
 Science
      JOURNAL

 

2012 Apr 21

carolyn
aRAHpressPublication

carolyn
Text Box
Evans, C. (2012). Images of emotion versus emotion words. Communication & Science Journal, 2012Apr21. (received 2012Apr21)


ce
Text Box
http://www.comSciJ.com

carolyn
Typewritten Text



Running head: IMAGES OF EMOTION VS. EMOTION WORDS 

 

 

 

 

 

Images of emotion versus emotion words (English) 
 

 
 

Carolyn Evans  

Department of Communication 

University at Buffalo, The State University of New York 

359 Baldy Hall, Buffalo, NY 14260 

Fax: 716-645-2086, Phone: 716-645-2141, c5a@buffalo.edu 

 

 

 

 

 

 

 

*The author is thankful to Dr. Mark Frank for providing posed images of the Ekman faces, Kenton Anderson 
for his comments on an earlier version of this manuscript, and Dr. Joseph Woelfel for both his insight on Galileo 
as well as for revealing that math is not entirely impenetrable, just a different language...

 

carolyn
Text Box
Note: this was originally written in 2006 and revised in both 2010 and 2012; original web presentation version of project posted at http://www.galileoco.com/surveyPortal/emotion/imgWrd06projectWeb.htm Preliminary work for follow-up project is at  http://www.galileoco.com/surveyPortal/emotion/emotion2011.htm ; survey is at http://www.galileoco.com/surveyPortal/surveysNow.asp .

mailto:c5a@buffalo.edu
http://www.galileoco.com/surveyPortal/emotion/imgWrd06projectWeb.htm
http://www.galileoco.com/surveyPortal/emotion/emotion2011.htm
http://www.galileoco.com/surveyPortal/surveysNow.asp


Images of emotion vs. emotion words     2 

Abstract 

Spatial representations of pair comparison data on participants’ perception of emotion words and 

pictures of a person displaying those emotions were examined; it was found that both image and 

word response coordinates arrayed in a similar spatial manner.  This could be useful in marketing 

situations if it generalizes to other image and word pairs, for example logos and company names. 

Use of two different criterion pairs was also examined. Responses using the two pairs tested 

appeared to result in equivalent spatial arrangement of the response coordinates but each using a 

different scale. 

Key Words: Emotion, Words, Images, Pair Comparison Measurement, Spatial Modeling, 

Galileo. 
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Images of Emotion vs. Emotion Words      

The purpose of this study was to inspect spatial analysis of results from two surveys 

examining how people perceive emotion words (e.g., “happy,” “sad,” etc.) and pictures of a 

person displaying those emotions. The idea of relating verbal communication (whether spoken or 

written) and nonverbal communication is not new. Darwin in the late 1800s was the first to 

systematically study facial expressions (Frank, 2003). He proposed that emotions were displayed 

in the same manner by people in all cultures (Darwin, 1898). Much of the research after Darwin, 

however, did not support his idea of universal emotions. It has been suggested that this 

subsequent disagreement may, at least in part, have been due to the fact that researchers were 

using a plethora of emotion words, some of which were largely synonymous (for example 

“rage,” “anger,” and “fury”) (Frank, 2003).  

Paul Ekman resurrected Darwin’s idea of universality by proposing a theory regarding 

cultural display rules to explain why it sometimes appeared that people in different cultures 

display the same emotion differently (Ekman, 1999; Harper, Wiens, & Mattarazzo, 1978). He 

notes that words are but representations of emotions, not the emotions themselves (Ekman, 2004, 

p. 199). This fits well with communication semiotic theory which states that verbal signs (words) 

are similar to, but not the same as, what they represent (Ellis, 1992) in the way that photographs 

refer to, but are not equated with, the reality they depict (Littlejohn, 1999; Noth, 1990).   

Forced Choice Identification 

Ekman stated, in a 1994 unpublished manuscript quoted in Ekman & Rosenberg (1995), 

that words and facial expressions each refer to something the other does not. That concerned 

Russell, especially in regards to the forced-choice identification format used in many studies of 

emotion (Russell, 1993); he felt sometimes people may agree on the same incorrect answers 
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when only provided with a small list of emotion words in response to a picture. Izard’s work, 

however, indicated that a forced-choice format was an acceptable method (1994); the use of this 

method was also supported by Ekman & Rosenberg’s 1995 work as well as Haidt & Keltner’s 

work in 1999.  

