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Abstract

Film clips are widely utilized to evoke emotional responses in the laboratory. We found, however, that different fields tend
to select emotional film clips using different approaches. Specifically, psychologists focus more on the discreteness of emo-
tions, whereas computer scientists focus more on the valence and arousal of emotions. Different concerns lead to distinct
film selection methods, which may challenge the validity of the emotional databases and hinder communication between
disciplines. In recent years, the hybrid discrete—dimensional model has been developed. Based on this hybrid theory, in this
study, we attempted to synthesize the diverse approaches and developed a possible unified criterion for emotional film selec-
tion across disciplines. Twenty-eight film clips aimed at eliciting four basic emotions (i.e., anger, sadness, fear, and happiness)
were evaluated by 70 participants. We examined both discrete and dimensional indicators and applied a new integrative
film selection criterion. The results showed that compared with the discrete model or the dimensional model, the hybrid
model presented the most reasonable film clip selection outcomes, and 12 film clips were recommended to induce strong and
discrete emotions. These findings may enlighten further research on emotion in both theoretical and methodological ways.

Keywords Emotional films - Emotion elicitation - Discrete model - Dimensional model - Hybrid discrete—dimensional
frame

Emotion, as a psychophysiological state (Cacioppo & Gardner,
1999), has always been a popular research topic in psycho-
logical and human development studies (Deng et al., 2017).
Over the past two decades, various emotional stimuli databases
have been developed to elicit emotion in a laboratory setting.
Given the advantages of inducing emotions through movies
(Gerrards-Hesse et al., 1994; Westermann et al., 1996), such
as the high capability of movies to capture both auditory and
visual attention (Rottenberg et al., 2007; Simons et al., 2003;
Uhrig et al., 2016), the high ecological validity of the elicit-
ing of emotions (Deng et al., 2017; Gross & Levenson, 1995;
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Zupan & Eskritt, 2020), and the high possibility of exploring
the time course of an emotional state (Carvalho et al., 2012;
Kring & Gordon, 1998), a large number of emotional film
databases have been developed in various fields, including
psychology (Gilman et al., 2017), biomedicine, and computer
science (Wang et al., 2022).

Multidisciplinary studies on emotion contribute to a
deeper understanding of emotion. Nonetheless, the standards
for the construction of emotional film databases have not
been unified among the disciplines. The two predominant
approaches to model emotion are discrete and dimensional
(Harmon-Jones et al., 2017). We have found that different
fields tend to conceptualize emotion and select film clips
using different approaches. Specifically, psychologists tend
to pay more attention to the discreteness of the target emo-
tion, whereas biomedicine and computer scientists are more
concerned with the valence and arousal of emotion. Differ-
ent concerns have led to distinct film selection methods and
data presentation norms, which may challenge the validity of
the emotional databases and hinder communication between
different disciplines. In this study, we synthesized these
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diverse approaches and developed a possible unified crite-
rion to build emotional film databases across disciplines.

Emotional film databases in different fields

The current state-of-the-art research included hundreds of
individual studies about emotional film database construc-
tion or application (see reviews in Fernandez-Aguilar et al.,
2019; Wang et al., 2021), and the number of studies on emo-
tional film databases continues to increase (Behnke et al.,
2022; Correa et al., 2021; Saganowski et al., 2022; Zupan &
Eskritt, 2020). Although more recent studies (Behnke et al.,
2022; Saganowski et al., 2022) have included more psycho-
logical and physiological signals in the dataset, they have not
discussed or improved the method of emotional film selec-
tion. As for the studies on emotional film databases, most
of the studies in psychology have been aimed at building a
larger number of databases containing richer emotions with
a larger sample size, and most of the studies in computer
science have been more concerned about the inclusion of
physiological indicators in the film database. The method of
emotional film construction—in particular, how emotional
films are selected, which is part of the determinative process
of effective emotion eliciting—has not been improved in
time with the development of emotion research.

Development of emotional film databases
in psychology

Gross and Levenson (1995) first standardized the process
of building a film database from a psychological perspec-
tive. In their study, to evaluate the film clips, they used two
criteria (i.e., the hit rate and the intensity) to calculate the
success index. Based on the success index, Gross and Leven-
son developed a film set with 16 film clips that elicited eight
different emotional states: amusement, contentment, anger,
disgust, fear, sadness, neutrality, and surprise. This film set
has been widely used in emotion-related studies (Dunn &
Schweitzer, 2005; Herring et al., 2011; Nasoz et al., 2004;
Rottenberg et al., 2002).

