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An Investigation Of Sex Differences
In Word Ratings Across Concrete, Abstract,
And Emotion Words
Lisa M. Bauer
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Researchers have often overlooked the relationships between sex and ratings
of word characteristics, such as concreteness, context-availability, imageability, and emotionality. The current study investigated whether or not sex differences exist in such ratings for abstract, concrete, and emotion words. The
results indicated that females rated concrete words as more emotional in nature.
However, sex differences did not emerge in the ratings of abstract and emotion
words. These findings indicate that sex differences can be demonstrated both
across word types and across scales; they also emphasize the need to revise the
standard models of word processing and representation so as to address issues
related to sex differences.

Research studies have often addressed sex differences in cognitive
processes in terms of intellectual abilities, such as verbal, mathematical, and
spatial expertise (e.g., Burton, Henninger, & Hafetz, 2005; Caplan, Crawford,
Hyde, & Richardson, 1997; Cattaneo, Postma, & Vecchi, 2006). The results of
these studies typically indicate that males perform better than females on
tasks drawing upon spatial, mathematical, and mechanical skills. Females,
on the other hand, typically perform better than males on verbal fluency,
perceptual speed, and spelling tasks (Burns & Nettelbeck, 2005; Harshman,
Hampson, & Berenbaum, 1983). Researchers have examined sex differences in
cognitive abilities in terms of brain organization, finding that there is greater
lateralization in adult males for verbal and spatial functions as compared with
females (Harshman et al. 1983). However, researchers have not investigated
whether males and females form similar mental representations with regard
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to language. Sex differences may exist in both brain organization and in
terms of the mental representation of various concepts. Although previous
cognitive studies have investigated sex in relation to intelligence and brain
lateralization, researchers interested in word representation and memory
have failed to integrate sex variables into their studies. The purpose of the
present study is to address this apparent void in the literature.
At a theoretical level, various models of word representation in memory
have focused on the generic features of word representation across humans
without specifying any differences that may exist as a function of sex. For
example, models that employ the theory of spreading activation to explain
how related words facilitate the processing of one another in priming tasks
rarely, if ever, discuss how differences may emerge in their data as a function
of sex (see Hunt & Ellis, 2004, for a discussion of extant models of word
representation in human memory). If certain word types, and particularly
those that represent emotion, bear differing characteristics or qualities
depending upon the sex of the participant, then researchers should take
this variable into account when formulating their experimental stimuli
and drawing conclusions from their results. Perhaps certain word types,
mental representations, and, specifically, features of those words, may be
stored differently in human memory depending upon sex. The current work
seeks to explore this possible difference, thereby informing models of word
representation in memory and adding greater specificity to those models, as
they attempt to capture how individuals encode, store, and retrieve words
from memory.
A conventional way of investigating the representations of various
word types is through the implementation of participants’ ratings along
different dimensions (see for example, Rubin & Friendly, 1986). By rating
words according to their characteristic components, individuals can reveal
the degree to which those words possess various qualities (e.g., emotionality,
imageability, and pleasantness). Additionally, the features or components
of words, as measured through word ratings, provide a way to describe
the mental representation of those word types by capturing the degree to
which word groups possess different, measurable qualities. Feature-based
and distributed models of word representation in memory (e.g., de Groot,
1992, 1993) are better informed through the use of data derived from scales
that measure the distinctiveness of different word classes, based on mean
ratings. Published word norms include Paivio, Yuille, and Madigan’s (1968)
concreteness, imagery, and meaningfulness word ratings, Rubin and Friendly’s
(1986) availability, goodness, and emotionality word ratings, and Gilhooly and
Logie’s (1980) imagery, concreteness, familiarity, and ambiguity word ratings,
just to name a few. Average ratings for separate word groups have been used
to distinguish those groups on a variety of dimensions, and many of those
findings have been repeatedly replicated with different exemplars from each
word group and with different samples of participants (see Altarriba & Bauer,
2004, and Altarriba, Bauer, & Benvenuto, 1999, for further discussion).
The term “word type” refers to whether a word can be classified as a
concrete, abstract, or emotion word. In rating scale studies, participants