Whether or not categorical perception of facial expressions exists remains a continuing 

research concern related to the idea of forced-choice response. Alvarado’s work using 

multidimensional scaling with facial expressions and the labeling of those expressions not only 

countered Russell’s concerns regarding forced-choice identification but also suggested that 

emotion perception may be categorical, rather than dimensional (Alvarado, 1996). Work with 

neural networks done by Cottrell and Padgett took that a step further by concluding that 

categorical perception is the result of learning (Padgett, 1998; Padgett & Cottrell, 1998).  More 

recent work using event-related potentials also suggests that categorical perception may be 

learned and Damasio et al. (2004) suggest there is not one single system supporting word 

retrieval but several systems. Posner also feels recent studies regarding cognitive tasks suggest a 

network of operations (Posner, 2004). This has implications for the debate as to whether images 

or words prompt preferential cognitive processing—and relates to this study because one of the 

research aims was to observe whether responses prompted by words differed from those 

prompted by images. 

The primary concern of this exploratory research was with the spatial placement of 

concepts in relation to one another and the generally accepted six basic emotions noted by 

Ekman (anger, disgust, fear, happy, sad, surprise) were used in this study. Those six emotion 

words have also been used in at least one similar study comparing facial expressions and 
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emotion words spatially, although it should be noted that Brandt & Barnett (1979) actually used 

seven emotion concepts, these six plus “interest-excitement”. 

 

Methods 

Participants were 355 undergraduate students in three sections of an introductory 

communication course taught at a large northeastern university. Students were randomly 

assigned to complete one of four possible pen and paper surveys (Appendices A, B, C, D). 

These surveys used paired comparison measurement; that is, each survey asked 

participants to assign a numeric value to the difference perceived between the concepts in each 

object pair (concepts were either words or images). Since every concept is usually paired with 

every other concept in this type of survey, the total number of concept pair questions asked 

depends on how many concepts are being considered. In this study seven concepts were 

considered so each participant was asked twenty-one pair comparison questions.  The word 

surveys asked participants to compare the six words referring Ekman’s as emotions (anger, 

disgust, fear, happy, sad, surprise) plus the word "yourself" and the image surveys asked 

participants to compare images showing facial expressions of those emotions plus the word 

“yourself.”  

Choice of Criterion Pair 

In addition to considering the concepts as either images or words, half the surveys used 

an alternate criterion pair: “anger and sad are 100 units apart,” rather than “happy and sad are 

100 units apart”.  A criterion pair may be thought of as an example concept pair to be used when 

considering all other concept pairs, thus providing participants with an idea of scale for the 

numeric values they choose.  
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One consideration in choosing a criterion pair is the numeric scale value. The actual 

value of the numeric scale chosen appears to be largely irrelevant; what matters is establishing 

the relative distances of each from the others. Gordon found that varying how far the concepts in 

the criterion pair were from each other did not affect relative distances assigned between the 

other concepts being investigated (1976); those distances merely increased or decreased in 

relation to the criterion pair specified.  In the present study, one-hundred units was chosen as the 

numeric scale value. That value was considered appropriate for Americans familiar with 

percentages and a currency with one-hundred pennies in a dollar. This was in keeping with the 

stricture that “…our efforts to introduce standards of measure must fit within the set of standards 

already in use” (Woelfel & Fink, 1980). 

Another consideration regarding criterion pair choice is that opposite concepts have been 

found to exhibit effects similar to using criterion pair concepts from a different domain than the 

one being studied (“domain” indicates a set of concepts that are related in some manner) 

(Gordon, 1976; Gordon & DeLeo, 1976). Woelfel and Fink later reiterate this point in their 1980 

book, indicating that to minimize error a criterion pair that is neither the largest nor the smallest 

concept pair in the domain being studied is the most useful.  

A final consideration when choosing criterion pair concepts, as stated by Woelfel & Fink, 

is that: “It is well to choose as a standard unit the distance between two points that most 

members of the culture would themselves consider to be relatively invariant…” (1980, p. 68). 

