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Abstract

A total of 1,363 images from seven sets of facial stimuli were normed using the self-assessment manikin procedure. Each
participant provided valence, arousal, and dominance ratings for 120-130 faces displaying various emotional expressions
(e.g., happiness, sadness). The current work provides a large database of normed ratings for facial stimuli that complements
the existing International Affective Picture System and the Affective Norms for English Words that were developed to
provide a normative set of emotional ratings for photographs and words, respectively. This new database will increase

experimental control in studies examining the perception, processing, and identification of emotional faces.
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During the course of a typical day, we encounter many dif-
ferent stimuli that provoke an emotional response, such as
a smile from a friend, a snake in the grass, or a sad story.
Emotional stimuli are often characterised by two dimen-
sions: (1) valence (ranging from pleasant to unpleasant)
and (2) arousal (intensity; ranging from calm to excited).
Russell and colleagues have found that a two-dimensional
model of affective space accounts for 94%-95% of the
variance in emotional judgements (Mehrabian & Russell,
1974; Russell, 1980). A third dimension, dominance
(potency/control; ranging from controlled to in-control),
may also be used to discriminate one emotion from another
(e.g., “alert” from “surprised” or “angry” from “anxious,”
Russell & Mehrabian, 1977). However, dominance has not
been examined to the same degree as valence and arousal
in the emotion literature (Osgood, Suci, & Tannenbaum,
1957). Dominance, or control, accounts for the least vari-
ance in affective judgements, and the values provided for
this dimension vary more from one participant to the next
compared to valence and arousal (Bradley & Lang, 1994).

Researchers have examined the manner in which these
dimensions influence how we process emotional words,
images, and faces. For example, highly arousing stimuli
activate the amygdala, dorsomedial prefrontal cortex
(PFC), and ventromedial PFC regardless of stimulus type
(Kensinger & Schacter, 2006). Valence has been exam-
ined extensively and appears to have stronger effects for
emotional pictures compared to emotional words (Bayer
& Schacht, 2014). Using a modified photo-word Stroop

task, Beall and Herbert (2008) found that emotional faces
produced greater Stroop interference effects than emo-
tional words—providing evidence that emotional expres-
sions may be processed more automatically than emotional
words (cf. Ovaysikia, Tahir, Chan, & DeSouza, 2010).
Dominance has not been examined to the extent that
arousal and valence have been studied; however, work by
Oosterhof and Todorov (2008) suggests that faces are
evaluated on the two dimensions of valence, signalling
approach or avoidance, and dominance, signalling the
physical strength (or weakness) of an individual’s facial
cues.

Stimulus sets utilising these three dimensions have
been created to provide experimental control for research-
ers investigating the impact of emotion on cognition.
Many of these were created to address perceived faults in
other sets of stimuli or to answer a particular research
question. Providing consistent measures across different
stimulus sets/types can help investigators select emotional
stimuli that fit the criteria necessary for their study (e.g.,
positive and low arousal images). One such database is the
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International Affective Picture System (IAPS; Lang,
Bradley, & Cuthbert, 2008). IAPS includes images of peo-
ple (attractive and unattractive; dressed and undressed),
animals, houses, objects, etc. that evoke emotions such as
joy, sadness, fear, anger, threat, and disgust that have been
rated for valence, arousal, and dominance. This stimulus
set provides researchers with an abundant set of images
that can be matched on valence/arousal/dominance to use
in various experiments examining the perception, process-
ing, and identification of emotional information (Bradley
& Lang, 2007). Each of the emotional images was normed
on the dimensions of valence, arousal, and dominance
using the self-assessment manikin (SAM; Lang, 1980).
SAM is a graphic figure that ranges from one end of a
spectrum (i.e., smiling/happy, excited/wide-eyed, large/
dominant) to the other (i.e., frowning/unhappy, relaxed/
sleepy, small/non-dominant). Participants select a manikin
along the continuum, resulting in a 9-point rating scale for
each of the three dimensions. Scores closer to one indicate
negative valence, low arousal, and low dominance, and
scores closer to nine indicate positive valence, high
arousal, and high dominance. IAPS is a widely used data-
base. A recent Google Scholar search for the IAPS techni-
cal manual and affective ratings (October 31, 2018)
indicated that the IAPS affective ratings of pictures and
instruction manual has been cited in 2,801 published
papers. Researchers have attempted to replicate and extend
the original IAPS ratings. For example, Libkuman, Otani,
Kern, Viger, and Novak (2007) collected valence and
arousal ratings for 703 of the 716 IAPS images using a
Likert-type scale, not the SAM scale procedure. They
found similar valence ratings, but the arousal ratings they
obtained were lower than those collected using the SAM
procedure (Lang et al., 2008). They also extended the orig-
inal set of ratings by collecting data on the dimensions of
surprise, consequentiality, meaningfulness, similarity, dis-
tinctiveness, and memorability. Mikels et al. (2005) also
extended the IAPS ratings by collecting emotional cate-
gory data for 203 of the negative images and 187 of the
positive images.