are asked to rate a set of words on a particular attribute (e.g., concreteness,
context availability, emotionality, imageability). For example, a participant
may be presented with a list of 10 concrete nouns and be asked to rate each
word on an imageability scale which ranges from 1 to 7. The participant
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would be informed that a rating of 1 would indicate difficulty in forming a
mental image of the stimulus word’s referent, whereas a rating of 7 would
indicate ease in forming an image. Scales typically used in the literature
include concreteness, context availability, imageability, and emotionality
(e.g., Benjafield & Muckenheim, 1989; Campos, 1990; Campos & Astorga, 1988;
Campos & Sueiro, 1991; de Groot, 1992; Friendly, Franklin, Hoffman, & Rubin,
1982; Paivio et al., 1968; Yuille, 1968). Concreteness scales typically ask
participants to rate each word on a scale from abstract to concrete (e.g., Paivio
et al., 1968). Context availability scales address how easy or difficult it is for
the participant to recall a circumstance in which the meaning of the word
would appear. Emotionality scales ask the participants to rate how emotional
the word’s meaning is, from “not at all emotional” to “very emotional.”
Previous research has addressed sex differences for word attributes with
ratings such as those just described. However, the results of the studies vary.
Some studies have found no sex differences for concreteness (Campos, 1990;
Friendly et al., 1982), imageability (Campos, 1990; Friendly et al., 1982), or
emotionality (Campos, 1990; Campos & Gonzalez, 1992). In contrast, Benjafield
and Muckenheim (1989) have demonstrated sex differences for some word
attributes. They found that men provide significantly higher concreteness
scores than women. They also reported that females provide significantly
higher imageability scores than males (Benjafield & Muckenheim, 1989).
Although these studies provide no clear evidence for or against sex
differences on word characteristics, different word types (i.e., abstract,
concrete, emotion) may reveal the presence of sex differences on word
attributes. The researchers of the aforementioned studies did not separate
the words used in the experiments by word type, nor did they comment on
which word types are included in the experiments. Additionally, previous
researchers investigating sex differences have not included the contextavailability scale in their studies.
Recent research by Altarriba and Bauer (2004) suggested that words
should be separated by word type and that the context-availability scale
should be included. Altarriba and Bauer asked 78 participants to rate the
same abstract, concrete, and emotion words on one of three 7-point scales:
concreteness, context-availability, and imageability. They found significant
differences between all three word types on each scale. The results of their
rating study indicated that concrete words are easier to image and easier to
place into contexts, followed by emotion words and then by abstract words.
On concreteness, concrete words received the highest ratings followed by
emotion words, and then by abstract words. These findings suggest that
abstract, concrete, and emotion words are processed differently. Although
Altarriba and Bauer (2004) investigated only concreteness, context-availability,
and imageability ratings, the present study includes an emotionality scale.
It also examines possible sex differences. The addition of the emotionality
scale is important because previous researchers (e.g., Paivio, 1971; Paivio
et al., 1968; Yuille, 1968) found that words with an evaluative component
(e.g., love, grief) were rated low on concreteness and high on imageability.
These findings suggest that word types may differ in terms of concreteness,
sensory experience (imageability), and affective experience (emotionality).
The addition of an emotionality scale is also appropriate given that previous
researchers failed to find sex differences for ratings on the emotionality
scale (Campos, 1990; Campos & Sueiro, 1991). However, this failure to find
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sex differences in emotionality could be due to the researchers’ failure to
analyze the data in terms of separate word types (i.e., abstract, concrete, and
emotion). Thus, separate word groups should be examined on separate scales,
for both males and females, for a complete picture of the representational
characteristics of different word types in human memory.
The present study, therefore, combines the ideas behind the previously
cited studies and examines whether there are sex differences in the ratings of
abstract, concrete, and emotion words on concreteness, context-availability,
imageability, and emotionality scales. Differences are predicted to emerge in
the ratings of various word types, and particularly for concrete words, since
these are more likely to be significantly correlated to higher imageability
ratings—a factor that has been previously linked to sex differences in the
literature (cf., Benjafield & Muckenheim, 1989).
Knowledge of the properties that characterize abstract, concrete, and
emotion words gained from this study may facilitate the development of
methods of reading and language acquisition, can be useful in mental health
settings, and has implications for future research on sex differences in word
representation.

