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Abstract 

People differ in the extent to which their verbal reports of experienced emotion are 

valence focused or arousal focused. Three multimethod studies are reported to explore 

whether differential focus reflects individual differences in the cognitive structure of 

emotion language versus differences in phenomenological experience. Although there 

was some evidence that valence focus and arousal focus were linked to variations 

differences in cognitive structure, the findings are also consistent with the view that 

self-report ratings are being driven by the properties of the feelings that are being 

reported. Implications for the study of experienced emotion are discussed. 

People report how they feel using words. In everyday life, when we want to know how 

someone is feeling, we ask. “How are you feeling?” is one of the most ubiquitous 

questions in our culture. Likewise, for over half a century, psychologists have relied on 

self-reports to find out how people feel, and for good reason. Decades of behavioral, 

cognitive, and psychophysiological research have failed to provide clear and consistent 

measures that unambiguously correspond to the categories of experienced emotion that 

are found in Western cultures (e.g., anger, sadness, fear): There are neither distinct 

autonomic footprints for categories of emotion (Cacioppo, Berntson, Larsen, 

Poehlmann, & Ito, 2000) nor direct connections between the experience of these 

emotions and facial movements that are perceived as coordinated “expressions” 

(Russell, Bachorowski, & Fernández-Dols, 2003).1 As a result, there is no known 

objective, external measure of the subjective, internal events that we experience as 

anger, sadness, fear, and so on. If we want to know whether people feel these emotions, 

we have to ask them. 

When self-reports are treated as verbal behaviors that can be observed and studied, 

people use the same emotion words in very different ways to communicate their 

feelings. For example, the word tired, which is generally understood to refer to a state 

that is unpleasant and low in arousal, can be used to communicate a feeling of 

sleepiness (emphasizing the low arousal property), annoyance and misery (as in “I am 

tired of this,” emphasizing the unpleasantness), or fatigued (emphasizing both low 

arousal and displeasure properties). A key question facing researchers is whether 

differences in self-report ratings of experienced emotion reflect differences in actual 

feelings or merely reflect differences in the way that people understand the words that 

are used in the rating process. One way to address the question of whether self-reports 

reflect feelings or language is to examine the granularity in such reports. When asked to 
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report how they feel, some individuals represent their experiences with a good deal of 

precision (high granularity), whereas others represent their experiences in more global 

terms (low granularity, primarily in terms of pleasure or displeasure). This article 

examines whether the granularity of self-reports reflects differential attention to feelings 

or whether they merely reflect differential attention to the properties of words. In doing 

so, it addresses the question of whether the contents of self-reports of emotional 

experience are driven by individual differences in language or in feelings. 

Mapping the Contents of Verbal Reports: Variations 

in the Relatedness of Emotional Experiences 

In previous research, we have found that people vary greatly in how they distinguish 

emotions when reporting their experience of them in a natural environment (Feldman, 

1995a; Feldman Barrett, 1998; Feldman Barrett, Gross, Christensen, & Benvenuto, 

2001). In these studies, participants received a set of emotion-related adjectives (happy, 

anxious, annoyed, etc.) at each measurement instance and rated, on a Likert scale, how 

closely each adjective described their emotional state at that moment. These ratings 

were then used to calculate the relatedness between emotional states for each person 

separately. Some individuals had strong correlations between feeling states of the same 

valence, so that when they reported feeling sadness, for example, they also reported 

feeling anxious and angry. These individuals are low in emotional granularity: They 

reported their experience in global terms, using discrete emotion labels to communicate 

only the most general of information (typically pleasure and displeasure). Other 

individuals had weaker correlations between emotional states of the same valence, 

indicating that they made finer distinctions in their experiences. These individuals are 

higher in emotional granularity and reported their emotional experience in more precise, 

differentiated terms, using discrete emotion labels such as happy, sad, angry, and so 

forth, in a way that captured the distinctiveness in these words. 

The Circumplex 

Differences in emotional granularity can be depicted in geometric space. Because 

reports of emotional experiences are heterogeneous (i.e., contain multiple properties), 

they can be represented in a circular relationship, forming a structure called a 

circumplex (Guttman, 1957). The shape of a person’s circumplex structure represents 

the amount of granularity in his or her emotion reports. Specifically, proximity around 

the perimeter of the structure reflects the similarity between emotion reports. For 

example, Figure 1a might be the configuration that results when one person’s 

correlation matrix (containing self-reports of experienced emotion) is projected into 

geometric space. The similarity between emotion reports is determined solely by their 

position in the circle—this similarity might be due to two properties, or three, or even 

fourthe point is there is more than one property. As a result, the relative positions of 

adjectives reflect qualitative differences in how the adjectives are used rather than 

quantitative differences along any one dimension (Guttman, 1957). When reports of two 

emotions are relatively close over time (e.g., happy and satisfied), then they can be 

thought of as forming a domain of experience, or a local region of homogeneity. 

Obviously, as the minimal arc distance between reports of two emotions increases (e.g., 

happy and enthusiastic), the degree of similarity decreases (i.e., the correlation becomes 

smaller), suggesting that the emotions are reported as qualitatively different. When 
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emotions are separated by an arc distance of 90° (e.g., happy and surprised), the reports 

are completely independent. When the arc distance increases to 180° (e.g., happy and 

sad), the reports represent opposite emotional experiences. Past 180°, the reports 

become increasingly similar again until the original starting point is reached. 
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Figure 1 

Illustrative representation of a prototypical (a) and nonproto-typical (b) circumplex 

structure. 

People who are high in emotional granularity produce a circumplex structure like that 

depicted in Figure 1a (for an example of actual data, see Figure 2a). These individuals 

use emotion adjectives to represent many distinct regions of experience. Their self-

report ratings produce a correlation matrix that yields a prototypical circumplex 

structure with a uniform, symmetrical structure that is circular in nature, depicting 

smaller regions of homogeneity and more precise domains of experience. A circumplex 

structure need not be perfectly circular with equally spaced elements (for a discussion, 

see Browne, 1992; Fabrigar, Visser, & Browne, 1997), however. As such, people who 
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are lower in emotional granularity produce a structure that is flatter, more elliptical in 

shape, reflecting fewer regions of homogeneity and correspondingly fewer domains of 

experience (see Figure 1b and Figure 2b). These individuals are using the same emotion 

adjectives to report their experience as are those higher in emotional granularity, but 

they use these terms to represent many fewer regions of distinctiveness. 
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Figure 2 

Examples of idiographically derived circular structures. Adapted from “Valence Focus 

and Arousal Focus: Individual Differences in the Structure of Affective Experience,” by 

L. A. Feldman, 1995, Journal of Personality and Social Psychology, 69, p. 160. 

Copyright 1995 by the American Psychological Association. 

The description of these domains, and the properties of experiences that characterize 

them, cannot be determined by examining the circular ordering alone. The circumplex, 

as Guttman (1957) conceived it, was defined solely in terms of ordinal relationships and 

so, alone, does not allow a quantitative analysis of emotional experiences—it merely 

depicts their nonparametric relatedness in geometric space. From an ordinal standpoint, 

the similarities depicted in the circumplexes presented in Figure 2 are nearly identical 

(for a discussion, see Shepard, 1978, pp. 50–52). This means that differences in 

granularity (or in the number of experiential domains) can be depicted but not 

quantified using a circumplex alone. To understand what domains of experience are 

being represented, the descriptive content of people’s self-reports of experienced 

emotion must be quantified. This is achieved by embedding the circumplex within a 

Euclidean space of two dimensions (Shepard, 1978). 

Quantifying the Contents of Verbal Reports: Valence 

Focus and Arousal Focus 

I anchor the circumplex structure in valence and arousal dimensions (for a review, see 

Russell & Feldman Barrett, 1999). Valence refers to the hedonic quality (pleasure or 

displeasure) of, and arousal to the felt activation associated with, affective phenomena. 

All affective stimuli (i.e., emotion-related language; facial expressions of emotion; 

emotional episodes such as anger, sadness, and fear; and nonemotional affective states 

like fatigue, sleepiness, and placidity) can be characterized as combinations of these two 

independent dimensions. As is discussed later, it is of particular importance to this 

report that all emotion-related words can be characterized in terms of valence and 

arousal properties (even though valence and arousal are not sufficient to capture all of 

the important aspects of any emotion-related word). 