Using the same SAM procedure the Affective Norms
for English Words (ANEW) was developed by Bradley
and Lang to complement the IAPS. ANEW consists of
1,034 words rated for emotional valence, arousal, and
dominance (Bradley & Lang, 1999). ANEW provides
researchers with a standardised norm for stimulus selec-
tion. Many researchers use this database to select words
with a particular valence level, arousal level, and/or domi-
nance level. A recent Google Scholar search for Affective
norms for English words (ANEW): Instruction manual and
affective ratings (October 31, 2018) revealed that the
ANEW ratings and instruction manual has been cited in
2,531 publications. Recent work has extended the ANEW
database to include 13,915 English lemmas (Warriner,
Kuperman, & Brysbaert, 2013). Similar emotion word

norms have been developed for languages other than
English, such as Dutch (Moors et al., 2013), German
(BAWL-R; V0o, Jacobs, & Conrad, 2006), and Polish
(NAWL,; Riegel et al., 2015).

Research on the perception and recognition of emo-
tional expression has been strongly influenced by the work
of Ekman, Friesen and colleagues (e.g., Ekman & Friesen,
1975). They established the notion that there are six uni-
versal facial emotions (anger, disgust, fear, happiness, sad-
ness, and surprise) along with the neutral expression.
Ekman and colleagues argued that facial expressions of
emotion are universal as evidenced by distinct facial mus-
culature used to display each basic emotion and emotion-
specific physiological profiles. It is well established that
we use facial expressions as a source of nonverbal com-
munication (e.g., Calder & Young, 2005). In addition,
emotional expressions assist in social interaction in at least
three ways: (1) they provide important information to per-
ceivers that affect behaviour, (2) facial expressions influ-
ence responses in social interactions, and (3) produce
cooperation among individuals (Keltner, Tracy, Sauter,
Cordaro, & McNeil, 2016). Facial stimuli have been used
in psychological studies to examine various phenomena
such as the influence of emotion on attention (e.g., Mogg
& Bradley, 1999; Williams, McGlone, Abbott, &
Mattinggley, 2005), cultural differences and/or similarities
in emotional perception (e.g., Elfenbein & Ambady, 2002),
and the biological substrates of emotional processing (e.g.,
Kesler-West et al., 2001; Phan, Wager, Taylor, & Liberson,
2002).

Ekman and Friesen compiled one of the first sets of
standardised faces, known as the Pictures of Facial Affect
(POFA) that is still in use (Ekman, 1976). POFA consists
of 110 black and white photographs of 16 Caucasian indi-
viduals expressing the six basic emotions along with neu-
tral expressions. Each of the emotion posers was trained
using the Facial Action Coding System (FACS) to manip-
ulate certain facial muscles to produce the facial expres-
sion of interest. The most recent facial stimulus set
published, the Developmental Emotional Faces Stimulus
Set or DEFSS, consists of 404 colour photographs of
individuals between 8 and 30 years old expressing anger,
fear, happiness, and sadness, as well as a neutral expres-
sion (Meuwissen, Anderson, & Zelazo, 2017). Facial
stimulus sets developed for research differ in many
respects. Some used trained actors to display the emo-
tions, such as POFA (Ekman, 1976) and The University
of California Davis, Set of Emotional Expressions
(UCDSEE; Tracy, Robins, & Schriber, 2009), while oth-
ers attempted to elicit natural expressions, such as The
Karolinska Directed Emotional Faces (KDEF; Lundqvist,
Flykt, & Ohman, 1998) and The Warsaw Set of Emotional
Facial Expression Pictures (WSEFEP; Olszanowski
et al., 2015). Databases such as POFA (Ekman, 1976) and
the Montreal Set of Facial Displays of Emotion (MSFDE;
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Table I. Listing of the number of faces and emotional expression used in this study along with some pertinent details from the

various stimulus sets.

Angry Happy Sad Neutral Other Total Total Number of models Races of posers
Female Male

Beall & 4 5 5 8 - 22 23 13 Caucasian

Herbert

KDEF 67 67 68 67 2012 470 35 35 Caucasian

NimStim 85 128 87 121 - 421 18 25 Various

POFA 17 18 17 14 - 66 8 8 Caucasian

UCDSEE 4 4 4 4 - 16 2 2 Caucasian and
West African

WSEFEP 30 30 30 30 - 120 16 14 Caucasian

ONLINE 43 84 45 76 - 248 120 128 Various

KDEF: Karolinska Directed Emotional Faces; POFA: Pictures of Facial Affect; UCDSEE: The University of California Davis, Set of Emotional Expres-

sions; WSEFEP: Warsaw Set of Emotional Facial Expression Pictures.