Method
Participants
A total of 192 participants (96 males and 96 females) from the University
at Albany, State University of New York took part in this study for partial
fulfillment of a course requirement. Each participant was a native English
speaker.

Materials
The abstract, concrete, and emotion words were classified a priori based
on normative data (e.g., Friendly et al., 1982; Paivio et al., 1968) using the
same classification procedure previous researchers used (e.g., Altarriba &
Bauer; 2004; Altarriba et al., 1999; Bleasdale, 1987). Concrete words were
operationally defined as words whose meanings denote something material
and represent an actual thing. Abstract words were operationally defined as
words whose meanings referred to something considered apart from some
material object (and not classified as emotion words). To be classified as
an emotion term, the word needed an affective meaning and pleasantness/
unpleasantness arousal components. With these operational definitions, 144
words (48 abstract, 48 concrete, and 48 emotion words) were selected. The
48 concrete and abstract words were selected from Altarriba et al. (1999);
Bleasdale (1987); Chiarello, Senehi, and Nuding (1987); and Nelson and
Schreiber (1992). The 48 emotion words were selected from Altarriba et al.
(1999); Clore, Ortony, and Foss (1987); Shaver, Schwartz, Kirson, and O’Connor
(1987); and Whissell (1989; see the appendix). These three word types were
matched in frequency and length. The words within each word type were
randomized and typed into lists.

Procedure
An equal number of males and females were randomly assigned to

Language And Sex

469

rate the stimuli on one of the following four 7-point scales: concreteness,
imageability, context-availability, or emotionality. Here, 24 male
participants and 24 female participants provided ratings on only a single
scale. The scales ranged from “1” to “7,” where a “1” indicated abstract,
difficult to image, low context availability, or not at all emotional. A score
of “7” indicated concrete, easy to form an image, high context availability,
or emotional. The instructions for each scale included examples, thereby
providing the participants with anchors for their ratings. All instructions
used in this study are similar to those that previous researchers have
used (e.g., Altarriba & Bauer, 2004; Altarriba et al., 1999; Campos, 1990; de
Groot, 1992; Friendly et al., 1982; Gilhooly & Logie, 1980; Paivio et al., 1968;
Schwanenflugal, Akin, & Luh, 1992). When participants are asked to rate
different word types on a variety of scales, the attributes of these different
word types and possible sex differences in word representation can be
explored. Additionally, the findings may replicate the results of previous
studies; e.g., concrete words are rated as more concrete and imageable
than abstract words (e.g., Benjafield & Muckenheim, 1989; Friendly et al.,
1982; Gilhooly & Logie, 1980; Paivio et al., 1968; Rubin & Friendly, 1986;
Toglia & Battig, 1978).