Individual differences in the granularity of experienced emotion (such as those 

illustrated in Figure 2a and Figure 2b) can be described according to the emphasis that 

individuals place on valence and arousal when reporting their experiences. The more 

that individuals emphasize valence (or arousal) during the reporting process, the more 

their self-reports will contain information about each property of experience. Valence 

focus represents the amount of information about pleasure or displeasure contained in 

verbal reports of emotional experience. Individuals high in valence focus emphasize 

pleasure and displeasure in the content of their verbal reports more than do those lower 

in valence focus. Similarly, arousal focus represents the amount of information about 

felt activation or deactivation contained in those verbal reports. The higher an 

individual’s arousal focus, the more activation and deactivation are emphasized in the 

contents of his or her verbal reports. 
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Descriptively, valence focus and arousal focus describe the implicit content in self-

reports of experienced emotion and suggest how participants apply adjectives to their 

experience during the self-report process. Consider what participants do when they 

apply emotion adjectives to their experience during the self-report process. At a given 

measurement instance, participants introspect to assess their momentary experience and 

then hold that experience in mind as they report that feeling by rating the extent to 

which each emotion adjective (happy, anxious, annoyed, etc.) describes their current 

emotional state on a Likert-type scale. When people high in valence focus rate emotion 

adjectives to report their experience of emotion, they primarily emphasize pleasure and 

displeasure, whereas people low in valence focus take valence into account less during 

the rating process. When people high in arousal focus rate emotion adjectives to 

communicate their experience of emotion, they emphasize activation and deactivation 

more so than those lower in arousal focus. 

The next question is why people differentially emphasize valence and arousal during the 

reporting process. Are they driven by their feelings or their understanding of the 

emotion adjectives used in the rating process? One possible explanation for individual 

differences in valence focus and arousal focus is that people differ in the intensity and 

frequency with which they experience feelings of pleasure–displeasure and activation–

deactivation. Differential experience leads to differential attention to these affective 

feelings, such that people adjust their word use during the self-report process to reflect 

the contents of their experiences. The result would be individual differences in valence 

focus and arousal focus. As evidence for this hypothesis, recent findings suggest that 

valence focus is related to a general sensitivity to pleasant and unpleasant cues in the 

environment (Feldman Barrett & Bliss-Moreau, 2003; Feldman Barrett & Gross, 2001; 

Feldman Barrett & Niedenthal, in press), whereas arousal focus is related to 

interoceptive sensitivity (Feldman Barrett, Quigley, Bliss-Moreau, & Aronson, 2003). 

Another possibility is that people differentially emphasize valence and arousal in the 

reporting process not because their experience of emotion differs, but because they 

differ in the extent to which they weigh valence and arousal in their definitions of the 

words (separate from what is being communicated with those words). Indeed, the main 

criticism that appraisal theorists levy against the use of self-reports to study the 

experience of emotion is that such reports tell us more about emotion language than 

about the phenomenal contents of the experience itself (e.g., Frijda, Markam, Sato, & 

Wiers, 1995; Ortony, Clore, & Collins, 1988). Self-reports have even been called 

“shackles” (Cacioppo, 2002) to illustrate that they are limiting in the study of affective 

reactions. 

Overview of Studies 

The purpose of this article was to examine the degree to which self-reports of 

experienced emotion are driven by the semantic understanding of words versus the 

phenomenological feelings. In the three studies reported here, I empirically compared 

individual differences in the extent to which people emphasize valence and arousal in 

their self-reported emotion experience with individual differences in the extent to which 

those same individuals emphasize valence and arousal in the structure of emotion 

language. This allowed a direct test of whether an individual’s valence focus and 

arousal focus in reports of experienced emotion were distinct from his or her semantic 

representation of emotion language.2 Semantic representations were obtained by having 

participants judge the similarity in a set of emotion-related words, and focus estimates 
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were computed on participants’ reports on their own experiences of emotion in a 

number of different settings. In Studies 2 and 3, the identical emotion words were used 

for both tasks (e.g., participants rated the similarity between the words nervous and sad 

as well as reported on their momentary feelings of nervousness and sadness at each 

measurement moment in experience-sampling paradigms and in laboratory procedures). 

In Study 1, I examined the relationship between two estimates of valence focus and 

arousal focus derived from the experience-sampling ratings (each set of estimates 

derived from a different set of items) and two estimates of semantic representations 

derived from similarity ratings (one taken before and the other after the experience-

sampling period). In Studies 2 and 3, I examined the relationship between semantic 

representations, focus indices derived from experience-sampling ratings, and focus 

indices derived from ratings of experience taken in another context (to a set of evocative 

slides in Study 2 and to laboratory emotion inductions in Study 3). 

Go to: 

Study 1 

Method 

Participants  

Participants were 53 psychology undergraduates (21 men, 32 women) at the 

Pennsylvania State University.3 These sample sizes reflect the number of participants 

available for analysis. The sample began with 64 participants. Six participants were 

dropped from the sample because they reported using memory to complete their 

momentary emotion ratings in excess of 25% of the time (9.4% of cases), and 5 were 

dropped because they did not comply with experimental procedures (7.8% of cases). All 

participants received extra credit for their participation and had an opportunity to 

participate in a cash lottery. 

Procedure  

Participants in Study 1 made similarity ratings for a set of 16 emotion-related adjectives 

both before and after the experience-sampling period. At the beginning of the study, 

participants completed a set of similarity ratings (called the presampling similarity 

ratings), which was followed by the instructions for the experience-sampling portion of 

the study. During the experience-sampling procedure, participants completed a rating 

online of their momentary emotional experiences in the morning (7 a.m. to 12 p.m.), 

afternoon (12 p.m. to 5 p.m.), and evening (5 p.m. to 12 a.m.) for each of 60 

consecutive days. Participants chose the moment of measurement within each time 

block, and they were asked to report on their current emotional experience at the 

moment of rating (not a summary of the time period). Occasionally participants 

completed questionnaires for more than 60 days, and these were included in the 

analyses. Participants returned completed forms on Monday, Wednesday, and Friday of 

each week. Research assistants contacted participants within 48 hr if participants failed 

to return their emotional experience ratings and interviewed participants three times 

during the study to ensure compliance with the research procedures. 
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After participants completed the experience-sampling portion of the study, they 

provided another set of similarity ratings (the postsampling similarity ratings) on the 

same set of words used for the presampling ratings. After these were completed, 

experimenters explained the purpose of the study and then asked a number of questions 

regarding compliance with study procedures. In particular, participants estimated the 

percentage of time that they used recall to complete their emotion experience ratings, 

and they were dropped from the final sample if they reported using memory for more 

than 25% of the sampling period. 

Similarity of Emotion-Related Words  

In Study 1, participants rated the similarity of all possible pairs of 16 emotion-related 

adjectives that equally sampled all parts of the space associated with the circumplex 

model of affect. The terms used included excited, lively, cheerful, pleased, calm, 

relaxed, idle, still, dulled, bored, unhappy, disappointed, nervous, fearful, alert, and 

aroused. Each term served both as the referent and as the comparison in each pairing, 

resulting in 240 judgments. Participants were asked to rate the similarity of the words 

on a 7-point Likert scale (1 = extremely dissimilar, 4 = unrelated, 7 = extremely 

similar). Terms appeared equally spaced throughout the measure (see Davison, 1983). 

The adjective pairs were presented in a single random order. The 240 similarity ratings 

were reduced to 120 ratings by averaging the ratings across the corresponding word 

pairs. This procedure was followed for the presampling and postsampling ratings. 

Individual differences in semantic representations of emotion language were derived 

from these ratings. 

Experience-Sampling Ratings of Experienced Emotion  

At each measurement moment, participants indicated on a 7-point Likert scale the 

extent to which each of 88 emotion-related adjectives described their current emotional 

state (0 = not at all, 3 = a moderate amount, 6 = a great deal). Sixty adjectives were 

taken from the Positive Affect and Negative Affect Schedule—Expanded Form (Watson 

& Clark, 1994), and an additional 28 items sampled remaining portions of the affect 

circumplex (see Larsen & Diener, 1992). Of these 88 items, 32 items (two sets of 16 

terms that sampled equally from all portions of the circumplex space) were sampled to 

compute estimates of the relatedness between reported emotional experience (i.e., to 

estimate emotional granularity). The number of usable measurement moments ranged 

from 163 to 203 (M = 175.0, SD = 6.1). None of the participants missed more than 

16.0% of the observations, and the average percentage of missed observations was 

3.2%. Valence focus and arousal focus were computed for each estimate of emotional 

granularity. Comparing focus indices for each estimate of emotional granularity allowed 

a test of convergent validity for valence focus and arousal focus across distinct sets of 

items. 

Results 

By examining the correspondence between individual differences in the semantic 

representation of emotion-related adjectives (computed from the similarity ratings) and 

individual differences in valence focus and arousal focus (derived from self-reports of 

experienced emotion), it was possible to empirically determine whether self-report 

ratings primarily tell us something about words rather than about feelings. If individual 
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differences in emotion language were strongly related to valence focus and arousal 

focus in self-reports of experience, then this would support the hypothesis that self-

reports of experienced emotion tell us about the differential attention to properties of 

words rather than about the properties of feelings, per se. If the two are not strongly 

related, then we have evidence consistent with the hypothesis that valence focus and 

arousal focus reflect the focus of attention to feelings of pleasure–displeasure and felt 

activation–deactivation, suggesting that self-reports reflect the actual experience of 

emotions. Before comparisons could be made of semantic representations of emotion 

language with valence focus and arousal focus, it was necessary to compute both from 

participants’ rating behavior. 