Following Gross and Levenson's approach, much pro-
gress has been made in subsequent studies, such as elicit-
ing more categories of positive emotion (Ge et al., 2019;
Schaefer et al., 2010a, b) or mixed emotion (Samson et al.,
2016), developing more effective neutral film clips (Jen-
kins & Andrewes, 2012), making the stimuli suitable for
different age-groups or people with different cultural back-
grounds (Deng et al., 2017; Hewig et al., 2005), estab-
lishing a continuously updated database (Zupan & Eskritt,
2020), and conducting research online (Gilman et al., 2017,
Wang et al., 2021).
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With the development of physiological measurement
in recent decades, more and more emotional studies have
emphasized the importance of physiological indicators in the
construction of emotional databases (Carvalho et al., 2012;
Deng et al., 2017; Ge et al., 2019; Zupan & Eskritt, 2020)
because psychophysiological responses are primary compo-
nents of the emotion response (McHugo et al., 1982; Rot-
tenberg et al., 2007; Scott, 1930; Sternbach, 1962; Witvliet
et al., 1995). Carvalho et al. (2012) first added physiologi-
cal indicators (skin conductance response [SCR] and heart
rate [HR]) when developing the emotional film database,
which extended the previous studies. Deng et al. (2017) also
measured the physiological responses (HR and respiration
rate [RR]) when developing a new emotional film database
for Chinese. The authors of both of these studies, however,
admitted that these simple physiological indicators were
not sufficient to represent the complex physiological pat-
terns of the nervous system. More advanced physiologi-
cal measurements, like event-related potentials (ERPs) or
functional magnetic resonance imaging (fMRI), would be
needed in emotion measurement (Carvalho et al., 2012; Ge
et al., 2019).

Development of emotional film databases
in computer science

With the development of artificial intelligence (AI) in the
twenty-first century, emotion has become a key topic in
many fields, especially in computer science and biomedical
engineering. Many emotional databases contain not only the
emotional stimuli and self-reported data but also peripheral
or central physiological data induced by the stimuli. These
emotional databases have been developed in the computer
science area, such as the DEAP (Database for Emotion
Analysis Using Physiological Signals; Koelstra et al., 2011),
MAHNOB-HCI (a multimodal database for affect recogni-
tion and implicit tagging; Soleymani et al., 2011), DECAF
(a MEG-based Multimodal Database for Decoding Affective
Physiological Responses; Abadi et al., 2015), and AMIGOS
(a Dataset for Multimodal Research of Affect, Personality
Traits, and Mood on Individuals and Groups; Correa et al.,
2021). The DEAP database contains the electroencephalo-
gram (EEQG), galvanic skin response (GSR), blood volume
pressure, respiration rate, skin temperature (ST), and elec-
trooculogram (EOG) patterns of 32 viewers watching 40
one-minute music video clips that induced different emo-
tions (Koelstra et al., 2011). The MAHNOB-HCI database
synchronizes recordings of face video, audio signals, eye
gaze data, and physiological signals (electrocardiogram
[ECG], GSR, respiration amplitude [RA], ST, and EEG)
of 27 participants watching 20 emotional movie or online
clips in one experiment, and 28 images and 14 short videos
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in another (Soleymani et al., 2011). The DECAF database
is composed of the affective responses of 30 participants to
36 emotional movie clips and 40 one-minute music video
segments (used in the DEAP), with synchronously recorded
magnetoencephalogram (MEG), near-infra-red (NIR) facial
videos, horizontal electrooculogram (hEOG), ECG, and
trapezius-electromyogram (tEMG) peripheral physiologi-
cal responses (Abadi et al., 2015). The AMIGOS database
investigates the affect, personality traits, and mood of indi-
viduals and groups using short and long emotional videos,
with physiological signals (including EEG, ECG, and GSR)
recorded by wearable sensors (Correa et al., 2021). Various
physiological indicators are provided in these databases.

Diverse film selection methods in different
fields

Contrary to the strong desire of psychologists for advanced
physiological indicators, they rarely use the emotional film
databases from computer science (Abdulrahman & Baykara,
2021; Rahman et al., 2021). One possible reason is that the
criteria for the inclusion and exclusion of emotional film
clips differ between psychology and computer science.
As such, the validity of the emotional film database is not
guaranteed across disciplines. The distinctions in these film
selection methods in different fields also might be caused
by the disparate ways researchers have conceptualized emo-
tion (Gabert-Quillen et al., 2015). The two predominant
approaches to model emotion are discrete and dimensional
(Harmon-Jones et al., 2017).