268: surprise, 67: disgust, and 66: fearful faces from the KDEF stimulus set were included.

Beaupre & Hess, 2005) consist of black and white photo-
graphs, while others such as KDEF (Lundqvist et al.,
1998) and the NimStim Set of Facial Expressions
(NimStim; Tottenham et al., 2009) consist of colour pho-
tographs. Facial stimulus sets such as POFA (Ekman,
1976) and WSEFEP (Olszanowski et al., 2015) consist of
photographs of individuals of one race or ethnicity,
whereas other sets such as NimStim (Tottenham et al.,
2009) and UCDSEE (Tracy et al., 2009) provide photo-
graphs from individuals of various racial and ethnic
backgrounds. Existing stimulus sets also vary on the
number of emotions displayed, the number of models
photographed, age of the models, eye placement and eye
gaze, angle at which the poser was photographed, and
validation process (Meuwissen et al., 2017).

The purpose of the rating study described below was to
create a tool for researchers similar to the ANEW words
and IAPS pictures but for emotional faces. Adolph and
Alpers (2010) determined arousal and valence for faces
from the KDEF and NimStim face sets. Goeleven, De
Raedt, Leyman, and Verschuere (2008) reported a valida-
tion study of the KDEF pictures measuring arousal, emo-
tion and intensity for female participants. The present
study was intended to sample faces from a broad range of
face sets used by researchers in past studies, and provide
ratings of valence, arousal, and dominance for the faces
that matched certain selection criteria described below.

The starting point was to select all of the photographs
displaying anger, happiness, and sadness, as well as neu-
tral expressions from six published sets of facial stimuli
and norm them using the SAM procedure utilised in the
development of IAPS (Lang et al.,, 2008) and ANEW
(Bradley & Lang, 1999). Pictures of faces expressing other
emotions (fear, surprise and disgust) were selected as
detailed below to provide researchers with arousal,
valence, and dominance ratings for the full range of emo-
tional expressions used in past research. In addition, 248

photographs downloaded from the Internet were also
included and normed to provide researchers with another
set of stimuli for future studies. A brief description of each
of the face sets is provided below.

Previous research has shown the highest inter-rater
agreement for happy faces, with decreasing consensus for
angry, sad, disgust, surprise and fear. This is evident in
Ekman, Sorenson, and Friesen (1969) where the original
POFA were shown to different cultural groups, and across
all groups the highest agreement was for happy faces (see
their Table 1) followed by anger, sadness then the other
emotions. The norms provided with the POFA set reflect
these differences too, where only happy expressions were
recognised as such at over 90% (Ekman, 1976). Table 3 in
Ekman (1976) shows the emotion misidentifications of
each picture in the POFA, where 11 of 18 happy faces were
rated as “happy” by all responders compared to 2 of 18 sad
faces, 1 of 18 fear faces, and 5 of 18 angry faces. The
Happy advantage is evident in more recent studies and pic-
ture sets. For example, Adolph and Alpers (2010) found
“decoding accuracy” for the KDEF and NimStim to aver-
age 69% to 78% overall. Accuracy for recognising the
happy faces was greater than for the other emotions and
was higher when the perceived emotion intensity increased.
Goeleven and colleagues (2008) validated the Karolinska
face set and found highest accuracy for happy faces (over
90%, their Table 1). Angry, disgusted and surprised expres-
sions were recognised at rates between 70% and 79%, with
fearful faces recognised below 50% accuracy. The low
agreement between raters for emotions other than happy
led Beall and Herbert (2008) to only report results for
happy, sad, angry and neutral expressions. The decision to
focus on the happy, angry, sad and neutral expressions was
made because these have been used most often in studies
of expression processing and recognition; other expres-
sions have lower inter-rater agreement; and to keep the
number of faces to be rated manageable. Nonetheless, a
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few other expressions were included to provide a variety
of emotions to participants.

Emotional expression stimulus sets

See Table 1 for details of the various face sets and which
expressions were used. The Beall and Herbert (2008)
Facial Expressions Stimulus Set consists of pictures
developed during a pilot study. Each expression poser was
given a mirror to help them display each of the emotions.
Posers were told to produce each expression with their
mouth closed. Multiple colour photographs were taken of
each poser, and these were rated as happy, sad, or angry
(forced choice) by a total of 34 male and 38 female under-
graduates for 1-s stimulus presentations across different
rating sessions. The photographs were also rated on a
scale from 0 to 6 for each of the three emotions in a self-
timed condition. Facial expressions identified consist-
ently as one emotion at a rate of greater than 80% were
retained. Beall and Herbert (2008) used a subset of these
stimuli in their study where the emotion identification
agreement exceeded 95%.