Individual Differences in Semantic Representations of Emotion Language  

Similarity judgments are thought to be an index of mental structure (e.g., Shepard, 

1987; Tversky, 1977). When rendered in geometric space by a multidimensional scaling 

(MDS) procedure, similarity ratings for pairs of words map the cognitive structure of 

those words. The words are placed in N-dimensional geometric space, where the 

dimensions characterize the attributes or properties of the words (Davison, 1983). 

People do not explicitly use these properties during the similarity-rating task, however: 

They merely rate the similarity of word pairs. The dimensions that result represent 

implicit components of the cognitive structure for emotion-related adjectives. The 

words are represented by their coordinates on the dimensions, indicating how much of 

each property they contain. 

When derived from pairwise similarity judgments of emotion-related words, MDS 

solutions routinely yield valence and arousal dimensions to anchor the semantic 

representation of emotion language (Russell & Feldman Barrett, 1999). Valence and 

arousal dimensions have been identified in emotion-related language across many 

cultures (e.g., Russell, 1983; Russell, Lewicka, & Niit, 1989), across words sets that 

differ in size and elements (e.g., Block, 1957; Bush, 1973; Feldman, 1995b, Russell, 

1980), and even in very young children (e.g., Russell & Ridgeway, 1983). They 

represent the basic, semantic properties contained in our knowledge about emotion-

related words and the concepts that those words represent (cf. Feldman Barrett & 

Fossum, 2001; Russell, 1980; Russell & Feldman Barrett, 1999). The identification of 

these dimensions as valence and arousal has been verified by empirically comparing the 

dimension coordinates for the words against explicit ratings of the words on valence and 

arousal; the explicit judgments were made by independent groups of respondents 

(Feldman, 1995b; Feldman Barrett & Fossum, 2001; Kring, Feldman Barrett, & Gard, 

2003). Such analyses confirm that the MDS dimensions do, indeed, represent the 

hedonic and activation properties of the words. On the basis of past research, I 

hypothesized that an MDS solution of similarity ratings would yield valence and arousal 

dimensions. 

Although valence and arousal dimensions might describe the cognitive structure of 

emotion language for a group of respondents, it is possible that there are individual 

differences in the degree to which each person implicitly weighs valence and arousal 

when generating similarity ratings. In general, we know that the more a person attends 

to a given property (e.g., valence), the more the property will influence the perceived 

similarity in a set of objects (e.g., emotion words). These attentional differences can be 

estimated using an individual difference multidimensional scaling procedure 
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(INDSCAL; Carroll & Chang, 1970). INDSCAL computes dimension weights to 

quantify the extent to which properties (represented by the dimensions) influenced the 

judged similarity among objects (see Arabie, Carroll, & DeSarbo, 1987). Heavier 

weights reflect greater attention to the property (Nosofsky, 1986, 1992). INDSCAL 

weights have been used to index differential attention in previously published studies 

(e.g., Fazio & Dunton, 1997; Halberstadt & Niedenthal, 1997). In this study, the 

INDSCAL weights indexed individual differences in the semantic representation of 

emotion-related words. 

The pre- and postsampling similarity ratings of emotion-related words were subjected to 

separate INDSCAL analyses using the ALSCAL procedure (Takane, Young, & 

DeLeeuw, 1976). The primary approach to ties (allowing data to become untied) was 

used in the analysis because it typically results in a better fit to the data (Davison, 1983, 

p. 86). According to convention, the fit of each solution was determined by (a) a stress 

value that indicates the extent of a solution’s departure from the observed data, (b) the 

interpretability of the solution, and (c) the reproducibility of each solution (Davison, 

1983). 

Two-dimensional MDS solutions best modeled both sets of similarity ratings. Stress × 

Dimensions plots for the analyses of the pre- and postsampling similarity ratings 

revealed a clear elbow at the two dimensional solution in both cases (stress = .16, RSQ 

= .85, and stress = .17, RSQ = .84, for pre- and postsampling solutions, respectively).4 

The squared correlation for each solution was high, indicating that a large proportion of 

variance in the scaling solutions was accounted for in the distances between emotion-

related words, as estimated by their similarity ratings. The words fell, as predicted, in a 

circular order around two dimensions, as depicted in Figure 3a and Figure 3b. An 

inspection of these solutions suggested that the axes were easily interpretable as the 

valence and arousal denoted by the emotion words. The solutions were highly 

replicable. The pre- and postsampling semantic solutions were practically identical to 

one another, as indicated by a congruence coefficient (Davison, 1983) of .998. The 

strong correspondence between these two structures is important because it indicates 

that 60 days of intervening attention to emotional experience did not substantially alter 

the group semantic solutions or the similarity ratings from which they were derived. 

Furthermore, the solutions were reliable when compared with other estimates of the 

cognitive structure of emotion language. Both the pre- and postsampling group 

solutions were highly similar to the MDS semantic solutions depicted in Figure 3c 

(taken from Feldman, 1995a) and Figure 3d (derived from similarity ratings provided by 

a sample of Boston College participants, N = 15). Coefficients of congruence (Davison, 

1983) were high between the Study 1 solutions and the other two MDS group solutions 

(above .90), even though they were derived from different subjects making pairwise 

similarity ratings on a different set of emotion-related words. (Coefficients of 

congruence were computed by comparing the MDS coordinates for synonyms or for 

words that were predicted to fall in similar locations in affective space.) 
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Figure 3 

Semantic representations of the core affective knowledge. Valence is the horizontal 

axis, and arousal is the vertical axis. A and b were derived from pre- and postsampling 

similarity ratings, respectively (Feldman Barrett & Fossum, 2001); c was derived from 

similarity ratings taken from Feldman (1995a); d was derived from similarity ratings 

obtained from a separate sample of Boston College participants. 

To estimate how important the valence and arousal properties were in the semantic 

representation of emotion language for each participant, I examined the subject weights 

derived from the pre-and postsampling group solutions; descriptive statistics are 

presented in Table 1. In absolute terms, weights could range from 0 to 1, where 0 

indicated that the dimension was unimportant to a participant’s structure and 1 indicated 

that it was very important (Young & Harts, 1994). The variability in the subject weights 

indicated that participants varied in their attention to the valence-and arousal-based 
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properties of the emotion-related words. Furthermore, the dimension weights from the 

pre- and postsampling solutions were largely consistent with one another, indicating 

that there was stability in the extent to which individuals emphasized each semantic 

component in their definitions of the words (r = .51, p<.001 for valence weights; r = 

.74, p < .001 for arousal weights). This stability was evident even though the two sets of 

similarity ratings were obtained 60 days apart, during which time participants were cued 

to attend to their ongoing experiences of emotion. Interestingly, on average, individuals 

tended to weigh arousal-based properties of the emotion words more than valence-based 

properties in both sets of ratings, t(52) = 7.89, p < .001, for the presampling solution; 

t(52) = 5.76, p < .001, for the postsampling solution. 

Table 1 

Descriptive Statistics for Individual Differences in Semantic Structure 

 

Study 1  

 

Study 2  

 

Study 3  

 

 

Presampling 

INDSCAL 

weights  

 

Postsampling 

INDSCAL 

weights  

 

INDSCAL 

weights  

 

INDSCAL 

weights  

 

Descriptive 

statistic 
Valence Arousal Valence Arousal Valence Arousal Valence Arousal 

M .53 .74 .55 .71 .54 .68 .55 .69 

SD .10 .11 .11 .13 .09 .10 .06 .07 

Minimum .27 .40 .30 .26 .35 .28 .41 .52 

Maximum .75 .91 .86 .87 .86 .86 .71 .84 

Note. INDSCAL = individual difference multidimensional scaling procedure. 

Estimating Valence Focus and Arousal Focus in Experienced Emotion  

In estimating valence focus and arousal focus, I am asking the question: “How much of 

the granularity in the experience of two emotions is due to a person’s emphasis on 

valence and arousal?” In operational terms, I am asking, “How much of the correlation 

between ratings of two emotional experiences is accounted for by the valence- or 

arousal-based similarity of the words?” For example, sadness is characterized as an 

unpleasant state that is low in activation and anxiety is an unpleasant state that is high in 

activation; the two words are similar in terms of the valence they denote, but different in 

arousal. If a person sometimes reports feeling both anxious and sad and other times 

feels one but not the other, this will result in a correlation of zero, as the person is rating 

anxiety and sadness in distinct ways, using both valenced- and arousal-based 

information in the words’ meaning to represent experiences of emotion. In contrast, if a 

person consistently reports both together (or neither) at every measurement instance, 

this will produce a correlation of 1, as the person is using the words to represent what 

the states have in common (i.e., valence) and ignoring how they differ (i.e., arousal). 