That is, it is best if most members of a participant’s cultural group regard the distance between 

the two concepts chosen for the criterion pair as unlikely to change.  Although Brandt & Barnett 

(1979) successfully used “‘surprise’ and ‘fear’ are 10 centimeters apart” as their criterion pair 

(they specified a physical distance measure as their survey involved participants indicating points 
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along a meter stick to specify concept distance), that criterion pair should not be used in this 

study as it was felt the response value (location) for “surprise” might be likely to differ amongst 

respondents. Instead, this study tested use of a fairly large, but not opposite, concept pair (“happy 

and sad are 100 units apart”) against a relatively small, “close”, concept pair (“anger and sad are 

100 units apart”).  

Response Evaluation 

Three hundred and fifty one survey responses were evaluated; responses from one survey 

were not entered as the participant wrote the words “less” and “more”, rather than providing 

numeric values. Another excluded survey included a number of unusual values, the most 

memorable of which were √25 and the word “pudding”. The final two excluded surveys had more 

blank responses than answers.  Additional survey response details and totals are in Appendix E. 

All response values were transferred from the paper surveys into the computer using SPED 

and evaluated using MICROGAL, INTERGAL\V56, and ALLSPLIT (programs in the Galileo™ 

software suite, http://www.galileoco.com). V56 aggregate coordinate file output was separated into 

individual result sets using breaker1.py, a python program developed by Dr. Hao Chen and very 

slightly modified by the author (note: breaker1.py isn’t necessary to separate this type of output but 

it is especially useful when keeping track of multiple set rotations). Charts and graphs were 

constructed by cutting portions of the reports generated by the Galileo software and using the “text 

to columns” function when pasting them into Microsoft Excel. Tables were all originally created in 

Microsoft Excel and then copied into Microsoft Word; table format was then often slightly 

modified to ensure page fit (with the exception of Appendix F which was created in Excel, pasted 

into Macromedia Fireworks, saved as a .gif file, and then inserted into Microsoft Word). 



Images of emotion vs. emotion words     8 

Coordinate representations are screenshots of data coordinate files viewed using the program 

Thoughtview (TV32).  

Results 

 The main finding is that image responses and word responses do array in a similar spatial 

manner for the six emotions considered, as shown in rotated 3D and 2D combination images 

(Figures 1 & 2). 

 
Figure 1: Word responses and image responses, 3D combination plot 
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Figure 2: Word responses and image responses, 2D combination plot 

 Although no clear pattern of differences between the spaces emerged for the image and 

word responses, angerSad pair responses appear to have been consistently answered using a 

larger scale than happySad pair responses. This can be seen as all the response means for the 

angerSad pairs are larger than the response means for the happySad pairs (Appendices H-3 & 

H4) and the plotted angerSad coordinates are consistently further from the center of the plot than 

the happySad coordinates (Figure 3). 



Images of emotion vs. emotion words     10 

Figure 3: HappySad and angerSad pair responses, 3D combination plot 
 

Also note that, as shown in Figure 4, it does not matter overall if the angerSad pair 

responses are rotated to the happySad pair responses or vice versa; the shape of the space and 

relation between the concepts one to another within a particular space is maintained regardless of 

which response set was used as the mainspace.1

                                                 
1 A mainspace is the set other sets are compared to in a particular rotation, thus serving as a 
reference frame; a reference frame may be considered “…any set of objects taken collectively 
which serves as a standard of reference” (Woelfel & Fink, 1980). 
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Figure 4: HappySad and angerSad pair responses, 2D combination plots (AngerSad as mainspace 
is on the left, HappySad as mainspace is on the right) 
 
The placement of the concepts “anger” and “sad” did appear to shift somewhat when they were used in 

the criterion pair; when results were rotated using happySad as the mainspace, “anger” and “sad” were 

closer together than when angerSad was used as the mainspace.  So, relatively speaking, which criterion 

pair was used made more of a difference than whether images or words were used--although the 

difference was small in both cases. 

Indeed the average mean value for image responses versus word responses was close 

enough for each to potentially be (albeit just barely) within the margin of error of the other; the 

lowest potential mean standard error value (79.10538) for the criterion pair angerSad responses, 
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however, remained higher than the highest potential mean standard error value (72.73003) for 

the happySad criterion pair responses (Figures 5a, 5b, 5c, and Appendix G).  