Results
Three separate 2 × 4 analyses of variance (ANOVAs) assessed effects
of sex (male vs. female) and scale type (concreteness, context-availability,
imageability, emotionality) on participants’ ratings for each of the three word
types (abstract, concrete, and emotion). Table 1 displays mean ratings.
Table 1
Mean Rating for Abstract, Concrete, and Emotion Words as a Function of Sex
and Scale Type
Scale
Context Availability
M
F
Concreteness
M
F
Imageability
M
F
Emotionality
M
F

Abstract

Concrete

Emotion

4.48 (1.07)
4.41 (.94)

5.33 (.99)
5.17 (1.12)

4.87 (1.11)
4.80 (1.13)

3.75 (.99)
3.37 (.76)

5.94 (.97)
6.18 (.89)

3.88 (1.17)
3.41 (.99)

3.01 (.99)
2.51 (.82)

6.46 (.78)
6.64 (.46)

4.80 (1.13)
4.87 (1.11)

3.14 (.99)
3.42 (.76)

1.55 (.46)
3.40 (.99)

5.65 (.82)
5.92 (.90)

Note. Context-availability, concreteness, imageability, and emotionality ratings were on
a scale from 1 to 7 (1 = low, 7 = high). Standard deviations are in parentheses.

For the abstract words, the ANOVA revealed a significant main effect of
scale type: F (3, 184) = 28.79, MSE = 23.86, η2 = 0.319, p < .05. This finding
suggests that participants rate the words differently based on the attribute
that a scale measures. Post hoc comparisons revealed significant differences
in ratings between all possible pairs of scales except between concreteness
and emotionality.
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For the emotion words, the 2 × 4 ANOVA revealed a significant main
effect of scale type: F(3, 184) = 33.51, MSE = 36.90, η2= 0.35, p < .05. Post hoc
comparisons revealed a significant difference in ratings between all possible
pairs of scales except between context availability and imageability.
For the concrete words, the results are as follows: a significant main
effect of scale type, F(3, 184) = 213.43, MSE = 159.01, η2 = 0.77, p < .01; a
significant main effect of sex, F(1, 184) = 17.81, MSE = 13.27, η2 = 0.08, p <
.01; and a significant interaction F(3, 184) = 13.22, MSE = 9.85, η2 = 0.18, p
< .01. Planned comparisons revealed that the ratings on all the scales were
significantly different from each other. The significant main effect of sex
revealed that across scale types, females (M = 5.35, SD = 0.80) provided higher
ratings than males (M = 4.83, SD = 0.87). The significant interaction revealed
that females rated concrete words (M = 3.41, SD = 0.99) as significantly higher
in emotionality than males did (M = 1.55, SD = 0.46).

Discussion
Our main research question addressed whether sex differences in the
various ratings of abstract, concrete, and emotion words exist. Interestingly,
although sex differences were not found for the emotion words, findings
from the present study strongly suggest that such sex differences do exist
for emotionality ratings for concrete words. Females rated concrete words as
more emotional than males did. This significant finding suggests that males
and females may process various word types differently, contingent upon the
attribute on which the word is to be rated. Consequently, there may be subtle
differences in the way males and females cognitively process emotionality
of concrete stimuli. Although previous research has indicated a female
advantage in the processing of verbal information and pictorial information
in certain task domains (see e.g., Harshman & Paivio, 1987; Kimura & Clarke,
2002; Kimura & Seal, 2003), those studies did not examine emotionality
characteristics as related to concrete stimuli. One might speculate that the
female advantage in emotionality ratings for concrete words stems from
the finding that emotion words are more imageable than abstract words
(Altarriba & Bauer, 2004) combined with the claim that imageability creates
a female advantage in processing concrete words in general (Graves, Landis,
& Goodglass, 1981). Thus, given that concrete words are more imageable and
that emotion characteristics also aid imageability, females may have a boost
in processing concrete words in an emotional mode. Additional research is
needed in this area to thoroughly understand the current findings and their
implications with regard to sex differences in underlying cognitive processes.
For example, odor stimuli may be used to elicit various responses that are
emotion-related (see e.g., Chu & Downs, 2000; Cupchik & Philips, 2005; Herz,
Eliassen, Beland, & Souza, 2004). Perhaps odorous stimuli act as a mediator
in eliciting emotional memories or emotional responses that can affect the
processing of other types of simultaneously presented stimuli. This is just
one avenue for future research that may be investigated with regard to the
processing of emotion.1
Seidlitz and Diener (1998) reported sex differences in the recall of
affective experiences. Specifically, they found that women recalled both more
positive and more negative life events than men. Although they ruled out
1