The KDEF (Lundqvist et al., 1998) is a set of 4,900
pictures of facial expressions of emotion. Expression pos-
ers were photographed displaying seven different emo-
tions (i.e., afraid, angry, disgusted, happy, neutral, sad, and
surprised) from five different angles (i.e., full left profile,
half left profile, straight, half right profile, and full right
profile). The posers were asked to evoke the emotion being
expressed. In addition, they were told to make the expres-
sion strong and clear, while maintaining a natural expres-
sion of emotion. Only the photos of models looking
straight at the camera were selected from this full set of
KDEF photos.

The NimStim (Tottenham et al., 2009) stimulus set
comprises photos of professional actors. Ten of the mod-
els were of African American, 6 were Asian American, 25
were European American and 2 were Latino American.
For each emotion, open and closed-mouth expressions
were posed, except for surprise, which was only posed
with an open mouth. In addition, three versions of happy
were posed (closed-mouth, open-mouth, and high arousal
open-mouth). The actors were asked to pose the expres-
sion “as they saw fit.” NimStim photos were selected
only for those posers looking straight into the camera to
maintain consistency with the photographs in the other
stimulus sets.

The POFA (Ekman, 1976) consists of 110 black and
white photographs of 16 Caucasian individuals expressing
the 6 basic emotions (i.e., anger, disgust, fear, happiness,
sadness, and surprise) posed using the FACS (Ekman &
Friesen, 1976) to manipulate facial muscles to produce the
facial expression of interest.

The UCDSEE (Tracy et al., 2009) is a FACS-verified
measure of nine facial expressions posed by four individu-
als, two Caucasian participants (1 male and 1 female) and

two West African (1 male and 1 female) participants. The
expressions are posed based on the directed facial action
task (Levenson, Carstense, Friesen, & Ekman, 1991).

The WSEFEP (Olszanowski et al., 2015) were created
to represent genuine emotion, instead of posed expres-
sions. Participants were asked to focus on a given emotion
and then express that emotion to the camera. Each partici-
pant was trained to recall an event in which they felt the
particular emotion, as well as the physical and psychologi-
cal sensations produced by that experience.

In addition to these published sets of posed expressions,
248 pictures taken from public domain sources were pre-
sented to participants. The faces were selected from a vari-
ety of websites including those of news sources. Eligible
photos were those where the individual was facing the
camera directly (or close to that) and could be cropped out
of the entire photograph. Each face photograph had to be
200 pixels wide by 300 pixels tall or larger. The goal was
to create a corpus of naturally posed expressions. The
majority of the pictures were of Caucasian individuals
(166 pictures), 22 of the pictures were individuals of
Middle Eastern descent, 21 of the pictures were African
American individuals, 19 pictures were individuals of
Asian descent, 13 of the pictures were Indian individuals,
5 of the pictures were Hispanic individuals, and 2 of the
pictures were of Native Americans.

Method

Participants

Two-hundred and thirty-three participants from Rochester
Institute of Technology (RIT) completed the study for
course credit or extra credit in a Psychology course. One
hundred participants self-identified as female, 132 self-
identified as male, and 1 participant self-identified as
agender. The average age of the participants was 20 years
(SD=1.9). The majority of the sample reported their eth-
nicity as Caucasian (67%), 11% of the participants were
Asian, 9% were African American, 7% were Hispanic, and
the remaining 6% were “other.” Eight percent of the sam-
ple reported that they were deaf or hard-of-hearing.

Materials

A total of 1,363 images were selected from the following
sources (permission was obtained when necessary to use
the images): (1) Beall and Herbert (2008), (2) KDEF
(Lundgvist et al., 1998), (3) NimStim (Tottenham et al.,
2009), (4) Online, (5) POFA (Ekman, 1976), (6) UCDSEE
(Tracy et al., 2009), and (7) WSEFEP (Olszanowski et al.,
2015). The images were then sorted into 11 separate pack-
ets of face stimuli such that each packet contained some
faces from all of the sources. In addition, the images were
randomly divided among the 11 packets and each page
showed 10 faces in 2 rows of 5 (landscape orientation).
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Figure 1.
(A), and dominance (M).