Film selection based on the discrete model
of emotion

The discrete model of emotion claims that emotional space
is composed of a circumscribed collection of different emo-
tions (Barrett et al., 2007), and the basic emotions are recog-
nized universally (Ekman & Friesen, 1975). The most popu-
lar discrete model is the six basic emotions model, which
categorizes emotions into fear, anger, disgust, sadness, hap-
piness, and surprise (Ekman & Friesen, 1975). Most of the
emotional film databases in psychology are based on discrete
frameworks (Gabert-Quillen et al., 2015; Ge et al., 2019;
Jenkins & Andrewes, 2012; Liang et al., 2013; Philippot,
1993; Schaefer et al., 2010a, b; Xu et al., 2010).

In the discrete model of emotion frameworks, the inten-
sity and the discreteness of the elicited response are critical
indicators for selecting effective emotional film clips (Gross
& Levenson, 1995). Specifically, intensity is operationalized
as the mean level at which the target emotion is rated, and
discreteness is operationalized by deriving an idiographic

hit rate index (the percentage of participants who indicated
that they had felt the target emotion at least at one point
more intensely than any of the nontarget emotions). Success
indexes are obtained by adding the two normalized scores of
intensity and discreteness, thus allowing for the identifica-
tion of the most successful film clip for a particular target
emotion (Ge et al., 2019; Gilman et al., 2017; Gross & Lev-
enson, 1995).

Film selection based on the dimensional
model of emotion

Compared with the discrete model, the dimensional model of
emotion assumes that emotions are organized along generic
and continuous dimensions (Davidson, 1992, 1993; Lang
et al., 1993; Plutchik, 1980; Russell, 1980; Watson et al.,
1988). Arousal (the degree to which an emotion feels active)
and valence (the degree to which an emotion feels pleasant)
are the two most common dimensions used in emotion stud-
ies (Bradley & Lang, 2000; Gray, 2001). Film clip databases
based on the dimensional model are less commonly used in
psychology but are popular in computer science. Affective
computing (assigning computers the human-like capabilities
of the observation, interpretation, and generation of affect
features), in particular, is quite in need of such databases,
and several databases have been established for this task
(Abadi et al., 2015; Baveye et al., 2013, 2015; Correa et al.,
2021; Erdem et al., 2015; Koelstra et al., 2011; Malandrakis
et al., 2011; Soleymani et al., 2011).

In the dimensional model of emotion frameworks, emo-
tional film clips were selected according to arousal and
valence. Consider DECAF as an example: after normali-
zation of all valence (V) and arousal (A) annotations, dis-
carding outliers, computing p/c from the inlier V-A ratings
for each film clip, and making the scatter diagram, the film
clips close to the corners of each quadrant in the V-A two-
dimensional space were finally selected (Abadi et al., 2015).

Film selection based on the hybrid discrete-
dimensional model of emotion

With the advancement of research on emotion, a hybrid dis-
crete—dimensional model has been developed (Barrett, 2006;
Christie & Friedman, 2004; Gabert-Quillen et al., 2015; Har-
mon-Jones et al., 2017; Russell, 2003). Although no unified
definition has been formed, the core idea of the hybrid frame
is to combine both the discrete model and the dimensional
model. Similar to the wave-particle duality of light, we spec-
ulated that emotion has dimensional—discrete duality. Har-
mon-Jones and his colleagues (2017) took birds as an anal-
ogy: birds not only can be categorized discretely into specific
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species but also can be described in terms of dimensions
(body size or the distance they fly), both of which provide
valuable information. Likewise, both discrete and dimen-
sional perspectives are valuable because both perspectives
contribute to the generation of new information (scientific
evidence). Christie and Friedman (2004) described the loca-
tion of discrete emotions within dimensional affective space
using both self-report and autonomic nervous system (ANS)
variables, and their results supported the hybrid model. Addi-
tionally, some recent studies (Mihalache & Burileanu, 2021;
Trnka et al., 2021) unified emotions’ discrete and continuous
paradigms by directly tying them together through mapping.
Evaluating both the discrete and the dimensional indicators
makes communication possible between researchers who
conceptualize emotions in different ways, and this approach
could facilitate work with varying research agendas (Gilman
et al., 2017). Thus, for closer interdisciplinary communica-
tion and deeper exploration of emotions, it is necessary to
promote the formation of database norms based on the hybrid
discrete—dimensional framework.

