Rosch, Mervis, Gray, Johnson, 
& Boyes-Braem, 1976), they allow for faster categorization of 
pictures (e.g., Tanaka & Taylor, 1991), and they are used 
more frequently in free naming (e.g., Cruse, 1977).

Rosch and her colleagues (e.g., Rosch, 1978; Rosch et 
al., 1976) argued that basic-level objects are those at which 
the category members share the highest number of fea-
tures. This suggests that basic-level concepts are more 
informative than other levels (e.g., Markman & 
Wisniewski, 1997; Murphy & Brownell, 1985). Basic levels 
provide a lot of information about the categories and are 
also distinct from other concepts at a similar level in the 
hierarchy (Murphy & Lassaline, 1997). For example, con-
sider the basic categories of cats and dogs. Knowing that 
something is a cat is very informative; you can infer many 

Photo 10.5  People enjoying a game of poker.
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 (e.g., mammals and reptiles) tend to be distinctive but not 
Subordinate concepts (e.g., spaniels and border collies) tend to be 

-

-
-

cognitive economy. For exam-

“animal.” The model predicted distance effects: The more “is a” links that 
need to be traversed, the longer the verification times. Early research using 
a speeded property verification task (e.g., reply “true” or “false” as quickly 
as you can to the following statements: “A canary is red,” “A rose has roots”) 
supported the model’s predictions.

However, further research yielded problems for the model. It was  
not able to account for typicality effects (e.g., Rips et al., 1973). The model 
had no mechanism to explain why some subordinates were considered  
better than others. Hampton (1982) found that the transitive inheritance  
of properties is sometimes violated. For example, while people agree  

with the two statements “A lamp is a kind of furniture” and “A car headlight is a kind  
of lamp,” they don’t verify the transitive combination “A car headlight is a kind of  
furniture.”

Consistent with the normal scientific process, a wide variety of other network  
models have been developed and tested in response to these (and other) limitations. For 
example, Collins and Loftus’s (1975) revised semantic network model proposed changes 
to how activation was spread and the addition of variable weighting on the connections 
between concepts (e.g., to capture typicality effects, the link between “robin” and “bird” 
would be stronger than the link between “penguin” and “bird”). Many other models have 
been proposed (e.g., Anderson, 1976; Anderson & Bower, 1973; McClelland & Rumelhart, 
1981; Nelson, Kitto, Galea, McEvoy, & Bruza, 2013). In fact, the stored-network approach 
is among the most widely adopted and persistent theoretical approaches within cognitive 
psychology.

Photo 10.6  Basic concepts activity.
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Feature Comparisons Approaches
An alternative to the stored network view is that hierarchical relationships are computed 
using reasoning processes rather than being directly stored in a semantic network. In 
this approach, deciding how concepts are related involves comparing features of the two 
concepts. In other words, if you were encountering a tapir for the first time, and trying 
to decide whether it is an animal (see Photo 10.7) you would compare the features stored 
with the concept “animal” to the features of the tapir (a roughly pig-shaped herbaceous 
mammal found in regions of the Southern Hemisphere). Given that tapirs share features 
with animals (e.g., can move and have skin, eyes, ears, and mouth), you would make the 
inference that they are considered animals. Typicality effects would reflect the degree of 
overlapping similarity of features.

Recently, several other feature-based models have been 
proposed using a variety of frameworks. While the details of 
these accounts are complex and beyond the scope of our cur-
rent review, they are similar in that none of the models includes 
explicit representation of hierarchical conceptual structure 
(and in some cases no direct representations of concepts). 
However, even without these relationships explicitly repre-
sented, the models can simulate the effects demonstrated in 
the research (e.g., Hampton, 1997; Murphy, Hampton, & 
Milovanovic, 2012).

Neuroscience-Inspired Approaches
Patients with semantic dementia suffer from the progressive 
impairment of their conceptual knowledge. Elizabeth 
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dog experts), experts’ basic levels of categorization shifted to a lower level of the hierar-
chy (e.g., to a level that nonexperts typically considered subordinate). However, when 
those same experts were tested in a domain outside of their area (e.g., the bird concep-
tual space for dog experts), they considered the usual level of the hierarchy to be the 
basic level. Medin, Lynch, Coley, and Atran (1997) examined categorization and induc-
tive reasoning in three types of tree experts (landscapers, taxonomists, and parks main-
tenance workers). They found that the different group experts structured their conceptual 
systems differently. Landscapers tended to structure their categories along goal-derived 
purposes (e.g., how the trees are used), while taxonomists and maintenance workers 
structured their categories along scientific and folk-defined taxonomies, respectively. 
However, across types of experts, inductive reasoning suggested that the genus-level cat-
egories were treated as the basic level of their hierarchies.

Conceptual Combination

Think about an apple. What features would you list that make up the prototypical 
apple? Are the colors white or brown on your list? Probably not. Now consider the 

term “peeled apple.” Chances are that if you 
were to list the features of the combined con-
cept it would include the feature of white (and 
maybe brown if you think about what happens 
to a peeled apple when exposed to the air for a 
few minutes). We opened this chapter with 
“Game night is always a big hit at our house.” If 
we consider word meanings as labels that repre-
sent concepts (see Chapter 9 for more discus-
sion of word meaning and concepts), then we 
can think of a sentence as representing a large 
complex concept made up of the combination 

of smaller concepts. How do we combine individual concepts into larger, more complex 
concepts?