A single page contained faces from at least three different
stimulus sets with a variety of the emotional expressions,
including neutral expressions. All of the images were pre-
sented in coloured ink and were 2 inches tall by 1.47 inches
wide. Satisfying the various constraints results in four of
the packets containing 130 images, six with 120 images,
and one packet of 123 images. Raters were randomly
assigned a packet to complete.

To rate the faces on the three dimensions of valence,
arousal, and dominance, the SAM was used (Lang, 1980).
The SAM consists of three graphic figures comprising a
9-point rating scale for each dimension (see Figure 1). The
valence dimension ranges from a smiling, happy figure to
a frowning, sad figure. The figures for the arousal dimen-
sion range from an excited and wide-eyed figure to a
relaxed, sleepy figure. The figures for the dominance
dimension range from a controlling, large figure to a domi-
nated, small figure. Participants can select among any of
the nine boxes along the scale.

Each of the face stimuli were coded by the current
researchers using the following scheme: Expression-
Gender-Ethnicity-Source-Stimulus Number. The expressions
consisted of neutral (NEU), sad (SAD), angry (ANG),

The Self-Assessment Manikin (SAM) developed by Lang (1980) used to rate each of the faces for valence (S), arousal

fearful (AFR), happy (HAP), surprised (SUR), and disgust
(DIS). Gender was coded as male (M) and female (F).
Ethnicity was coded as African American (AA), Asian
(AS), Caucasian (CA), Hispanic (H), Indian (I), Native
American (NA), and Middle Eastern (ME). Source was
coded Beall and Herbert (2008) (BEALL&HERBERT),
KDEF (Lundqvist et al., 1998), NimStim (Tottenham
et al., 2009) (NIMSTIM), Online (ONLINE), POFA
(Ekman, 1976) (EKMAN), UCDSEE (Tracy et al., 2009),
and the WSEFEP (Olszanowski et al., 2015) (WARSAW).
Finally, each stimulus was coded with a number for the
current work.

Procedure

The institutional review board (IRB) at the RIT approved
the current study. All participants provided written consent
prior to starting the experiment. Participants were run in
groups ranging from 1 to 28 participants (most groups con-
sisted of 4 or 5 participants). Participants were presented
with the SAM figures and each scale was described indi-
vidually. The researchers described the ends of each con-
tinuum and showed participants how to place an X along
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any of the nine-points on the scale (instructions were based
upon those reported in the ANEW instruction manual).
After explaining each scale (valence, arousal, and domi-
nance), participants were shown five sample faces (not
included in the experimental packets) to practice using the
rating scale. Participants were instructed to rate each pic-
ture based on their immediate personal reaction. In addi-
tion, they were asked not to compare the pictures to each
other, and to rate each picture individually. Finally, they
were told that there were no correct or incorrect answers,
and that they should rate each picture on all three dimen-
sions. Participants were allowed to ask questions after the
practice rating task. At the end of the practice task, partici-
pants were given two packets, one with the face stimuli
and one with the SAM scales. After completing the ratings,
participants were also given a demographics form asking
questions about sex, native language, hearing status, age,
and handedness. All of the demographics questions were
open-ended. The entire session lasted approximately
40 min.

Results

Means and standard deviations for valence, arousal, and
dominance were computed for each face in each face set.
These are reported in the supplementary material. Each
excel workbook includes a worksheet for each face set. In
each worksheet, the code we created is matched with the
original stimulus set code and the average participant rat-
ing of valence, arousal, and dominance for each face is
reported. Means and standard deviations were also com-
puted separately for the male and female participants.
The ratings for all participants combined, as well as the
ratings separated by gender are provided as separate
excel workbooks.

We examined the intraclass correlation (ICC) as an esti-
mate of inter-rater reliability (e.g., Shrout & Fleiss, 1979).
Participants in the current study received 1 of 11 different
packets of stimuli, resulting in a different number of raters
for each stimulus; therefore, we computed the ICC for
valence, arousal, and dominance for each packet sepa-
rately. We used ICC (1, k) and reported the mean rating for
valence, arousal, and dominance in Table 2. Koo and Li
(2016) reported that ICC values less than 0.5 indicate poor
reliability, values between 0.5 and 0.75 indicate moderate
reliability, values between 0.75 and 0.90 indicate good
reliability and values above 0.90 are indicative of excellent
reliability. The range of ICC values for valence was 0.979-
0.989 and the range of ICC values for arousal was 0.912-
0.946, indicating excellent reliability for both dimensions
across the raters. The range of ICC values for dominance
was 0.793-0.904, indicating good reliability for the domi-
nance dimension.