Emotion Survey, Spring 2006
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Figure 5a: Average mean response graph 
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Figure 5b: Average mean response graph, image and word 
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Figure 5c: Average mean response graph, angerSad pair and happySad pair 
 
 The small region of uncertainty (single-digit error values) around the mean response 

values seen in these survey results is notable; most surveys done by the author using this method 

have had double-digit standard error values2. The highest percent relative error3

 

±

 for any response 

pairs considered in this paper was the mean distance between anger and happy, 123.735,  4.017 

(see Appendix H-4). As expected, the larger the sample size the lower the standard error values 

were (Reis & Judd, 2000); even when responses were further split by gender (thus reducing the 

number of responses per set) the mean standard error/set remained below ten. The smallest set, 

female angerSad image (Appendix F), had 33 total respondents and the highest mean standard 

error (9.647717); the highest standard error/concept pair in that dataset was 11.569 for “yourself” 

                                                 

2 “Standard error” is the same as “root mean square” (RMS). The formula is: 

 

(x1
i

n

∑ − x)

N
 

3 “Percent relative error” is the standard (RMS) error expressed as a percentage of the mean. The 
formula is: 

 

100(s / x)  
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and “sad” and the highest relative error/concept pair in that dataset was 20.1 for “yourself” and 

“disgust”. There were 32 responses in this small  subset for the pair “yourself” and “sad” and 

only 30 responses for the pair “yourself” and “disgust”; the mean response value for “disgust” 

and “yourself” was lower (40.875) than for “yourself” and “sad” (87.172). Appendix F lists 

complete standard error mean values for all datasets examined using no maximum value, a 

maximum value two standard deviations from the mean average value, and a maximum value 

three standard deviations from the mean average value.  

Extreme Responses (Outlier Data) 

 Extreme response values were originally excluded from the dataset by using a maximum 

value of three average standard deviations added to the average response mean; for this particular 

dataset, however, utilizing values only two average standard deviations from the average 

response mean  (as per Chauvenet’s criteria) did not exclude many additional values. It was also 

felt that since the initial response means included all outlier values no matter how extreme, those 

values had already contributed to the final results by influencing the initial average mean values. 

By then subsequently excluding these outliers, the remaining values allowed a better picture of 

the average data values for each set to emerge.  So it was not so much a question of not taking 

the extreme values into account as taking all the other values into account.   

 Maximum values for each result subset for both two and three standard deviations were 

initially computed for each data subset; after examination, however, it was determined that an 

equally good way to compare all the result sets to each other was to use the same maximum 

value to exclude outliers in all response sets. Results considering all responses with no maximum 

value were therefore calculated and that average standard error value was then added twice to the 
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average mean response value to determine a single maximum value (290.22) that was then used 

in all subsequent analysis (Figure 6 and Appendix G).  

 
image/word emotion 

 
STANDARD ERROR: SD2 from mean particular to each set 
(as shown in v56 on screen reports using variable maxVals) 
 word image bothWrd&Img 
bothAngHap&Sad 3.492049 3.623183 2.409041 
happySad 3.864382 4.041087 2.805894 
angerSad 5.378375 5.635665 4.287651 
    
STANDARD ERROR: from print reports using maxVal 290.22 for all sets 
(maxVal calculated using all response print report w/no maxVal & adding the average standard 
deviation twice to the response mean average) 
 word image bothWrd&Img 
bothAngHap&Sad 3.1092381 3.64614286 2.409095238 
happySad 3.86438095 4.130333333 2.85414286 
angerSad 4.86557143 5.66961905 3.784714286 
Figure 6: Standard error information for nine subsets comparing use of a maximum value 
particular to each subset versus use of a single maximum value based on all responses. 
 

When subset standard error was graphed, it was discovered that the responses for image, 

word, and both criterion pairs mirrored each other not only in the coordinate plots but also in 

relation to standard error. 
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Figure 7: Standard error information for 
word and image responses inspected by 
criterion pair   

Word/Image Results by Gender
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Figure 8: Standard error information for 
word and image responses inspected by    
criterion pair and split by gender 
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Criterion Pair Results
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Figure 9: Standard error information for criterion pair responses inspected by word and image 
  

Criterion Pair Results by Gender
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Criterion Pair Results by Gender
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Figure 11: Standard error information for criterion pair responses inspected by word and 
image and split by gender 
 