Most of the work on conceptual combination has focused on relatively small combi-
nations (e.g., peeled apple, game night). Research suggests that the process is not simply the 
intersection of the two categories (e.g., the concept “game night” is not the things that are 
both in the categories of “game” and “night”). Smith and Osherson (1984) presented par-
ticipants with pictures like those in Photo 10.8. They found that a picture of a red apple 
was judged to be more typical of the combined concept “red apple” than it was of either 
simple concept “apple” or “red things.” Interestingly, for atypical things like a picture of a 
brown apple, the effect is even larger. In this case the picture was rated as somewhat typi-
cal of “brown things,” not typical of “apples,” and very typical of “brown apples.”

Standard prototype and exemplar models did not have mechanisms that could easily 
account for effects like these. Smith, Osherson, Rips, and Keane (1988) proposed a 
model in which concepts are represented as prototype schemata with dimensions and 
values (see our earlier discussion of Cohen & Murphy, 1984). While the Smith et al. 
(1988) model captured the early data well, further research has revealed limitations of 
the model. For example, sometimes it is difficult to predict which dimensions of the 
combined categories modify each other. For example, compare the changes to “apple” 
and “farmer” when modified in “organic apple” and “organic farmer.”  

The Future of Research and Theory of Concepts

The review in this chapter reflects many of the central findings in the psychological 
investigation of concepts and knowledge. The theories presented represent the  
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tasks. For example, Rips, Shoben, and Smith (1973) used a speeded category verification 
task in which they presented participants with sentences like “A robin is a bird” or “An 
elephant is a bird.” Participants had to respond with “True” or “False” as quickly as they 
could. They found that responses were much faster for typical members of a category 
(e.g., “A robin is a bird”) than for atypical members (e.g., “A chicken is a bird”). As in our 
demonstration earlier, Mervis, Catlin, and Rosch (1976) showed that typical items are 
produced first when prompted to produce category members. Typical items are usually 
learned first (e.g., Meints, Plunkett, & Harris, 1999) too. When mentioning two category 
members together, the more typical member is usually mentioned first (e.g., “robins and 
penguins” rather than “penguins and robins”; Kelly, Bock, & Keil, 1986). Garrod and 
Sanford (1977) demonstrated that reading time of an anaphor is faster (“the vehicle” in 
“the vehicle narrowly missed the pedestrian”) if the antecedent it refers to is a typical 
category member (e.g., “the car” versus “the bus” in “the bus/car came roaring around 
the corner”).

Table Categories and Exemplars Used in Rosch and Mervis (1975)10.1

CATEGORY

FURNITURE WEAPON CLOTHING

Most typical

Least typical

Chair
Sofa
Table
Dresser
Desk
Bed
Bookcase
Footstool
Lamp
Piano
Cushion
Mirror
Rug
Radio
Stove
Clock
Picture
Closet
Vase
Telephone

Gun
Knife
Sword
Bomb
Hand grenade
Spear
Cannon
Bow and arrow
Club
Tank
Teargas
Whip
Icepick
Fists
Rocket
Poison
Scissors
Words
Foot
Screwdriver

Pants
Shirt
Dress
Skirt
Jacket
Coat
Sweater
Underpants
Socks
Pajamas
Bathing suit
Shoes
Vest 
Tie
Mittens
Hat
Apron
Purse
Wristwatch
Necklace

Number of 
features in 
common

5 most typical 
exemplars

13 9 21

5 least typical 
exemplars

2 0 0

Exemplars are listed from most typical to least typical. The bottom rows list the number of features common to the 
five most and least prototypical exemplars
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as things that have a system of rules and use cards where players compete for points and 
the highest point getter is the winner. Now let’s suppose we encounter Yahtzee for the 
first time. Would it fit into our concept of “game”? According to the prototype approach, 
we would compare the features of Yahtzee to our prototype features. While Yahtzee 
doesn’t include the use of cards, it does share the other features with our prototype. Now 
consider playing catch (throwing a baseball between two individuals). Would we con-
sider that a game? Maybe not, since there does not seem to be much overlap of features. 
Suppose that we had two pairs of people tossing the ball, with each team counting the 
number of successful catches and declaring the team with the highest count the winners. 
Now the scenario overlaps more with the features of our prototype, and our judgment of 
it may change to include it as part of the concept.

However, not all researchers accept the idea of a single abstract representation that 
spans an entire concept. Instead, they propose an approach grounded in the belief that 
categorization of new objects is based on specific memories of past examples, rather than 
something like a single prototype.

Table Sample Feature Lists of the Concept “Game”10.2

BRIDGE
BEYOND 
BALDERDASH

TICKET-TO-
RIDE YAHTZEE

PLAYING 
CATCH

Played for 
enjoyment

Pairs of players 
compete

Uses playing cards

Play ends when a 
specified point total 
is reached

Has two phases: 
bidding and playing

Points are awarded 
for number of tricks 
taken during the 
play, as a function of 
the bid

Played for 
enjoyment

Players compete for 
points

Uses cards with 
targets to be 
elaborated upon

Players keep track 
of points by moving 
game pieces on a 
board

Play ends when a 
specified point total 
is reached

Players vote for 
correct answer

Points awarded for 
correct answer

Points awarded for 
other players voting 
for your answer

Played for 
enjoyment

Players compete for 
points

Uses a board with a 
map

Uses cards with 
designated routes

Players get points 
for creating train 
routes

Players get extra 
points for completing 
routes designated 
on cards

Player with the most 
points wins

Players keep track 
of points by moving 
game pieces on a 
board

Played for 
enjoyment

Players compete for 
points

Uses dice

Points are awarded 
for rolling specified 
dice outcomes

Players take turns 
rolling the dice

Each turn consists 
of up to three rolls of 
the dice 

Played for 
enjoyment

Uses a ball

Players take turns 
throwing and 
catching the ball
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