It is possible to estimate the granularity in a person’s report of experienced emotion by 

computing a P-correlation matrix for a given set of items for that person over time. It is 

possible to estimate how much a person emphasizes valence and arousal in the rating of 

his or her experience by correlating that person’s P-correlation matrix with external 

criteria indicating the valence-and arousal-based similarity of the words. These 

correlations reflect the variance in the self-report ratings attributable to each property 

(Feldman, 1995a; Feldman Barrett, 1998). If the valence-based similarity of the words 

accounts for a large proportion of variance in the correlations between ratings of 

emotional experiences for a given person, then this person is high in valence focus. If 

the valence-based similarity of the words accounts for a small proportion, then the 

person is low in valence focus. A similar argument can be made for arousal focus.5 

Estimating emotional granularity  

Two P-correlation matrices were computed for each person, thereby providing two 

estimates of the relatedness between reports of experienced emotion. P-correlation 

matrix–1 was computed for each participant and contained self-report ratings of the 

words enthusiastic, peppy, happy, satisfied, calm, relaxed, quiet, still, sleepy, sluggish, 

sad, disappointed, nervous, afraid, surprised, and aroused. The correlation matrix was 

computed for each participant by correlating his or her ratings across the observation 

period. P-correlation matrix–2 contained ratings of excited, elated, glad, cheerful, at 

ease, calm, tranquil, inactive, tired, bored, blue, unhappy, distressed, scared, active, 

and alert. Word Sets 1 and 2 contained one overlapping item (.063%). Fisher’s r-to-z 

transformations were performed on the P-correlations so that the correlations could be 

used in further analyses. 

Estimating valence- and arousal-based similarity of emotion-related words  

The similarities of emotion words in terms of valence and arousal were derived from the 

general cognitive structure of emotion language (i.e., a group MDS solution that 

represents the definitions of the words used in the rating process). I could have used 

either the pre- or the postsampling MDS group solutions for this purpose, but this would 

have resulted in concerns about data overlap in the final analyses (because both the 

estimates of semantic structure and focus in self-reports would be based in part on the 

same data). A stronger option was to quantify valence focus and arousal focus using the 

cognitive structure of emotion language derived from similarity ratings provided by 

other participants. Thus, the structures used here were those presented in Figure 3c 

(derived from participants reported in Feldman, 1995a) and Figure 3d (derived from a 

Boston College sample of 15 participants). The MDS group solution presented in Figure 

3c contained the same words as those used to compute P-correlation matrix–1, and this 

was also the case for the solution in Figure 3d and P-correlation matrix–2. 

A valence-based distance matrix for each MDS group solution was computed by taking 

the absolute difference between coordinates for all pairs of emotion-related words along 

the valence dimension. Each word had one coordinate on the valence dimension of each 

solution, so the result was 120 valence-based distances for each MDS solution. These 

distances reflected the similarity between every pair of affect words in terms of their 

pleasure or displeasure. The smaller the absolute value between two coordinates, the 

smaller the distance between two terms on a dimension, and the more similar those 

terms are in terms of valence. A similar procedure was followed for coordinates along 

the arousal dimension. This produced two valence-based and two arousal-based distance 
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matrices (one from theFeldman [1995a] sample and one from the Boston College 

sample). 

Correlating each P-correlation matrix to valence- and arousal-based word distances  

Finally, each P-correlation matrix for each participant (constituting an estimate of 

relatedness in reports of emotional experiences for that person) was correlated with the 

valence- and arousal-based semantic similarity matrix that contained the same word set. 

P-correlation matrix–1 was correlated to the MDS solution depicted in Figure 3c. P-

correlation matrix–2 was correlated to the MDS solution depicted in Figure 3d. The 

signs of these resulting correlations were reversed to produce one valence focus and 

arousal focus index for each P-correlation matrix (such that higher values would 

represent greater focus). Because the resulting indices are themselves correlation 

coefficients, they too were subjected to a Fisher’s r-to-z transformation before being 

used in further analyses. 

The descriptive statistics for the two valence focus and two arousal focus indices are 

presented in the final data columns of Table 2. On average, individuals tended to focus 

more on the valence of their experience than on their level of activation; t(52) = 12.40, 

p<.001, for the first set of focus indices, t(52) = 6.77, p < .001, for the second set of 

focus indices. Also presented in Table 2 are the correlations between the valence focus 

and arousal focus indices. Correlations representing the criterion validity for valence 

focus indices and for arousal focus indices are presented in bold text. Several things are 

notable about the correlations presented in Table 2. First, both valence focus and arousal 

focus indices displayed strong criterion validity across different word sets, even though 

they were computed using semantic structures from independent groups of participants. 

Second, moderately strong negative correlations were observed between valence focus–

2 and arousal focus–2, replicating previous findings that the two are inversely related to 

one another (Feldman, 1995a; Feldman Barrett, 1998), although this relationship did not 

appear for valence focus–1 and arousal focus–1. 

Table 2 

Criterion Validity for Valence Focus and Arousal Focus in Reports of Experience: 

Study 1 

 

Valence focus  

 

Arousal focus  

 

Descriptive  

 

Variable 1 2 3 4 M SD 

Valence focus 

 1. Word Set 1 — 
   

.63 .22 

 2. Word Set 2 .77*** — 
  

.66 .24 

Arousal focus 

 3. Word Set 1 .03 −.21 — 
 

.21 .13 

 4. Word Set 2 −.16 −.49*** .80*** — .29 .22 

Note. Means and standard deviations are reported for Fisher’s transformed valence 

focus and arousal focus indices. Correlations representing criterion validity are in bold. 
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***p < .001. 

Do Individual Differences in Semantic Representation Account for Variations in 

Reports of Experienced Emotion?  

There was evidence for a link between people’s semantic representation of emotion 

language and their degree of arousal focus when reporting their experience of emotion. 

Zero-order correlations between the INDSCAL weights and the arousal focus indices 

are presented in the right half of Table 3. When a person attended more to the arousal-

based components of the emotion-related words in making similarity judgments, that 

person’s verbal reports of emotional experience also contained more arousal-related 

information. There was little evidence in support of a correspondence between semantic 

focus and valence focus. Curvilinear relationships were not significant and are not 

reported here.6 

Table 3 

Correlations Between Individual Differences in Self-Report and Individual Differences 

in Semantic Structure: Study 1 

 

Valence INDSCAL weight  

 

Arousal INDSCAL weight  

 

Variable 
Presampling 

MDS 

Postsampling 

MDS 

Presampling 

MDS 

Postsampling 

MDS 

Valence focus 

 Word Set 

1 
.18 .15 −.24† −.24† 

 Word Set 

2 
.24† .18 −.27* −.17 

Arousal focus 

 Word Set 

1 
−.26† −.23† .44*** .43*** 

 Word Set 

2 
−.30* −.26† .47*** .40*** 

Note. INDSCAL = individual difference multidimensional scaling procedures; MDS = 

multidimensional scaling. 

†p < .10. 
*p < .05. 
***p < .001. 

Discussion 

Overall, the evidence from Study 1 did not provide support for a purely language-based 

interpretation of self-reported emotional experience. There was no evidence that 

individuals who attended more to the valenced properties of words also represented 

more pleasure–displeasure in the contents of their emotional experience. On the basis of 
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these findings, it seems unlikely that valence focus in reports of emotion experience is 

primarily a property of emotion language, separate and distinct from differential 

attention to feelings of pleasure–displeasure. The findings for arousal focus suggested 

more of a link between people’s attention to the arousal properties of the words and the 

contents of their reported experience. Individuals who attended more to the arousal 

properties of emotion-related words also focused their self-reports of emotional 

experience more on felt activation than did those who attended less. This 

correspondence is consistent with the hypothesis that arousal focus is, in part, a property 

of emotion language. 

 

Study 2 

The purpose of Study 2 was to test the correspondence between the structure of 

experienced emotion (valence focus and arousal focus) and the semantic structure of 

emotion language in another sample of participants. In particular, Study 2 was aimed at 

replicating and expanding the evidence for the finding that arousal focus in self-reports 

of experienced emotion is partly a word-based phenomenon. Study 2 used a 

computerized experience-sampling procedure to obtain ratings of momentary emotional 

experience from which valence focus and arousal focus could be estimated. 

Computerized experience-sampling procedures have various advantages over the pencil-

and-paper method used in Study 1, including better tracking of participants’ 

compliance, randomizing item delivery to minimize context effects during the rating 

process, and recording response latencies with which ratings are made (Conner, 

Feldman Barrett, Bliss-Moreau, Lebo, & Kaschub, 2003; Feldman Barrett & Barrett, 

2001). I also used a computerized version of the similarity judgment task. 

Finally, to examine the generalizability of the finding that arousal focus in self-reports 

of experienced emotion is partly a word-based phenomenon, I had participants in Study 

2 also rate their emotional reactions to a set of evocative slides (Lang, Ohman, & Vaitl, 

1988) presented in the lab. Attention to stimulus properties can be influenced by context 

(for a general discussion, see Smith & Zarate, 1992), so having participants report their 

experiences of emotion in response in a controlled laboratory environment was 

important. Also, having reports of experienced emotion in two settings (in response to 

the slides and in natural settings) provided an opportunity to compute valence focus and 

arousal focus in two different conditions and examine their relationship. 