Current study

To the best of our knowledge, although some previous stud-
ies have reported both discrete and dimensional indicators
(Gabert-Quillen et al., 2015; Ge et al., 2019), these two indi-
cators have not yet been combined to select emotional film
clips. In this study, we constructed an integrated method of
emotional film selection to specifically provide new indica-
tors and comprehensive film selection criteria. We consid-
ered both Abadi and colleagues’ (2015) film clip selection
method, which was based on valence and arousal, and Gross
and Levenson’s (1995) film clip comparison method, which
was based on intensity and discreteness. We made some nec-
essary improvements to Abadi’s selection method. First, they
normalized all valence and arousal annotations and took zero
as the neutral state. Such a neutral state, however, happens
only when the entire film clips are evenly distributed in the
V-A two-dimensional space, which usually is not guaran-
teed. Thus, we used an absolute neutral point to avoid the
bias caused by the initial film set. Second, they treated the
participants who were less similar than others as the outli-
ers and discarded all of their data, whereas we viewed the
existence of individual differences as normal and identified
outliers based on unexpected problems in the process of con-
ducting experiments rather than based on individual differ-
ences. Third, they subjectively selected the film clips in the
V-A two-dimensional space without clear and quantitative
selection criteria. In this study, we provided a new indica-
tor, absolute emotional distance (AED), to synthesize V-A
more specifically. Additionally, compared with Gross and
Levenson’s (1995) method, we adjusted the initial nine-point
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Likert scales to continuous scales to improve the fineness of
the measurements. We believe this study is the first to practi-
cally apply a hybrid discrete—dimensional model of emotion
in the emotional material selection, and thus, it contributes
to the extension of this emotion theory.

Along with the proposed integrated film selection
method, we provided an example of hybrid discrete—dimen-
sional film selection and a film clip set in the field of com-
puter science, DECAF (Abadi et al., 2015), was examined.
This study could be the pioneer study that contributes to
interdisciplinary work in the field of emotional film database
construction and that attempts to promote the formation of
multidisciplinary database construction norms.

To consider the effectiveness of film clips in a more
detailed way, variables that may affect the perception of
stimuli (i.e., gender, familiarity, liking, and avoidance behav-
iors) also were examined. Because the effectiveness and effi-
ciency of materials for eliciting an emotional response can
be influenced by culture and language (Liang et al., 2013;
Mesquita & Haire, 2004), this study also extends prior stud-
ies on a cultural level by examining the Western emotional
film database in a Chinese sample.

Methods
Participants

We recruited participants online from the school social
forum through convenience sampling. A total of 70 under-
graduate and graduate students (35 males and 35 females)
whose average age was 22.7 years (range = 17-30, SD=2.5)
took part in this experiment. The inclusion criteria of the
participants were as follows: (a) normal color vision and
normal or corrected-to-normal visual acuity; (b) no identi-
fied hearing impairment; (c) native Chinese speakers; and
(d) no history of neurological or mental disorders. All par-
ticipants provided signed informed consent before the for-
mal experiment. They were told that their responses were
completely anonymous and that they could drop out of the
experiment whenever they wanted. Participants were com-
pensated with 20 yuan (about US$3) for their time.

Materials

In this study, we used the film clip set in the DECAF, which
was authorized by the DECAF authors. We selected this
film clip set because DECAF is a typical database widely
used in computer science (see review in Wang et al., 2022),
and this database has tried to classify film clips based on
discrete emotions (Abadi et al., 2015). Thirty-six movie
clips and two practice clips were included in DECAF, which
reportedly elicit nine different emotions: amusement, fun,



Current Psychology (2023) 42:30077-30092

30081

happiness, excitement, anger, disgust, fear, sadness, and
shock (Abadi et al., 2015). The classification of emotions
induced by the film clips was determined by the emotion
tag most frequently reported by participants. These tags,
however, do not reveal the extent to which these film clips
effectively induced these specific emotions.

This study did not include all 36 movie clips that are
included in DECAF. In this study, we focused only on basic
emotions because various studies have recognized these
emotions across cultures (Ekman & Friesen, 1975; Laukka
& Elfenbein, 2021; Sauter et al., 2010) and because these
primary states often are encountered in everyday interac-
tions (Nowicki & Duke, 1994; Rothman & Nowicki Jr.,
2004; Zupan & Babbage, 2017). According to the six basic
emotions model (Ekman & Friesen, 1975), basic emotions
refer to happiness, anger, sadness, fear, disgust, and surprise.
For ethical considerations, disgust was not included in this
study. Additionally, the film clips in DECAF are not aimed
at surprise. Although shock is included in DECAF, this emo-
tion is not the same as surprise. Therefore, in this study, we
included 24 DECAF film clips: nine happy film clips, four
angry film clips, seven sad film clips, three fearful film clips,
and one practice film clip.