Standard error for each concept, rather than standard error for each concept pair, was also 

calculated (Appendix I). As noted earlier, minimal difference emerges when comparing image 

responses to word responses (1.817314 average standard error for all individual image concept 

responses and 1.7509 average standard error for all individual word concept responses; 3.646143 

average standard error for all image pair responses and 3.109238 average standard error for all 

word pair responses). The largest difference seen, although still relatively small, was that 

standard error for all individual word concepts increased when the angerSad criterion pair was 

used. Standard error for “happy” was low when it was used as a concept in the criterion pair but 

higher when the criterion pair was angerSad. Since the standard error for “anger” and “sad” did 

not increase when the happySad criterion pair was used it is surmised that despite the criterion 

pair relationship indicated participants may nonetheless have wished to relate “happy” to “sad”. 

 Response results were largely Euclidean (1.0 would represent a Euclidean space) with 

male angerSad word responses having the highest warp value (1.13). Warp values for other 

response sets are listed in Appendix F.   
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Discussion 

The purpose of this study was primarily to examine the differences, if any, in the spatial 

representation of how people perceived emotion words and pictures of a person displaying those 

emotions. This was exploratory research so no specific hypotheses were being tested.  

As suggested by Gordon & DeLeo’s work (Gordon & DeLeo, 1976), the angerSad 

criterion pair did yield a larger numeric range in the responses. Also, few people using the 

happySad pair answered, for example, “19”; for the most part those responses were multiples of 

5, 10, or 100. A noticeable number of angerSad pair respondents included such values, however, 

and all the decimal values entered but one were on angerSad surveys.  It should perhaps also be 

noted that the angerSad surveys, especially the word surveys, exhibited more doodling and 

unusual responses in general than did the happySad surveys (the aforementioned values 

“pudding” and √25 were both on angerSad surveys).  

Overall the word and image findings were similar, showing “happy” and “yourself” close 

to each other in the plots, “surprise” in the middle, and the negative emotions grouped together 

opposite “happy”. Since most respondents indicated in the demographic question that they felt 

happy, the proximity of “yourself” to “happy” was not unexpected (Cheong, et al., 2010; Foldy 

& Woelfel, 1990). “Surprise” falling in the middle area between “happy” and the negative 

emotions was also not unexpected as there are many types of surprises, some pleasant and some 

not (Ekman, 2004, p. 150). Indeed Ekman and Friesen (2003, p. 35) note that nearly anything 

unexpected can be considered surprising. 4

                                                 
4 It is striking that “surprise” never had the highest error and twice had the lowest error. It is 
possible that the idea of “surprise” may vary in meaning when additional information is 
considered (perhaps a situational concept, such as “cancer” might move “surprise” closer to 
“anger” or “sad” and away from “happy”); it is also possible, however, that its relation to other 
emotion concepts may not change.  
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Plots may therefore be instructive for quickly gleaning general trends, especially for 

concepts with large differences between them, but it is the print report numbers (statistics, 

scalars, and coordinates) that most accurately represent the data and allow sets to be compared. 

As illustrated by Figures 13a and 13b (above), that appears to be true for this present dataset 

even though the majority of variance is accounted for in the first three dimensions (Appendices J 

& K). 

The results for “surprise” may warrant further investigation to confirm the lack of clear 

difference between the image and word spaces in relation to “fear” and “surprise”.  Since those 

concepts are often confused during facial recognition exercises, it seems incongruent that was 

not suggested in this research.  Further, additional work using other images and words (such as 

logos and company names) to examine if they array in spatially similar ways is also desirable. 

Work comparing happySad, surpriseFear (the criterion pair used by Brandt and Barnett in 1976), 

and happySurprise as criterion pairs may further illuminate the criterion pair relationship to data 

responses.  

 It is proposed that in future research not considering the role of criterion pairs, the 

happySad concept pair be used rather than the angerSad pair. HappySad appears to be an 

unusually stable dichotomy, perhaps even useful as a standard measure. Toward that end, other 

datasets that have used these concepts should be reexamined, especially any that have contrasted 

a criterion pair using 100 with one using 1000. Although present respondents exceeded 100 in 

their responses often enough to show “anger” was perceived to be more different from “happy” 

than from “sad”, overall respondents using the happySad pair appear to have wished to contain 

their responses within a range of 1-100. If use of a 1-100 scale is now a strongly held 

assumption, using 1-1000 may be confusing. If, on the other hand, that convention is merely 
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something respondents are used to from other surveys (or percentages), using a larger scale as 

the standard may be enough to allow additional variation among concepts as the concept set is 

increased. Preliminary tests also suggest it may be useful to rotate sets holding an emotion 

concept pair (or triad) stable while allowing other concepts to rotate freely. 