Method 

Participants  

Participants were 118 undergraduates (39 men, 79 women) at Boston College. These 

sample sizes reflect the number of participants available for analysis. One hundred 

forty-three participants began the study; 21 participants dropped out either before or 

during the experience-sampling portion of the study (14.7%); 4 were dropped because 

they did not comply with experimental procedures (2.80% of remaining cases). All 

participants received $50 and had an opportunity to participate in a cash lottery. 

Procedure  
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Participants visited the laboratory five times during the course of the study. During the 

first laboratory session, participants were assigned a palm-top computer (Hewlett 

Packard 360 LX) and received instructions regarding the experience-sampling portion 

of the study. The palm-tops ran on custom software (Experience Sampling Program; 

ESP; Barrett & Feldman Barrett, 1999). Affect terms were presented in a random order 

at each trial. Participants made their ratings on a 7-point Likert scale (0 = not at all, 3 = 

a moderate amount, 6 = a great deal) measured by pressing numbers on the keyboard of 

the palm-top computer. 

Participants were told that they would be beeped randomly 10 times per day for a 28-

day period and asked about their momentary affective experience using 29 emotion-

related terms (potentially resulting in 280 affect measurement trials per participant, each 

of which contained ratings for 29 terms). Participants were told to respond as quickly as 

possible without compromising their accuracy. They were told that if they did not 

respond to the first prompt, they would be beeped again 2 min later. If they failed to 

respond to that prompt as well, then the trial was recorded as missing data. Participants 

went through a practice trial of ESP and received a written set of instructions about the 

experience-sampling procedure before leaving the laboratory. Both ratings of 

experience and latencies to make those ratings were recorded. 

Participants attended four additional weekly laboratory sessions in which an 

experimenter uploaded their data to a host personal computer. They were given 

immediate feedback regarding their level of trial completion (using a companion 

program called ESPCount; Barrett & Feldman Barrett, 1999). In addition, they 

performed laboratory tasks, including providing similarity judgments of emotion-related 

words and their emotional reactions to evocative slides. 

Similarity of Emotion-Related Words  

Participants made a set of similarity judgments using SuperLab for a Macintosh 

platform. Participants were seated in front of a G3 or a PowerMac 7600/120 and asked 

to judge the similarity for all pairs of circumplex markers (120 pairs in all). For a given 

pair, each term served either as the referent or as the comparison. Pairs were presented 

in a different random order for each participant. The intertrial interval was 1,000 ms (1 

s). Participants made their ratings on a 7-point Likert scale (1 = extremely dissimilar, 4 

= unrelated, 7 = extremely similar) by pressing numbers on the keyboard of the 

Macintosh. Participants were told to respond as quickly as possible without 

compromising their accuracy. Both similarity judgments and latencies to make those 

judgments were recorded. 

Emotional Reactions to Evocative Slides  

Participants viewed a series of 16 slides from the International Affective Picture System 

(IAPS; Lang et al., 1988). Normative ratings from Lang et al. (1988) were used to select 

the slide set that, taken together, represented all combinations of valence and arousal in 

circumplex space. Descriptive information regarding the slide set is presented in Table 

4. The IAPS task was implemented using SuperLab for a personal computer platform. 

Participants were seated in front of a personal computer and asked to report how they 

felt in response to viewing each slide. Participants rated their affective reaction to each 

picture using the same 16 terms included in the similarity and experience-sampling 
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tasks, yielding a 16 by 16 matrix of ratings for each participant. Participants made their 

ratings on a 7-point Likert-type scale (0 = not at all, 3 = a moderate amount, 6 = a great 

deal) by pressing numbers on the keyboard of the computer. Participants were told to 

respond as quickly as possible without compromising their accuracy. 

Table 4 

International Affective Picture System Slides Used in Study 2 

  

Valence rating  

 

Arousal rating  

 

Slide no. Slide description M SD M SD 

1710 Puppies 8.34 1.12 5.41 2.34 

2050 Baby 8.20 1.31 4.57 2.53 

2205 Hospital 1.95 1.58 4.53 2.23 

2800 Crying boy 1.78 1.14 5.49 2.11 

5000 Flower 7.08 1.77 2.67 1.99 

5621 Sky divers 7.57 1.42 6.99 1.95 

5760 Outdoors 8.05 1.23 3.22 2.39 

5920 Volcano 5.16 1.92 6.23 2.08 

6230 Aimed gun 2.37 1.57 7.35 2.01 

6550 Knife 2.73 2.38 7.09 1.98 

7010 Basket 4.94 1.07 1.76 1.48 

7080 Fork 5.27 1.09 2.32 1.84 

7234 Ironing board 4.23 1.58 2.96 1.90 

8160 Man on cliff 5.07 1.97 6.97 1.62 

8190 Skiers 8.10 1.39 6.28 2.57 

9001 Cemetery 3.10 2.02 3.67 2.30 

Open in a separate window 

Note. Valence and arousal norms were taken from Lang et al. (1988). 

For each trial, a slide appeared on the computer screen with 1 of the 16 emotion-related 

terms below it. Participants rated their response on this adjective. Once they pressed a 

key registering their response, another term appeared for rating. The slides remained 

visible on the screen until all 16 terms were rated. After completing the ratings in 

response to 1 slide, another slide appeared immediately, and the participant continued 

rating his or her affective responses. Slides were presented in random order to each 

participant, and adjectives were presented in random order within each slide. Both 

emotional reactions to the IAPS slides and latencies to make those ratings were 

recorded. 

Experience-Sampling Ratings of Experienced Emotion  

At each measurement moment, participants were presented with 29 emotion-related 

adjectives in random order. Participants used 7-point Likert-type scales (1 = not at all, 4 
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= a moderate amount, 7 = a great deal) to indicate the extent to which each adjective 

described their current emotional state as quickly and accurately as possible by pressing 

numbers on the keyboard of the palm-top computer. Of the 29 adjectives used, 16 were 

sampled to construct P-correlation matrices as described in Study 1 (enthusiastic, 

peppy, happy, satisfied, calm, relaxed, quiet, still, sleepy, sluggish, sad, disappointed, 

nervous, afraid, surprised, and aroused). These words are the same as those used to 

compute P-correlation matrix–1 in Study 1. The number of usable trials ranged 

substantially from 35 to 251 (M = 125.7, SD = 47.9). The number of trials available for 

analysis was used as a covariate in all of the analyses reported later to determine 

whether it systematically altered the results. In every case, the results containing the 

covariate were identical to those without. The results without the covariate are reported. 

Results 

As in Study 1, the goal was to examine whether reports of experienced emotion were 

primarily word-based judgments (instead of judgments about subjective feeling states). I 

examined the relation between participants’ emphasis on the valence- and arousal-based 

properties of words in their semantic representation of emotion language (computed 

from their similarity ratings of emotion words) and their focus on valence and arousal 

when self-reporting their feelings (during experience-sampling and in response to 

evocative slides). 

Individual Differences in Semantic Representations of Emotion Language  

The similarity ratings were subjected to an INDSCAL analysis using the ALSCAL 

procedure as described for Study 1. A two-dimensional group MDS solution proved 

most suitable (stress = .19, RSQ = .78), and the dimensions corresponded to the valence 

and arousal denoted by the words. The congruence coefficient for this solution and the 

one presented in Figure 3c (depicting a semantic structure for the same words derived 

from Feldman, 1995a) was .88, indicating that the semantic structure replicated at a 

group level. The descriptive statistics for the subject weights associated with the 

INDSCAL analysis are presented in Table 1. As in Study 1, on average, individuals 

tended to weigh arousal-based properties of the emotion words more than valence-based 

properties when making their similarity judgments, t(117) = 9.12, p < .001. 

Estimating Valence Focus and Arousal Focus in Experienced Emotion  

As in Study 1, valence focus and arousal focus indices were computed by quantifying 

the proportion of variance in participants’ reports of emotional experience accounted for 

by valence-and arousal-based meaning of the words used in the rating process. Each of 

two P-correlation matrices (one derived from the self-report ratings of experience and 

the other from reactions to IAPS slides) was compared to valence- and arousal-based 

semantic distance matrices (derived from theFeldman [1995a] MDS group solution). 

The result was two valence focus and two arousal focus indices for each participant. 

The descriptive statistics for both sets of valence focus and arousal focus indices are 

presented in Table 5, along with their intercorrelations. Criterion validity coefficients 

are presented in bold text in Table 5. As expected, both valence focus and arousal focus 

displayed moderate criterion validity across experience-sampling and IAPS-induced 

ratings of experienced emotion. Once again, negative correlations were observed 

between indices of valence focus and arousal focus, replicating previous findings. 
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Furthermore, as in Study 1, on average, individuals tended to focus more on the valence 

of their experience than on their level of activation, t(117) = 11.79, p < .001, for the 

experience-sampling focus indices, t(117) = 15.64, p < .001, for the IAPS focus indices. 