Because neutral clips are not included in DECAF, and
the number of angry or fearful film clips was much smaller
than the number of happy or sad film clips, we also added
four film clips (two neutral film clips, an angry film clip,
and a fearful film clip) from Gabert-Quillen’s study (2015).
Neutral film clips (i.e., calmness) are considered to have
no valence to represent a state of relaxation (Hewig et al.,
2005).

Thus, we included a total of 28 film clips in this study.
The time length of these film clips ranged from 51 to 191 s,
with an average length of 97 s. The clips were from feature-
length films in English with Mandarin subtitles and were
commercially available for purchase. See Table 1 for detailed
descriptions of the clips.

Measures

In this study, we used two main scales: the Self-Assessment
Manikin and the Emotion Assessment Scale.

In the Self-Assessment Manikin (SAM; Lang, 1980),
valence (from an unhappy to a happy figure) and arousal
(from a calm figure to an excited heart-exploding figure) are
presented in graphic images. Participants are asked to rate
the two aspects on a continuous scale from 1 to 9 accord-
ing to their feelings elicited by each film clip. SAM has
been widely used in research on emotion and also has been
regarded as the main method of validation for emotional
databases (Backs et al., 2005; Carvalho et al., 2012).

The Emotion Assessment Scale assesses the intensity of
different emotions after viewing each film. It was modified
from Ge’s (2019) emotion evaluation scale. This measure-
ment is a traditional self-report method of emotion (Ekman
et al., 1980; Gross & Levenson, 1995; Philippot, 1993).
This study included four items from the emotion assessment
scale: happiness, sadness, anger, and fear. The participants
were also asked to rate the items on a continuous scale from
1 (“very weak and almost absent”) to 9 (“very strong”). Rat-
ings from this scale served as the basis for analyzing the
intensity and discreteness of emotions elicited by the film
clips and calculating the success index (Gross & Levenson,
1995; Liang et al., 2013).

We also collected demographic information, including
gender, age, and grade. Referring to previous studies (Car-
valho et al., 2012; Gabert-Quillen et al., 2015) and the Post
Film Questionnaire (Rottenberg et al., 2007), in this study,
we also included items to measure familiarity, liking, and
avoidance behavior. Familiarity was rated on a continuous
scale from 1 (“not familiar at all and have never watched
it”) to 9 (“so familiar with the film clip that I know its exact
source”). Liking was also rated on a continuous scale from 1
(“dislike very much’) to 9 (“like very much’). As for avoid-
ance behavior, participants were required to answer a ques-
tion for each film clip: “Have you closed your eyes or looked
away during the clip presentation?” Participants reported
“yes” or “no.” If they demonstrated avoidance behavior, they
may have missed a vital part of the film clip.

Procedure

We conducted this experiment in groups in the behavioral
laboratories in November 2021. Each group included one to
three participants who were separated into different small
rooms. During the experiment, participants wore head-
phones, watched film clips, and assessed their emotional
states on computers. They never heard or observed each
other’s voices or reactions and remained independent of
each other. Participants performed the task under dim light
and appropriate temperature conditions and were seated at
a 90-degree angle facing the screen. The experimental pro-
gram was an EXE file written using Python 3.8 and PyQt5.

Before the experiment, participants provided informed
consent. They were broadly informed that this was a study
on emotion and that a series of video clips would be dis-
played. They were required to watch the videos attentively.
They were informed that some film clips might portray
potentially shocking scenes. If they found the films too dis-
tressing or if they felt uncomfortable, they could look away
or shut their eyes or withdraw from the experiment at any
time (Deng et al., 2017). They were also informed that their
name would not be recorded to ensure their anonymity and
that the data would be used for scientific research only. After
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Table 1 Information on film clips and target emotions

Target Emotion ID Source Movie

Length Scene Description

Carl—a shy, quiet boy—meets the energetic Ellie.

A son meets his lost mother while performing at a concert.
Truman and his lover go to the beach for a romantic evening.
Wall-E and Eve spend a romantic night together.

Narrative purporting that “love is everywhere.”

Titans win the football game.

Funny Guido arrives at a school posing as an education officer.
Latika and Jamal unite at the railway station.

A young warrior meets his love with a bouquet.

A young girl cries at her friend’s funeral.

The fawn Bambi’s mother is killed by a deer hunter.

Old Carl loses his bedridden wife.

Guido is caught and shot to death by a Nazi soldier.

Key Titans player is paralyzed in a car accident.

Rescuers arrive to find only frozen corpses in the sea.