In conclusion, the response difference between the image and word survey responses was 

negligible and a greater, although still small, response difference was seen between the surveys 

using different criterion pairs. Using the criterion pair with a smaller perceived distance between 

the concepts (angerSad) prompted a larger response scale and the criterion pair with a larger 

perceived distance between the concepts (happySad) prompted a smaller response scale—yet 

both generated largely equivalent spaces for the same seven concepts.  Further work regarding 

criterion pairs and numeric scale values for such pairs is necessary.  



Images of emotion vs. emotion words     24 
 

References  

Adolphs, R., Damasio, H., Tranel, D., Cooper, G., & Damasio, A. R. (2000). A role for 

somatosensory cortices in the visual recognition of emotion as revealed by three-

dimensional lesion mapping. The Journal of Neuroscience, 20(7), 2683-2690.  

Adolphs, R., Damasio, H., Tranel, D., & Damasio, A. R. (1996). Cortical systems for the recognition 

of emotion in facial expressions. The Journal of Neuroscience, 16(23), 76787687.  

Adolphs, R., Tranel, D., & Damasio, A. R. (2003). Dissociable neural systems for recognizing 

emotions. Brain and Cognition, 52(1), 61-69.  

Alvarado, N. (1996). Congruence of meaning between facial expressions of emotion and selected 

emotion terms. Motivation and Emotion, 20(1), 33-61.  

Amrhein, P. C., McDaniel, M., & Waddill, P. (2002). Revisiting the picture-superiority effect in 

symbolic comparisons: Do pictures provide privileged access? Journal of Experimental 

Psychology: Learning, Memory, and Cognition, 28(5), 843-857.  

Argyle, M., & Crossland, J. (1987). The dimensions of positive emotions. British Journal of 

Social Psychology, 26, 127-137.  

Azizian, A., Freitas, A. L., Watson, T. D., & Squires, N. K. (2006). Electrophysiological 

correlates of categorization: P300 amplitude as index of target similarity. Biological 

Psychology, 71(3), 278.  

Bimler, D., & Kirkland, J. (2001). Categorical perception of facial expressions of emotion: 

Evidence from multidimensional scaling. Cognition & Emotion, 15(5), 633-658.  

Brandt, D., & Barnett, G. (1979). Coding of facial and verbal expressions of emotion: A metric 

multi-dimensional scaling analysis.: Unpublished manuscript.  



Images of emotion vs. emotion words     25 
 

Buck, R. (1999). The biological affects: A typology. Psychological Review, 106(2), 301-336.  

Canino, E., Borod, J. C., Madigan, N., Tabert, M. H., & Schmidt, J. (1999). Development of 

procedures for rating posed emotional expressions across facial, prosodic, and lexical 

channels. Perceptual and Motor Skills, 89(1), 57-71.  

Cheong, P., Hwang, J., Elbirt, B., Chen, H., Evans, C., Woelfel, J. (2010). Media use as a 

function of identity: The role of the self concept in media usage. In M. Hinner (Ed.), 

Freiberger beiträge zur interkulturellen und wirtschaftskommunikation: A forum for 

general and intercultural business communication: Vol. 6. The interrelationship of 

business and communication (pp. 365 - 381). Berlin: Peter Lang.  

Collier, G. (1996). Affective syneshesia: Extracting emotion space from simple perceptual 

stimuli. Motivation and Emotion, 20(1), 1-31.  

Dailey, M., Cottrell, G., Padgett, C., & Adolphs, R. (2002). EMPATH: A neural network that 

categorizes facial expressions. Journal of Cognitive Neuroscience, 14(8), 1158-1173.  

Damasio, H., Tranel, D., Grabowski, T., Adolphs, R., & Damasio, A. (2004). Neural systems 

behind word and concept retrieval. Cognition, 92(1-2), 179-229.  

Darwin. (1898). The expression of the emotions in man and animals. New York: D. Appleton & 

Co.  

Davison, M. (1992). Torgerson's metric group method. In Multidimensional scaling. 61-81. 