Table 5 

Criterion Validity for Valence Focus and Arousal Focus in Reports of Experience: 

Study 2 

 

Valence focus  

 

Arousal focus  

 

Descriptives  

 

Variable 1 2 3 4 M SD 

Valence focus 

 1. Experience sampling — 
   

.63 .18 

 2. IAPS Reactions .29** — 
  

.65 .16 

Arousal focus 

 3. Experience sampling −.41*** −.14 — 
 

.31 .17 

 4. IAPS Reactions −.06 −.47*** .28** — .28 .14 

Note. Means and standard deviations are reported for Fisher’s transformed valence 

focus and arousal focus indices. Correlations representing criterion validity are in bold. 

IAPS = International Affective Picture System. 

**p < .01. 
***p < .001. 

Do Individual Differences in Semantic Representation Account for Variations in 

Reports of Experienced Emotion?  

As in Study 1, there was essentially no evidence that valence focus in self-reports of 

experienced emotion was a word-based phenomenon, but there was evidence that 

arousal focus was partly due to individual differences in the way that participants 

understood emotion words. As indicated in Table 6, there was moderate correspondence 

between INDSCAL arousal weights and arousal focus indices, but no significant 

correspondence between INDSCAL valence weights and valence focus indices. 

Curvilinear relationships were not statistically significant and are not reported here. 

Table 6 

Correlations Between Individual Differences in Self-Report and Individual Differences 

in Semantic Structure: Study 2 

Variable Valence INDSCAL weight Arousal INDSCAL weight 

Valence focus 

 Experience sampling .11 .00 

 IAPS reactions .03 −.08 

Arousal focus 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/table/T6/


Variable Valence INDSCAL weight Arousal INDSCAL weight 

 Experience sampling −.16† .36*** 

 IAPS reactions −.15† .37*** 

Note. INDSCAL = individual difference multidimensional scaling procedure; IAPS = 

International Affective Picture System. 

†p< .10. 
***p < .001. 

Discussion 

The evidence from Study 2, like that from Study 1, did not support a purely language-

based interpretation of valence focus and arousal focus. The importance of valence in a 

person’s emotion vocabulary had little to do with the focus on valence when rendering 

ratings of experienced emotion. Individuals for whom arousal figured more prominently 

in the structure of their emotion vocabulary emphasized activation and deactivation 

information to a greater extent when verbally representing their emotional experience, 

both when reporting their experience on a moment-to-moment basis and in response to 

evocative visual stimuli. In fact, the two indices of arousal focus in reports of 

experience correlated as strongly with individual differences in emotion language as 

they did with one another. This may have occurred, in part, because the size of the 

validity coefficients was reduced because of the fact that there were only 16 evocative 

slides, meaning that the P-correlation matrices based on IAPS reactions were 

considerably less stable than those computed using the experience-sampling ratings 

(which were computed over hundreds of measurement instances). As in Study 1, the 

findings suggest that arousal focus in self-reports of experienced emotion is partly a 

word-based phenomenon. 

Study 3 

Study 3 was similar to Study 2, except that participants reported their experiences of 

emotion after a series of laboratory procedures designed to induce specific emotions 

rather than reporting their reactions to evocative slides. This was an important test of the 

convergent validity of valence focus and arousal focus because the inductions were 

designed to elicit specific emotional responses and therefore to maximize emotional 

granularity. Furthermore, by estimating valence focus and arousal focus for these 

ratings, it was possible to examine the generalizability of the finding that arousal focus 

in self-reports of experienced emotion is partly a word-based phenomenon. 

Method 

Participants  

Participants in Study 3 were 85 Boston College undergraduates (45 men, 40 women) 

who were paid $120 for their participation. One hundred twenty-two participants began 

the study; 33 participants dropped out either before or during the experience-sampling 

portion of the study (27%).7 Another 4 participants were excluded because they failed to 

complete the similarity-ratings procedure. Participants completed 28 days of recording 
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their experiences of emotion (although a few sampled for more days). The number of 

usable measurement moments ranged substantially from 107 to 368 (M = 218.13, SD = 

57.38). Participants also made similarity judgments of the same emotion-related words 

as described in Study 2. 

Procedure  

In addition, participants experienced six experimental inductions intended to induce 

three positive (amusement, calm, and interest) and three negative (anger, sadness, and 

nervousness) experiences of emotion. The emotion inductions were presented in two 

orders that were counterbalanced across all participants. No order effects emerged in 

data analysis. Immediately after each emotion induction, participants completed self-

reports of emotional experience using the same adjectives as those in the experience-

sampling and similarity-rating procedures. Participants made these ratings using pencil-

and-paper measures. Subsequent to rating their experience, participants performed a 

simple cognitive task (e.g., sorting cards in numerical and suit order) to facilitate returns 

to baseline before the next emotion induction began. 

Amusement  

To induce experiences of amusement, we asked participants to view portions of a 

comedy routine (Sweat the Small Stuff, James, 2001). The audiovisual presentation was 

presented on a 17-in. (0.43 m) computer monitor, and participants listened to the audio 

portion via headphones. The duration of the comedy film clip was 4 min 54 s. 

Interest  

The interest induction involved a two-part procedure. First, we induced boredom by 

instructing participants to circle vowels on sheets of paper that contained random letters 

that filled a page. They completed the letter-circling task for 3 min. Immediately 

afterward, participants were asked to stop circling and switch to a novel task, which 

involved playing a pinball arcade computer game (Microsoft Office XP) for an 

additional 3 min. The pinball game was presented on a 17-in. (0.43 m) computer 

monitor. The technique of switching from a relatively mundane task to a video game to 

induce the subjective experience of interest was adapted from Reeve (1989, 1993). 

Calm  

Participants took part in a guided relaxation procedure (adapted from Redfield, 1995). 

Participants listened via headphones to a female voice that led the guided relaxation 

procedure. The duration of the guided relaxation procedure was 13 min 11 s. 

Anger  

Experiences of anger were induced with two consecutive procedures. First, participants 

viewed a film clip from Witness (Weir, 1985) depicting a group of young men taunting, 

ridiculing, and insulting a group of Amish men driving by on a horse-drawn carriage (1 

min 40 s). This film clip has been shown to reliably induce subjective experiences of 

anger (Fredrickson & Branigan, in press). Second, immediately after viewing the film, 

participants were quickly (ostensibly because of time constraints) escorted by the 

experimenter to another room to complete the rest of the tasks for the session. To arrive 
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at the other laboratory room participants were required to walk down a long hallway, 

cross two double-doors, and turn a corner. Meanwhile, a confederate of the same gender 

as the participant and wearing headphones (presumably listening to music), walked in 

the approaching direction. The confederate timed his or her approach so as to turn the 

corner at the same time as the approaching participant. While passing, the confederate 

bumped into the participant with his (or her) shoulder in a brusque manner, called the 

participant an “asshole,” and quickly continued down the hallway out of the sight of the 

participant. This procedure has been shown to reliably induce feelings of anger (Cohen, 

Nisbett, Bowdle, & Schwarz, 1996). 

Sadness  

Participants were told to imagine the death of their mother, who died for unexpected 

and inexplicable reasons. Participants were asked to try to experience the event as 

vividly as possible by imagining what they would feel like and think about and to 

imagine people they know as characters in the episode. The scenario was divided into 

five paragraphs to which participants devoted 2 min each. This procedure for inducing 

feelings of sadness has been used to induce sadness in other research studies (Keltner, 

Edwards, & Ellsworth, 1993). The guided imagery procedure was accompanied by a 

musical selection (Adagio for Strings, Op. 11; Barber, 1990) shown to reliably elicit 

subjective experiences of sadness (Krumhansl, 1997, 2002); participants listened via 

headphones while they read the scenario. 

Nervousness  

Participants completed a working memory task under increasing cognitive load. In this 

task, a face depicting an emotion (e.g., anger) was displayed on the left-hand side of a 

computer screen along with an emotion-related word (e.g., frustrated) displayed on the 

right-hand side of the screen. Participants were asked to judge whether the face–word 

pair matched or not (i.e., was the same or different) and indicated their answer using 

keys on the computer keyboard. Additionally, while making the judgments, participants 

were instructed to remember the words of the face–word pairs from previous trials for 

later recall. Trials were presented in blocks of 2, 3, 4, 5, or 6 face–word presentations. 

At the end of each block, participants were asked to recall the words, and then they 

started another block. This task was modeled after standard working-memory-span tasks 

used in cognitive psychology (Rosen & Engle, 1997; Turner & Engle, 1989). 

Results 

Individual Differences in Semantic Representations of Emotion Language  

As in Studies 1 and 2, an INDSCAL analysis of the similarity ratings of emotion words 

produced a two-dimensional group MDS solution (stress = .19, RSQ = .78) with valence 

and arousal as the two dimensions. The congruence coefficient for this solution and the 

one presented in Figure 3c (depicting a semantic structure for the same words derived 

from Feldman, 1995a) was .95, and the congruence coefficient with the group solution 

for Study 2 was .99, indicating that the semantic structure replicated at a group level. 

The descriptive statistics for the subject weights associated with the INDSCAL analysis 

are presented in Table 1. As in Studies 1 and 2, individuals tended to weigh arousal-
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based properties of the emotion words more than valence-based properties when 

computing their similarity judgments, t(84) = 12.02, p < .001. 