A woman accidentally dies during a magician’s act.

An Indian attorney is thrown out of a first-class train compartment.
An Indian man is helpless as a British officer threatens to shoot him.
A group of thugs provokes a teenager.

A police officer molests a woman in public.

A man tries to rent a hotel room but cannot because he is Jewish.
A child enters hotel room searching for his mom.

A woman notices paranormal activity around her.

A woman is killed by an intruder in her bathtub.

A man’s TV turns itself on, and a girl crawls out of the TV and pulls her hair out

of her face.

Happiness 1 Up* 1:07
2 August Rush® 1:29
3 The Truman Show" 1:00
4 Wall-E 1:33
5 Love Actually* 0:51
6 Remember the Titans 0:52
7  Life Is Beautiful® 0:56
8  Slumdog Millionaire* 1:20
9 House of Flying Daggers* 1:16
Sadness 1 My Girl 1:06
2 Bambi® 2:46
3 Upt 1:34
4 Life Is Beautiful® 2:03
5 Remember the Titans* 1:19
6  Titanic* 1:12
7  The Prestige® 2:37
Anger 1 Gandhi* 2:01
2 Lagaan® 1:33
3 My Bodyguard® 1:39
4  Crash 1:32
5  Gentleman’s Agreement® 2:51
Fear 1 The Shining® 1:18
2 Black Swan* 1:02
3 Psycho 1:15
4 The Ring® 2:48
Calmness 1 Pride and Prejudice® 1:36
2 Searching for Bobby Fischer® 3:11
Practice Modern Times* 1:46

A woman walks around a house.
A man discovers his son knows how to play chess and plays a game with his son.
A bewildered factory worker in an assembly line.

*Film clips shown in Abadi et al., (2015) only
®Film clips shown in Gabert-Quillen et al., (2015) only
Films without a superscript were shown in both studies

providing written informed consent, participants watched a
video with the experimental instructions, which had been
synthesized by the computer in advance to avoid the experi-
menter effect. According to the instructions, participants
had to report their emotional reactions to each film clip by
completing the questionnaire immediately after watching
each excerpt. They reported their feelings by pulling a slider
for each item, with the left end scoring 1 and the right end
scoring 9. The score obtained by dragging the slider was
presented on the right side of the item in real time. Partici-
pants were encouraged to answer all of the questions based
on their actual feelings rather than what they expected their
feelings or general mood should be when watching the video
(Philippot, 1993; Schaefer et al., 2010a, b).

In the formal trials, 27 film clips (nine eliciting happiness,
five anger, four fear, seven sadness, and two calmness) were
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divided into two similar groups to avoid the fatigue effect
that can result from excessive experimental time (Samson
et al., 2016). Group A included 14 film clips (four elicit-
ing happiness, three anger, two fear, three sadness, and two
calmness). Group B included 15 film clips (five eliciting
happiness, two anger, two fear, four sadness, and two calm-
ness). Calm film clips (the baseline videos) and practice film
clips were repeated in group A and group B. We completed
the grouping of videos before we recruited the participants.
The specific grouping is shown in Table 2. Participants were
randomly assigned to one of the two groups.

Participants first viewed the practice film clip. Then we
presented the formal film clips in a pseudo-random trial
order to ensure that identical categories were not presented
consecutively and to avoid a potential order effect. Each trial
lasted 1-3 min to view the film clip, which was followed
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Table 2 Grouping of film clips

Target Emotion ~ Group A Group B

ID Source Movie ID Source Movie
Happiness 1 Up 2 August Rush

4 Wall-E 3 Truman Show

5 Love Actually 6 Remember the Titans

8 Slumdog Millionaire 7 Life is Beautiful

9 House of Flying Daggers

Sadness 1 My Girl 2 Bambi

3 Up 5 Remember the Titans

4 Life is Beautiful 6 Titanic
Anger 2 Lagaan 1 Gandhi

3 My Bodyguard 4 Crash

5 Gentleman’s Agreement
Fear 1 The Shining 2 Black Swan

4 The Ring 3 Psycho
Calmness 1 Pride and Prejudice 1 Pride and Prejudice

2 Searching for Bobby Fischer 2 Searching for Bobby Fischer
Practice Modern Times Modern Times

by 30 s for self-reporting. To eliminate the impact of the
last film clip on the subsequent film clip, the participants
were instructed to complete two calculation questions as a
distraction task after filling in the questionnaires, which was
followed by 30 s of rest. Finally, each film clip was viewed
by more than 30 participants, which was similar to previous
studies (Ge et al., 2019; Gross & Levenson, 1995) and was
used to determine the number of participants in this study.
Participant gender was balanced in each group.