A Pearson correlation coefficient was computed to
compare the average valence and arousal ratings for the

NIMSTIM (Tottenham et al., 2009) and KDEF (Lundqvist
et al., 1998) faces from the current study that were the
same as those rated by participants in Adolph and Alpers
(2010). Sixty-seven of the NIMSTIM faces rated by par-
ticipants for valence and arousal in Adolph and Alpers
(2010) were also rated by participants in the current study.
A strong positive correlation was obtained for valence,
r(65)=.96, p<<.01, and arousal, r(65)=.71, p<<.0l.
Eighty-eight of the KDEF faces rated by participants for
valence and arousal in Adolph and Alpers (2010) were also
rated by participants in the current study. A strong positive
correlation was obtained for valence, 7(86)=.95, p<.01,
and arousal, 7(86)=.69, p <.01.

In addition, a Pearson correlation coefficient was com-
puted to compare the average valence and arousal ratings
for 136 KDEF faces from the current study that were rated
in Goeleven et al. (2008). Goeleven et al. (2008) only had
female participants complete the ratings; therefore, we
compared their ratings to those from the female raters in
our study. The same SAM scale procedure was used to rate
arousal in both studies. A moderate positive correlation
was obtained for the arousal measure, r(134)=.65,
p<.01.!

A set of analyses was conducted to examine the valence,
arousal, and dominance ratings provided for each face
expressing anger, sadness, happiness, and neutral from all
stimulus sets. A one-way analysis of variance (ANOVA)
was conducted to compare the valence values for the four
expressions, F(3, 1,158)=2,551.06, p<<.05, m?=0.87.
Post hoc comparisons using the Tukey’s honestly signifi-
cant difference (HSD) test indicated that the mean valence
rating for angry faces (M=2.05, SD=0.73) and sad faces
(M=2.03, SD=0.75) were not significantly different from
each other; however, the valence ratings for the two nega-
tive expressions were significantly different from the
valence rating for the positive expression of happiness
(M=6.52, SD=0.80). In addition, the valence ratings for
all three emotional expressions were significantly different
from the valence rating for the neutral expressions
(M=3.70, SD=0.63). When examining the SAM valence
ratings for angry faces, participants provided ratings on the
lower end of the 9-point scale (ranging from 1.0 to 5.0).
This was expected given that angry is a negative emotion
and lower values indicate negative affect. The same was
true for the faces expressing sadness where average SAM
ratings ranged from 1.0 to 5.3. Participants provided rat-
ings at mainly at the higher end of the valence scale (range
2.4-8.00) for happy faces.

A one-way ANOVA was conducted to compare the
arousal values for the four expressions, (3, 1,158)=323.98,
p<.05,m?=0.47. Post hoc comparisons using the Tukey’s
HSD test indicated that the arousal ratings for the sad faces
(M=3.68, SD=1.07) were significantly different from the
arousal ratings for both the angry (M=5.02, SD=1.29) and
happy faces (M=4.82, SD=1.24); however, angry and
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Table 2. Intraclass correlations for valence, arousal, and dominance separated by packet.

Packet | 2 3 4 5 6 7 8 9 10 I

Valence 0.988 0.988 0.985 0.989 0.979 0.987 0.989 0.985 0.988 0.982 0.983
Arousal 0.938 0912 0.942 0.937 0.946 0.933 0.932 0.929 0918 0.923 0.924
Dominance 0.904 0.812 0.832 0.883 0.840 0.848 0.869 0.793 0.879 0.830 0.847

Intraclass correlations were computed separately for each packet because a different number of raters completed each packet. Twenty-three raters
completed packets 8 and 5; 22 raters completed packet |; 21 raters completed packets 4, 6, 7, 9, and 10; and 20 raters completed packets 2, 3,and | I.

Table 3. Descriptive statistics for the set of ONLINE faces. The average rating across the faces is provided along with the range in

parentheses.

Emotional expression Angry Sad Happy Neutral
Valence 3.1 (1.9-5.0) 2.8 (1.0-5.3) 6.1 (3.6-8.0) 4.1 (2.3-6.7)
Arousal 35(1.7-7.7) 3.6 (1.5-7.1) 4.1 (2.3-7.2) 2.8 (0.8-5.7)
Dominance 5.6 3.3-7.2) 44 (2.1-7.1) 5.5 (3.0-6.9) 5.2 3.3-7.0)

happy faces did not differ from each other. The arousal rat-
ings for all three emotional expressions were significantly
different from the arousal ratings for the neutral expres-
sions (M=2.57, SD=0.73). This indicates that both angry
and happy faces are more arousing than sad faces, and that
all three of the emotional expressions are more arousing
than neutral expressions. The ranges of responses for
arousal overlapped across the emotional expressions, rang-
ing from 1.7 to 7.7 for angry, 1.3 to 7.0 for sad, and 2.3 to
8 for happy.