Estimating Valence Focus and Arousal Focus in Experienced Emotion  

As in Studies 1 and 2, valence focus and arousal focus indices were computed by 

quantifying the proportion of variance in participants’ reports of emotional experience 

accounted for by valence- and arousal-based meaning of the words used in the rating 

process. P-correlation matrices were computed using the same emotion-related 

adjectives as described in Study 2. Two P-correlation matrices for each person (one 

derived from the self-report ratings of experience during experience sampling and the 

other from ratings of experience in response to the emotion inductions) were compared 

with valence- and arousal-based semantic distance matrices (derived from an 

independent sample of participants; Feldman Barrett & Niedenthal, in press). The result 

was two valence focus and two arousal focus indices for each participant. The 

descriptive statistics for both sets of valence focus and arousal focus indices are 

presented in Table 7, along with their intercorrelations. Criterion validity coefficients 

are presented in bold text. Both valence focus and arousal focus displayed criterion 

validity across experience-sampling and emotion induction contexts, although the 

magnitudes of the coefficient (especially for valence focus) were smaller than expected. 

This may have been due, in part, to the fact that there were only six inductions, meaning 

that the P-correlation matrices for induced emotional experiences were considerably 

less stable than those derived from the experience-sampling ratings (which were 

computed over hundreds of instances). Furthermore, as in Studies 1 and 2, on average, 

individuals tended to focus more on hedonics than on their level of activation when 

reporting their experiences, t(84) = 3.70, p < .001, for the experience-sampling focus 

indices, t(84) = 11.39, p < .001, for the induction focus indices. 

Table 7 

Criterion Validity for Valence Focus and Arousal Focus in Reports of Experience: 

Study 3 

 

Valence focus  

 

Arousal focus  

 

Descriptive  

 

Variable 1 2 3 4 M SD 

Valence focus 

 1. Experience sampling — 
   

.53 .22 

 2. Emotion inductions .22* — 
  

.55 .18 

Arousal focus 

 3. Experience sampling −.28** −.16† — 
 

.40 .18 

 4. Emotion inductions −.21* −.35*** .29** — .20 .16 

Note. Means and standard deviations are reported for Fisher’s transformed valence 

focus and arousal focus indices. Correlations representing criterion validity are in bold. 

†p < .10. 
*p < .05. 
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**p < .01. 
***p < .001. 

Do Individual Differences in Semantic Representation Account for Variations in 

Reports of Experienced Emotion?  

Unlike Studies 1 and 2, there was support for both valence focus and arousal focus 

being related to the way that participants understood emotion words. As indicated in 

Table 8, there was a significant correspondence between INDSCAL arousal weights and 

arousal focus indices, as well as between INDSCAL valence weights and valence focus 

indices. 

Table 8 

Correlations Between Individual Differences in Self-Report and Individual Differences 

in Semantic Structure: Study 3 

Variable Valence INDSCAL weight Arousal INDSCAL weight 

Valence focus 

 Experience sampling .28* −.12 

 Emotion inductions .22* −.23* 

Arousal focus 

 Experience sampling −.20* .23* 

 Emotion inductions .02 .21* 

Note. INDSCAL = individual difference multidimensional scaling procedure. 

*p < .05. 

Go to: 

General Discussion 

If we want to know something about how a person is feeling, all we can do is ask them. 

There is currently no other way to study experiences of discrete emotional states like 

anger, sadness, fear, and so on. Our challenge as scientists is to determine whether self-

report ratings are useful and valid indicators of what a person is experiencing. Because 

experience is an internal, subjective event, there is no way to measure what a person is 

“really” feeling and compare it to his or her report of that experience. When studying 

the experience of emotion via self-report, the only viable approach is to rule out 

explanations for the reporting behavior that we observe, other than that they follow 

directly from feelings. Once these explanations are ruled out, there is only one plausible 

explanation for the observed ratings: They reflect how people feel. 

The purpose of this article was to examine the degree to which self-reports of 

experienced emotion are driven by the semantic understanding of words versus the 

phenomenological feelings. In this report, I carefully describe (a) individual differences 

in the structure of emotion language and (b) individual differences in their reports of 

experienced emotion and (c) examine the relation between the two. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/table/T8/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/


The first step was to describe individual mappings of the language domain. This yielded 

the novel finding that there are individual differences in the cognitive structure of 

emotion language. People differ in the amount of attention they give to the valence-and 

arousal-related properties of emotion-related words when making similarity judgments 

about them. Some people focus more on the hedonic value of words than do others; 

some focus more on the level of activation denoted by words than do others. These 

semantic differences were reliable over a 60-day period and did not change much in 

response to ratings of emotional experience made during the intervening time. This last 

finding largely reduces the concern that attention to ongoing experience is largely 

shaping what people understand emotion words to mean. Consider that at every 

measurement instance in an experience-sampling paradigm, participants must introspect 

to assess their momentary experience and then attend to that experience to hold it in 

mind. They then report that feeling by rating each emotion adjective (happy, anxious, 

annoyed, etc.) on a Likert-type scale. Viewed in this way, it can be said that experience 

sampling prompts people to attend to their experience multiple times a day, across 

multiple days. If attention to emotional experience influences emotion language, then 

the structure of emotion language will look different after experience sampling than it 

did before. This was not the case, however. 

Second, as in past research (Feldman, 1995a; Feldman Barrett, 1998), people differed in 

the extent to which they emphasized valence- and arousal-based information in their 

verbal reports of emotional experience. Some people reported their feelings with more 

pleasure and displeasure than did others. Some people reported their feelings with more 

activation and deactivation than did others. It was possible to examine the criterion 

validity of the focus estimates by comparing valence focus and arousal focus in 

experience-sampling reports to a second estimate using (a) a different set of experience-

sampling reports (Study 1), (b) reports of experience in response to evocative slides 

(Study 2), and (c) reports of experience in response to laboratory inductions (Study 3). 

The findings demonstrated that estimates of valence focus and arousal focus were robust 

across different sets of items used in the reporting process (Study 1) and across different 

reporting contexts (Studies 2 and 3), thereby adding a crucial piece to this developing 

program of research. 

Although not every emotion was sampled for estimates of focus computed in these 

studies, other findings give confidence that valence focus and arousal focus characterize 

propensities to focus on the properties of experience in a general sense and are not 

specifically linked to the emotions that are included in a specific set of computations. 

For example, estimates of valence focus and arousal focus computed without reference 

to anger feelings (similar to the focus estimates computed in Studies 1 through 3) were 

nonetheless related to the granularity in self-reports of anger, sadness, and nervousness 

(Feldman Barrett, 1998). Furthermore, compared with those lower in valence focus, 

individuals who were highly valence focused (when valence focus was computed using 

self-reports of anger) experienced more labile self-esteem in response to positive and 

negative interpersonal cues, providing evidence that individuals who are valence 

focused are more sensitive to evaluative cues around them (Feldman Barrett & 

Pietromonaco, 2004). 

It might be argued that, although there was evidence of criterion validity for people’s 

focus on valence and arousal when reporting their experiences of emotion, the effect 

sizes were small for Studies 2 and 3, indicating that the evidence for validity is not very 
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strong. This is certainly one way to view the findings. Consider, however, that the focus 

estimates used for validity purposes were based on 16 measurement moments (1 

measurement instance for each slide) in Study 2 and only 6 measurement instances (1 

for each induction) in Study 3 (as compared with literally hundreds of measurement 

moments in the experience-sampling procedures). It is very likely that the P-correlation 

matrices (from which the focus estimates were derived) in Studies 2 and 3 contained 

some instability because of these small within-subject sample sizes, which would, in 

turn, attenuate the size of the validity coefficients. Clearly, this is a matter for future 

research to address. Taking the within-subject sample size into account, however, 

suggests that the criterion validity estimates from Study 3 might be considered 

remarkable, in that valence focus and arousal focus demonstrated some validity even 

with only 6 samples of reported experience. 

Most important, by comparing individual differences in emotion language to those in 

reports of experience, it is clear that how a person goes about rating his or her emotional 

experience reflects more than just how that person thinks about emotion words. True, 

there were small but inconsistent relationships between valence focus and the tendency 

to emphasize the hedonic meaning of emotion-related words. This relationship was 

stronger for arousal focus—as strong as the criterion validity coefficients reported in 

Studies 2 and 3. Yet the relation between the structure of language and the report of 

experience is not strong enough to clearly indicate that self-reports of experienced 

emotion are merely a reflection of emotion language. A further observation supports 

this claim: In all three studies, on average across individuals, semantic representations 

were dominated by arousal, but experiential reports were dominated by valence. Amid 

the individual differences in emphasis on valence and arousal, then, there was a 

different average pattern observed for the two types of ratings. People seemed to weigh 

the arousal-based properties of emotion words relatively more than the valence-based 

properties when making judgments of the words themselves (as evidenced by the fact 

that arousal dimensions are routinely the first and larger dimension in MDS solutions of 

similarity ratings for emotion words), yet they weighed valence-based properties 

relatively more when making judgments of their emotion experience using those words 

(consistent with the finding that valence dimensions tend to be larger than arousal 

dimensions in analyses of cross-sectional self-report ratings of experienced emotion; 

Feldman, 1995b). Taken together, these findings are an important piece of the puzzle 

that demonstrate that self-report ratings tell us more than just how a person understands 

emotion-related words. 