Statistical analysis

We conducted data analysis in five stages and using SPSS
25 (IBM).

Stage 1: Screen for outliers. If a participant reported
avoidance behavior and items in the scales were at the
default value of 1 in a trial, the participants did not watch
this film clip, and the trial data were regarded as outli-
ers. According to this criterion, we discarded the data
from three trials. Although two participants completed
half of the trials in groups A and B rather than a complete
group A or B because of computer problems, their data
seemed to be similar to that of other participants, thus
being retained.

Stage 2: Examine the effectiveness of emotional film
clips. On the basis of the dimensional model, we exam-
ined the effectiveness of the emotional film clips. We
calculated the means (M) and standard deviations (SD)
of valence and arousal for each film clip and then cal-
culated the values of (M —5)/SD for arousal (A) and

valence (V) to eliminate the influence of dimensions
and to transfer the center of the V-A two-dimensional
space to the absolute neutral point (5, 5). We drew the
V-A two-dimensional diagram with labels using MAT-
LAB R2020a. We calculated the absolute AED, which
was the distance between each point in the V-A diagram
and the origin (0, 0), to investigate the effectiveness of
each film clip in inducing emotion.

Stage 3: Examine and rank the emotional film clips
based on the discrete model. We calculated the means
and standard deviations of the intensity of each emo-
tion and the hit rate for each film clip. We performed
separate within-subject repeated measures analysis of
variance (ANOVA) with four levels (happiness, anger,
fear, and sadness) for the intensity of each emotion. We
analyzed the significance of the difference between tar-
get emotional intensity and nontarget emotional inten-
sity by post hoc comparison with Bonferroni correction.
The level of statistical significance was set at p <0.05.
Finally, the success index of each film segment in the
group with the same target emotion was calculated by
summing the normalized hit rate and the normalized
intensity of the target emotion, providing the ranking
of the film clips in each group from the discrete view.
Stage 4: Combine the results of discrete and dimen-
sional indicators to select film clips. Specifically, the
AED should be larger than 1, which was recommended
by the results in this study; the hit rates of all the film
clips should be more than 25% (i.e., the random prob-
ability of hitting the target emotion); the intensity of
target emotions should be larger than 5 (i.e., the middle
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Table 3 Valence and arousal for
each film clip

value of the nine-point scale); and the intensity of all
nontarget emotions should be smaller than 3, which was
recommended by previous studies (e.g., Ge et al., 2019).
Stage 5: Investigate the influence of demographic vari-
ables. With arousal, valence, target emotional intensity,
and hit rate as dependent variables and gender as an inde-
pendent variable, we conducted a univariate between-
subject ANOVA for each film clip. We also calculated
the Pearson correlation between the familiarity and liking
with arousal, valence, target emotional intensity, and the
hit rate for each film clip.

Results
Dimensional indicators: valence, arousal, and AED

The means (M) and standard deviations (SD) of valence and
arousal for each film clip are given in Table 3 and a V-A
two-dimensional scatterplot is shown in Fig. 1. Quadrant I,
which was high in both arousal and valence, included four
films that elicited happiness. Quadrant II, which was high
in arousal (fear, sadness, anger), included unpleasant film
clips. Quadrant III included only one film that elicited anger
(Gentleman’s Agreement) and was rated as unpleasant and a

Target emotion & Source Movie

ID Arousal Valence AED

M SD M-5/SD M SD (M-5)/SD Value Ranking

Happiness
Up (part I)
August Rush
Truman Show
Wall-E
Love Actually
Remember the Titans (part I)
Life is Beautiful (part I)
Slumdog Millionaire
House of Flying Daggers
Sadness
My Girl
Bambi
Up (part II)
Life is Beautiful (part II)
Remember the Titans (part II)
Titanic
Prestige
Anger
Gandhi
Lagaan
My Bodyguard
Crash
Gentleman’s Agreement
Fear
The Shining
Black Swan
Psycho
The Ring
Calmness
Pride and Prejudice
Searching for Bobby Fischer
Practice