Krieger Publishing Company.  

Ekman, P. (1999). Facial expression. In T. Dalgleish & M. Power (Eds.), Handbook of cognition and 

emotion. New York: John Wiley & Sons.  

Ekman, P. (2004). Emotions revealed: Recognizing faces and feelings to improve communication and 

emotional life. New York: Owl Books, Henry Holt and Co.  



Images of emotion vs. emotion words     26 
 

Ekman, P., & Friesen, W. (2003). Unmasking the face: A guide to emotions from facial clues. 

Cambridge, MA: Malor Books.  

Ekman, P., & Rosenberg, E. (1995). Conceptual and methodological issues in the judment of 

facial expressions of emotion. Motivation and Emotion, 19(2), 111-137.  

Ellis, D. (1992). From language to communication. Hillsdale, NJ: Lawrence Erlbaum 

Associates.  

Farah, M. (1989). Knowledge from text and pictures: A neuropsychological perspective. In H. Mandl 

& J. Levin (Eds.), Knowledge acquisition from text and pictures (pp. 59-71). New York: 

North-Holland.  

Foldy, J., & Woelfel, J. (1990). Conceptual structures as damped harmonic oscillators. Quality & 

Quantity, 24, 1-16.  

Frank, M. (2003). Getting to know your patient: How facial expression can help reveal true emotion. 

In M. Katsikitis (Ed.), The clinical application of facial measurement: Methods and meaning 

(pp. 255-283). Dordrecht: Kluwer.  

Glaser, W. R., & Glaser, M. O. (1989). Context effects in Stroop-like word and picture 

processing. Journal of Experimental Psychology: General, 118(1), 13-42.  

Gordon, T. (1976). Subject abilities to use metric MDS: Effects of varying the criterion pair.: 

Unpublished manuscript., Temple University, Philadelphia, PA.  

Gordon, T., & DeLeo, H. (1976). Structural variation in "Galileo" space: Effects of varying the 

criterion pair in multidimensional scaling. Paper presented at the Annual Meeting of the 

International Communication Association, Portland, OR.   

Haidt, J., & Keltner, D. (1999). Culture and facial expression: Open-ended methods find more 

expressions and a gradient of recognition. Cognition & Emotion, 13(3), 225 - 266.  



Images of emotion vs. emotion words     27 
 

Harper, R., Wiens, A., & Mattarazzo, J. (1978). Nonverbal communication: The state of the art. 

New York: John Wiley & Sons.  

Izard, C. E. (1994). Innate and universal facial expressions: Evidence from developmental and 

cross-cultural research. Psychological Bulletin, 115(2), 288-299.  

Kim, K. H., Yoon, H. W., & Park, H. W. (2004). Spatiotemporal brain activation pattern during 

word/picture perception by native Koreans. Neuroreport: For Rapid Communication of 

Neuroscience Research, 15(7), 1099-1103.  

Littlejohn, S. (1999). Theories of human communication (6th ed.). New York: Wadsworth 

Publishing Company.  

Miller, A. E. (1988). Using Generalizability Theory to assess the dependability of direct 

magnitude separation estimates (Galileo data). In G. Barnett & J. Woelfel (Eds.), 

Readings in the Galileo system: Theory, methods and applications. Dubuque, IA: 

Kendall/Hunt.  

Nakamura, K., Kawashima, R., Ito, K., Sugiura, M., Kato, T., Nakamura, A., et al. (1999). 

Activation of the right inferior frontal cortex during assessment of facial emotion. 

Journal of Neurophysiology, 82(3), 1610-1614.  

Noth, W. (1990). Handbook of semiotics. Bloomington: Indiana University Press.  

Padgett, C. (1998). A neural network model for facial affect classification. Unpublished doctoral 

dissertation, University of California, San Diego, CA.  

Padgett, C., & Cottrell, G. (1998). A simple neural network models categorical perception of 

facial expressions, Twentieth Annual Cognitive Science Conference Proceedings.  

Plutchik, R. (1962). The emotions: Facts, theories, and a new model. New York: Random 

House.  



Images of emotion vs. emotion words     28 

Posner, M. (2004). The achievement of brain imaging: Past and future. In N. Kanwisher & J. 

Duncan (Eds.), Functional neuroimaging of visual cognition (pp. 505-528). Oxford: 

Oxford University Press. 