We credit an anonymous reviewer for bringing this research suggestion to our attention.
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retrieval mood, rehearsal, and affective intensity as possibilities for the sex
differences, they discovered that differences in the detail in which events are
encoded may contribute to the sex differences found in the recall of affective
experiences. Seidlitz and Diener speculated that these results could be due
to underlying factors such as early learning and social roles. The present
study supports these speculations in that early learning and social roles may
influence how males and females identify and mentally represent concepts in
terms of their emotional attributes.
The current work also has implications for future research on the word
attributes presently under investigation and for the mental representation
of abstract, concrete, and emotion words. In past studies of sex differences
in the rating of words on concreteness, imageability, and emotionality, the
grouping of word types may have masked the true sex differences.
The results also challenge classic and current theories of word
representation that present a uniform model irrespective of participant
characteristics (such as sex). Models of semantic memory (e.g., spreading
activation theory, Collins & Loftus, 1975) typically describe the structure
of semantic memory and the mechanisms by which words or concepts
are stored and activated. However, most models were derived and tested
with the assumption that the associations that exist in memory across
concepts are similar for both males and females. The current data suggest
that even though common words are generally used to test most models,
and these words are typically concrete nouns, their representation in
memory may be influenced by factors related to sex (e.g., socialization,
differential exposure to emotion concepts, etc.). A closer examination of
models of semantic memory is needed to assess the generalizability of
existing frameworks of semantic memory organization.
As mentioned earlier, having knowledge of the properties that characterize
abstract, concrete, and emotion words may facilitate the development of
reading and language acquisition methods and can be useful in mental
health settings. According to Goleman (1995), the ability to recognize and
label emotions is essential in the improvement of emotional understanding.
Emotional understanding can lead to decreases in anxiety and social
withdrawal. Therefore, by exploring which feature or features (concreteness,
context-availability, imageability, and/or emotionality) are most important in
word representation, researchers can develop methods to assist children in
the learning and retrieval of words.
In conclusion, sex may play a more important role in the processing
of concrete words than previously considered. Overall, the present results
indicate that sex differences do exist, both across word types and across
scales. Possibly, males and females differ in the way they cognitively process
information. These findings also raise questions about previous research on
concreteness effects and challenge current theories of word representation.
Future research should be conducted to provide additional insight into these
intriguing findings of sex difference.
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Appendix
Abstract Words

Concrete Words

Emotion Words

learning
innate
mastery
truth
chance
virtue
innocence
attitude
humid
appetite
compulsion
decency
health
origin
beauty
wealth
entry
heritage
glory
patriotism
dare
fault
inquiry
ability
legend
fiction
wisdom
opportunity
discovery
prevention
concept
chaos
conquest
essence
advice
drama
evolve
culture
freedom
quiet
belief
benefit
intellect
feature
ego
false
nonsense
heaven

costume
cloud
brush
mirror
machine
airplane
pencil
dictionary
garden
scissors
lemonade
string
pepper
animal
balloon
apartment
dentist
crutch
factory
cards
liquor
newspaper
jewel
basket
plate
eagle
building
penny
magazine
puzzle
tower
mouth
movie
cigar
elephant
watermelon
burglar
coffee
fence
jungle
police
flute
castle
clown
nurse
person
crown
truck

angry
fear
excited
furious
terror
happy
pride
scared
glad
shame
anxious
sympathy
surprise
amused
sorrow
hate
depressed
troubled
delighted
grief
love
upset
outraged
thrilled
jealous
hopeful
uncertain
thankful
zealous
concerned
afraid
unhappy
grateful
obsessed
joy
worried
miserable
nervous
despair
annoyed
disappointed
dread
sad
disgusted
affection
mad
rage
cheerful