Another piece of the puzzle would be a demonstration that valence focus and arousal 

focus, as characteristics of verbal representations of experienced emotion, are uniquely 

related to independent measures of psychological processes that are unrelated to 

individual differences in emotion language. Such investigations are currently underway 

in my laboratory, and we are beginning to see such evidence. For example, valence 

focus in reports of experienced emotion was related to a heightened sensitivity in the 

perceptual processing of facial expressions stimuli (Feldman Barrett & Niedenthal, in 

press). Individuals higher in valence focus showed an enhanced perceptual sensitivity to 

negative information contained in facial expressions of emotion, such that they 

perceived the onset of angry and sad facial expressions earlier than did those lower in 

valence focus. The tendency to attend to the valenced properties of emotion words was 

not related to this sensitivity. Furthermore, arousal focus in reports of experienced 

emotion was related to greater interoceptive sensitivity (as indexed by a heartbeat-
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detection task; Feldman Barrett et al., 2003). The tendency to attend to the activation-

based properties of emotion words was not related to this sensitivity. Taken together, 

the growing evidentiary basis suggests that although self-report ratings might be 

influenced by individual differences in emotion vocabulary, they are not solely 

determined by them. Self-report ratings of emotional states are driven by the properties 

of the feelings that are being reported, such that people use what they know about 

emotion-related words to report core affective feelings of pleasure–displeasure and felt 

activation. 

The evidence, though suggestive, is not conclusive. To confirm the hypothesis that 

valence focus and arousal focus are driven by feelings, it would be necessary to show 

(a) that individuals high in valence focus actually experience more affective feelings of 

pleasure and displeasure than do those who are low in valence focus, a similar 

demonstration would be necessary for arousal focus, and (b) that more intense and 

frequent experiences of affect influence how attention is allocated during the self-report 

process. The first question, whether individuals high in valence focus or arousal focus 

actually experience affect with greater frequency and intensity, presents the biggest 

stumbling block because it is not currently possible to directly measure emotional 

experiences separate from their verbal representation. The second question, in the 

absence of a decisive answer to the first, is no easier to deal with. What determines 

people’s focus of attention when reporting on their internal feeling states? 

Experimentally inducing affective experience would not answer the question, because it 

is not clear what would serve as an adequate manipulation check. Also, the problem of 

causal inference would remain. It could be that people attend to the valence- or arousal-

based properties of their feelings because they have to focus on the valence- or arousal-

based properties of all objects. This is probably not the case, because then one would 

have observed a stronger relationship between valence focus, arousal focus, and 

attention to the semantic properties of words in the studies presented here. It could be 

that people’s attention is focused by their beliefs about what they feel; this would be 

consistent with the view that verbal reports of experience are reports of people’s beliefs 

about what they feel and are not a window on their contents per se (e.g., Dennett, 1991). 

On this view, valence focus and arousal focus would merely indicate how a person 

focuses his or her attention during the reporting process. The cause of attention 

allocation would remain a mystery. 

A simpler answer might be that the more people feel something, the more they attend to 

it. People will attend to feelings of pleasure and displeasure, thereby emphasizing that 

property to a greater extent when reporting their emotional experience, because their 

feelings are largely characterized as pleasant or unpleasant. People will attend to 

feelings of activation or deactivation, thereby emphasizing that property to a greater 

extent when reporting their feelings, because their feelings are largely characterized in 

discrete terms, and activation is an important (although not the only) property that 

distinguishes between distinct feeling states like anger and sadness. This is consistent 

with the view that the contents of awareness are largely congruent with the contents of 

consciousness (Chalmers, 1996). 

At this stage, if scientists are to learn anything about the experience of emotion, the 

discoveries must be made in the absence of a clear, unambiguous measure of 

experience? So how should a science of emotional experience proceed? I argue that we 

should treat self-reports like any other behavior. We can extract and interpret the 
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psychological information that they contain. In doing so, we have come closer to a 

formal understanding of what reports of experience do, and do not, tell us. This, 

according toFrith (2002, p. 374) is “a major program for 21st century science.” In this 

research, I have adopted the circumplex model and have shown how it can be a useful 

tool to extract and interpret the patterns contained in self-report behavior. The 

circumplex can describe the contents of verbally represented emotional experiences. It 

can be used to illustrate that emotion words have a largely different pattern when rated 

for similarity than when they are used to communicate emotional experiences. As a 

result, it is not completely tenable to argue that self-reports tell us more about emotion 

language than they do about emotional experience. 

Finally, in principle, the contents of experience should be distinguished from the 

processes that generated them (Lambie & Marcel, 2002) as well as from the processes 

that are used to represent them. However, there is a history in social and personality 

psychology of using content to leverage knowledge about process (e.g., Wegner, 1994; 

Wenzlaff & Wegner, 2000). In the absence of an objective, external way to measure 

emotional experience, perhaps the best place to start is to offer evidence for what people 

feel by examining how they represent their feelings. Simply observing the patterns in 

what people say about their feelings over time will provide us with an empirical basis to 

begin understanding the processes by which people come to verbally represent their 

feelings and, perhaps someday, how they generate those feelings in the first place. 
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Footnotes 

1Patterning in autonomic activity does not correspond to specific emotions like anger, 

sadness, fear, and so on because it corresponds to perceived or expected metabolic 

demands that are associated with specific behaviors, which themselves are 

heterogeneous within each category of emotion (e.g., Fanselow & Lester, 1988; cf. 

Bradley, 2000; Lang, Bradley, & Cuthbert, 1990). 

2The term semantic is used throughout this report to refer to the source of the words’ 

definitions. “Semantic” knowledge refers to a corpus of impersonal, conceptual 

knowledge that is shared by members of the same culture (Tulving, 1972), as well as to 

semanticized episodic knowledge (Nadel & Moscovitch, 1998) consisting of ensembles 

of aggregated episodic memories that exist without reference to time and place. The 

term semantic is not used to refer to the content of the knowledge, as when some 

researchers distinguish between evaluative and semantic (i.e., nonevaluative) 

information. 

3Some of these data were used to address questions about accuracy and calibration in 

similarity ratings of emotion terms (Feldman Barrett & Fossum, 2001). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R41
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R63
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1351136/#R24


4Fit of a solution is determined by producing a Fit × Dimensionality plot, in which a fit 

statistic (called stress) for each solution of a given dimensionality is plotted against the 

number of dimensions contained in each solution. The stress value indicates the extent 

of the solution’s departure from the observed data. Identifying the “elbow” in the Stress 

× Dimensionality plot indicates the optimal number of dimensions needed to represent 

the stimulus structure (rather like the use of the scree plot for identifying dimensionality 

in an exploratory factor analysis; Gorsuch, 1983). Because a two-dimensional solution 

was expected to provide the best fit to the data, it was important to estimate the fit of a 

one-dimensional MDS solution. The INDSCAL procedure will only produce solutions 

with two or more dimensions. To estimate the fit of a one-dimensional solution, 

nonmetric group Euclidean distance analyses were required. This MDS procedure 

produced identical stress values to the INDSCAL group solutions and was only for the 

purpose of assessing fit. The INDSCAL analyses were the main analyses of interest and 

are discussed in detail. 

5There is another way to compute valence focus and arousal focus. Each participant’s P-

correlation matrix can be factor analyzed; the first two unrotated factors extracted are 

typically valence and arousal, and the size of each factor represents the variance in the 

self-report ratings accounted for by each property. The factor-analytic estimates of 

valence focus and arousal focus, although strongly related to the more externally based 

estimates (Feldman, 1995a; Feldman Barrett, 1998), are less optimal because they 

contain the usual ambiguities associated with factor analysis (such as factor 

identification). 

6Individual INDSCAL weights not only represent the importance of each dimension to 

each participant (relative to the group solution) but also contain information regarding 

the degree to which the solution fits each participant’s data (Young & Harts, 1994). 

Larger weights represent the relative importance of the dimension, but they also indicate 

a better fit of the analysis to the data (squared subject weights summed across 

dimensions equal the squared correlation for each participant). To ensure that the 

findings thus far were not due to differences in fit of the valence–arousal solution across 

participants, the squared correlation values for participants were entered as a covariate 

in a series of regression analyses to determine the unique relationship between valence 

focus and arousal focus indices (serving as the criteria) and dimension weights (serving 

as the predictors). When controlling for variations in overall fit, the pattern of results 

did not change: Dimension weights continued to predict arousal focus, but not valence 

focus. 

7After the 4 weeks of sampling participants’ experiences of emotion, we then sampled 

their use of emotion regulation strategies for 2 weeks. These data are not relevant to this 

report and so are not discussed further here. 
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