A one-way ANOVA was also conducted to compare the
dominance ratings for each of the four facial expressions,
F(3, 1,158)=332.35, p<<.05, n?=.01. Post hoc compari-
sons using the Tukey’s HSD test indicated that the domi-
nance ratings for the sad faces (M=3.87, SD=0.83) were
significantly lower than the dominance ratings for the
other three expressions, happy (M=5.44, SD=0.59), angry
(M=5.86, SD=0.89), and neutral (M=5.10, SD=0.76). In
addition, the dominance ratings for the angry faces were
significantly higher than the dominance ratings for both
the neutral faces and the happy faces. The happy faces
were rated higher in dominance than the neutral faces. This
suggests that the faces can also be distinguished based on
dominance, with sad faces rated the lowest in this scale
and angry faces rated the highest. The dominance ratings
ranged from 1.5 to 7.8 for angry, 2.1 to 7.1 for sad, and 3
to 6.9 for happy.

Discussion

The purpose of the current work was to provide researchers
with a large set of valence, arousal, and dominance ratings
for faces to mimic the norms available for words (ANEW;
Bradley & Lang, 1999) and images (IAPS; Lang et al.,
2008). This set of ratings can be used to provide experi-
mental control while selecting stimuli for experiments
examining the perception, processing, and identification of

emotional faces. Researchers can select faces matched on
valence, arousal, and/or dominance from seven different
databases, six previously published sources and a new
source, the Online photos. This new set of faces consists of
248 pictures taken from public domain sources (120
females and 128 males) and can be obtained upon request
from the authors.

The set of ONLINE faces adds a potential new tool for
research on facial expressions. The images were taken
from public sources online and comprise unposed photo-
graphs of individuals selected based on having happy, sad,
angry or neutral expressions. The ratings obtained in the
present study are provided in the supplementary materials,
and the averages are shown in Table 3. The mean and range
for valence, arousal, and dominance for the ONLINE faces
match up well with what was found for the other face sets.

We examined the reliability of the ratings provided for
valence, arousal, and dominance for the faces rated in the
current work by computing the intraclass correlation (ICC)
for each dimension across all 11 packets of stimuli. ICC is
often used as a measure of interrater reliability. The inter-
rater reliability for valence and arousal were both high,
above 0.90, indicative of excellent reliability. The inter-
rater reliability for dominance was lower, but still rela-
tively high (average rating was 0.85), indicative of good
interrater reliability.

Adolph and Alpers (2010) compared valence and
arousal ratings for faces selected from the KDEF
(Lundgqvist et al., 1998) and NIMSTIM (Tottenham et al.,
2009) datasets. Participants were asked to rate their emo-
tional reaction to the faces using one scale that ranged
from “very unpleasant” (1) to “very pleasant” (9) and
another scale that ranged from “not at all aroused” (1) to
“very aroused” (9). Participants viewed male and female
faces in separate blocks. In addition, the faces from the
two databases were also presented in separate blocks. In
the current work, we required participants to rate their



Quarterly Journal of Experimental Psychology 00(0)

current level of pleasantness and arousal using the SAM
scale procedure. The faces from the various databases
were mixed together within the packet and participants
viewed both male and female expressions on the same
page. A comparison of the valence and arousal ratings for
the 88 KDEF faces and 67 NIMSTIM faces rated in both
studies revealed a strong positive correlation for valence
and a moderately strong correlation for the arousal dimen-
sion. This suggests that even though the rating procedures
were different across the two studies, participants experi-
enced similar levels of pleasantness and arousal while
viewing the faces.

Goeleven et al. (2008) collected emotion, intensity, and
arousal ratings for 490 pictures from the KDEF (Lundqvist
et al., 1998) dataset. After selecting one of the six basic
emotions that matched the expression displayed in the
face, participants rated the intensity of that emotion on a
scale from 1 (“not at all”) to 9 (“completely”) and com-
pleted the SAM rating scale for arousal (1=calm and
9=aroused). Each face was displayed one at a time, and
participants rated 39 or 41 pictures. Goeleven et al. (2008)
provided the ratings for the 20 best KDEF pictures for
each of the basic emotions and neutral expressions in their
Appendix. One hundred and thirty six of the faces rated by
the participants in Goeleven et al. (2008) were also rated
by participants in the current study. Results revealed a
moderate positive correlation between the arousal scores
obtained by Goeleven et al. (2008) and those collected in
the current work.