Reis, H. T., & Judd, C. M. (Eds.). (2000). Handbook of research methods in social and 

personality psychology. New York: Cambridge University Press. 

Rich, J. B., Park, N. W., Dopkins, S., & Brandt, J. (2002). What do Alzheimer's disease patients 

know about animals? It depends on task structure and presentation format. Journal of the 

International Neuropsychological Society, 8(1), 83-94. 

Russell, J. A. (1993). Forced-choice response format in the study of facial expression. Motivation 

and Emotion, 17(1), 41-51. 

Russell, J. A., & Widen, S. C. (2002). Words versus faces in evoking preschool children's 

knowledge of the causes of emotions. International Journal of Behavioral Development, 

26(2), 97-103. 

Schelling, T. (1978). Micromotives and Macrobehavior. New York: W. W. Norton & Company. 
 
Seifert, L. S. (1997). Activating representations in permanent memory: Different benefits for 

pictures and words. Journal of Experimental Psychology: Learning, Memory, and 

Cognition, 23(5), 1106-1121. 

Serota, K. B., Fink, E. L., Noell, J., & Woelfel, J. (1976). Precise measures of public ideologies. 

Revised version of the paper presented at the April, 1975 International Communication 

Association conference, Chicago, IL. 

Theios, J., & Amrhein, P. C. (1989). Theoretical analysis of the cognitive processing of lexical 

and pictorial stimuli: Reading, naming, and visual and conceptual comparisons. 

Psychological Review, 96(1), 5-24. 



Images of emotion vs. emotion words     29 
 

Vandenberghe, R., Price, C., Wise, R., Josephs, O., & Frackowiak, R. (1996). Functional anatomy of 

a common semantic system for words and pictures. Nature, 383(6597), 254-256.  
 
Van de Geer, J. P. (1971). Introduction to multivariate analysis for the social sciences. San 

Francisco: W. H. Freeman & Co., Ltd.  

Vishwanath, A., & Chen, H. (2006). Technology clusters: Using multidimensional scaling to 

evaluate and structure technology clusters.  Journal of the American Society for Information 

Science and Technology, 57(11), 1451-1460. 

Watson, T. D., Azizian, A., Berry, S., & Squires, N. K. (2005). Event-related potentials as an index 

of  similarity between words and pictures. Psychophysiology, 42(4), 361-368.  

Woelfel, J., & Barnett, G. A. (1982). Multidimensional scaling in Riemann space. Quality & 

Quantity, 16, 461-491. 

Woelfel, J., & Evans, C. (2009). Galileo and multidimensional scaling. Amherst, New York: RAH 

Press.  

Woelfel, J., & Fink, E. (1980). The measurement of communication processes: Galileo theory and 

methods. New York: Academic Press. Woelfel, J., & Pruzek, R. (2010). Scaling stimuli as 

regions in Euclidian space. Amherst, NY: RAH Press  

Woelfel, J., Saltiel, J., McPhee, K., Danes, J. E., Cody, M., Barnett, G. A., et al. (1975, August). 

Orthogonal rotation of theoretical criteria: Comparison of multidimensional spaces. Paper 

presented at the Annual Convention of the Mathematical Psychology Association, 

Purdue, IN.  

Young, G., & Householder, A. S. (1938). Discussion of a set of points in terms of their mutual 

distances. Psychometrika, 3, 19-22.  

 



Images of emotion vs. emotion words     30 

 

Appendix A 

 
 



Images of emotion vs. emotion words     31 

Appendix B 

 



Images of emotion vs. emotion words     32 

Appendix C - 1 

 

















carolyn
Text Box
The relational pattern of all concepts observed shows how respondents, as a group, view them (Vishwanath & Chen, 2006); this allows central tendencies of cultural belief systems to be investigated (Woelfel & Barnett, 1982).  Concepts that are similar to one another are close to each other in this space; concepts that are dissimilar are distant. These relations (distances) are what define the concepts (Woelfel & Fink, 1980). Accordingly the self concept is located close to, or distant from, other concepts considered. Therefore we can say behavioral concepts that are closest to the self concept are performed most frequently while those seldom or never performed are more distant from the self concept. Extending this idea, media close to the self concept have been found to be utilized more than media further from the self concept (Cheong, et al., 2009). 
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