The stimulus presentation in the current work matched
that used for the ANEW words (Bradley & Lang, 1999)
and rating norms collected for Dutch words (Moors et al.,
2013), with multiple facial expressions presented on each
page. Presenting 10 faces per page allowed for more faces
to be rated in a single session by each participant. One
could argue that the presentation of unfamiliar faces in iso-
lation is largely a laboratory-based phenomenon. Often,
we see the faces of strangers in a group, and it is more
likely we would interact with familiar individuals when
seeing a face by itself. The ratings we obtained were not at
the extremes of the scales (as discussed below), suggesting
any contrast effects are small if present. Simultaneous
presentation could have allowed participants to contrast
between sad and happy, or happy and neutral, for example,
but these contrasts would also occur in memory with serial
presentation. Other studies have had participants provide
responses after the faces are presented (Adolph & Alpers,
2010; Goeleven et al., 2008) which requires participants to
rate the faces from memory. The fact that similar ratings
are obtained across these studies for those faces suggests
simultaneous presentation of 10 faces may not affect
valence, arousal, and dominance ratings. Participants were
instructed to rate each picture individually without com-
paring them to each other. The compromise of simultane-
ous versus successive presentation of faces is one of speed

versus possible contrast/context effects, and our results
suggest any effects of successive or simultaneous presen-
tation are small.

The valence and arousal scores followed a pattern pre-
dicted by the Circumplex Model of Affect (Russell, 1980).
This model provides a cognitive structure of affect consist-
ing of two dimensions, valence (horizontal axis), and
arousal (vertical axis), with affective terms falling in a cir-
cular ordering. The negative facial expressions did not dif-
fer from each other in terms of valence; however, the mean
arousal ratings were different. In addition, the happy facial
expressions were significantly different from the two neg-
ative facial expressions in terms of valence. Finally, angry
faces and happy faces were similar in terms of arousal rat-
ings, but they were significantly different from the sad
faces. Spatial models focus on different dimensions of
emotional words, mainly pleasure—displeasure (i.e., the
tone of the word) and activation (i.e., the sense of mobili-
sation or energy); however, some models have included
dominance-submissiveness as an additional dimension
(Russell & Mehrabian, 1977). Russell and Mehrabian
(1977) claimed that the dominance-submissiveness factor
is a necessary dimension to describe emotion because only
dominance makes it possible to distinguish “angry” from
“anxious,” “alert” from “surprised,” “relaxed” from “pro-
tected,” and “disdainful” from “impotent.” The two dimen-
sions of pleasure—displeasure and arousal-sleep could not
make these distinctions without the third factor, domi-
nance—submissiveness. It is also important to note that
dominance cannot be defined as some combination of
pleasure and arousal; therefore, it should be considered an
independent dimension. In the current work, sad faces
were rated as lower in dominance (feeling less in control
when sad) compared to happy, angry, and neutral expres-
sions and angry faces were rated highest in terms of
dominance.

It is important to note that the valence, arousal, and
dominance ratings were collected from a college-aged
sample, and the majority of the sample reported their eth-
nicity as Caucasian. Research has provided evidence that
there is cross-cultural agreement in the recognition of vari-
ous facial expressions; however, cultural differences in
perceived emotional intensity have been reported (e.g.,
Biehl et al., 1997; Ekman et al., 1987). Specifically, the
emotions expressed by individuals in a different culture
are rated as less intense than the same emotion displayed
by an individual from one’s own cultural group. This sug-
gests that the valence ratings may be similar from one cul-
ture to another, but the arousal and/or dominance ratings
might change if a different sample were tested. Similar to
the present work, Roest, Visser, and Zeelenberg (2018)
reported high inter-rater reliability for both the valence and
arousal dimensions when comparing male and female
raters (i.e., valence, r=.97 and arousal, r=.92), as well as
religious and non-religious participants rating general
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emotion words (i.c., valence, =0.92 and arousal, r=0.96)
and taboo words (i.e., taboo general, »=0.98 and taboo
personal, =0.96) indicating that both the valence and
arousal dimensions are judged similarly by different raters.
Future work could expand upon the current set of ratings
by including additional faces from other published stimu-
lus sets, as well as examining more facial expressions of
emotion.

Overall, the supplementary material provides research-
ers with ratings of valence, arousal, and dominance for a
large number of faces from published face sets. Furthermore,
we have added a number of photos of unposed emotional
faces to the face and emotion researcher’s toolkit. The
ONLINE faces include exemplars from a variety of ethnici-
ties along with being natural, unposed expressions.
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Note

1. In addition to arousal, Goeleven, De Raedt, Leyman, and
Verschuere (2008) obtained intensity ratings. After selecting
an emotion for the face presented, participants selected an
intensity score ranging from (1) not at all to (9) completely.
This intensity rating had no direct equivalent in our study.
As can be expected, there was no correlation between the
Goeleven et al. (2008) intensity measure and the valence
measure used in the current study, #(134)=0.09, p >.05.
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