Modern Times

O N O R WD =

wn AW N = N N AW =

A W O =

—_

599 1.83 0.54 6.87 124 1.50 1.60 11
4.60 2.03 -0.20 6.30 1.60 0.81 0.84 23
555 1.76 0.31 6.43 143 1.00 1.05 19
5.53 210 025 726 1.65 1.37 1.39 14
494 221 -0.03 7.03 1.62 1.26 1.26 16
527 231 0.12 6.56 1.54 1.01 1.02 20
4.86 2.13 -0.06 6.37 1.67 0.82 0.82 24
5.10 2.18 0.05 6.04 194 0.53 0.54 27
498 2.14 -0.01 6.50 1.69 0.89 0.89 22
579 2.09 0.38 3.01 1.19 -1.67 1.71 9
6.06 1.80 0.59 3.06 1.53 -1.27 140 13
6.12 225 0.50 4.01 2.02 -0.49 070 25
6.58 1.77 0.89 276 129 -1.74 195 4
5.35 2.00 0.17 335 1.01 -1.64 1.65 10
6.29 192 0.67 258 137 -1.77 1.89

6.60 1.64 0.98 249 134 -1.87 211 2
544 196 023 338 134 -121 123 17
5.68 2.10 0.33 312 1.03 -1.82 185 8
5.17 1.88 0.09 330 122 -1.40 140 12
6.03 1.78 0.58 266 129 -1.82 191 5
497 2.00 -0.01 362 117 -1.18 1.18 18
6.85 1.71 1.08 359 1.66 -0.85 138 15
791 1.15 2.53 2.13 146 -1.96 3.21

6.93 1.80 1.07 270 1.48 -1.55 1.89 7
7.58 1.67 1.55 2.85 1.54 -1.40 20 3
488 239 -0.05 6.54 1.70 0.90 090 21
392 1.86 —0.58 5.19 1.55 0.12 059 26
5.68 1.85 0.37 5.58 1.83 0.32 048 28

Note: AED absolute emotional distance

@ Springer



Current Psychology (2023) 42:30077-30092 30085
Fig. 1 Representation of 28 film 3
clips in V-A two-dimensional .
space. Note: The numbers next Emotion
to the dots are matched with the o5 k2 .
ID of the film clips in Table 1 ' A Happiness
v Sadness
2F ¢ Anger
* Fear
15} *4

) © Calmness

(o]

2 O Practice

a *3 *1

g 1ror PR B

c:’n '\74 P - o 5

0 N

bl vs i \ "

< 05 i ’4 \/2 E 73 \\ A]

1 / a1 b
42 os 0! \: 3 A4
43 ! A 6
0 45 J| 8 A’AZ)“; x5
\ A/
\ /
'05 B \ 02 ///
-1 L ~= ad L
2 -1.5 1 -0.5 0 0.5 1 1.5 2
Valence Score

little low in arousal. Quadrant I'V, which was low in arousal
but pleasant in valence, included two neutral films (calm-
ness) and four films that elicited happiness.

The AEDs, that is, the distances of film clips from the
neutral point (0, 0), were all larger than 0.5 except for the
practice film clips. The smaller the AED, the more similar
the emotion induced by the film clip to the neutral emotion.
According to the scatterplot diagram, we conservatively esti-
mated that an AED larger than 1 meant that the emotion elic-
ited was relatively strong. Based on this criterion, five film
clips (Sad 3 [Up (part II)]; Happy 2 [August Rush), 7 [Life
Is Beautiful (part )], 8 [Slumdog Millionaire], and 9 [House
of Flying Daggers]) were not recommended when requiring
intensive emotion with strong subjective and physiological
responses. Compared with Pride and Prejudice (Neutral 1),
Searching for Bobby Fischer (Neutral 2) was deemed to be
much closer to a neutral state.

Discrete indicators: intensity, discreteness,
and success index

The intensity of different emotions and the hit rate for each
film clip are shown in Table 4. Within-subject repeated
measures ANOVA and post hoc comparisons with Bonfer-
roni correction showed that the intensity of target emotions
was significantly higher than that of nontarget emotions for
all film clips (p <0.001). The hit rates of all film clips were

far more than 25% (1/4), which meant that the probability
of each film clip successfully inducing target emotion was
higher than the random probability. The intensities of tar-
get emotions were all larger than 5, which meant that each
film clip could elicit strong target emotion. For eight film
clips (Sad 3 [Up (part I)], 4 [Life Is Beautiful (part II)], and
7 [Prestige]; Anger 2 [Lagaan], 4 [Crash], and 5 [Gentle-
man’s Agreement]; and Fear 3 [Psycho] and 4 [The Ring]),
however, the intensity of at least one nontarget emotion was
higher than 3, which meant that these film clips seemed to
elicit mixed emotions, thus having a low level of discrete-
ness. The neutral film clips appeared to induce a relatively
high level of happiness.

The success index combining intensity and discreteness
indicated the ranking of the film clips in each group. Among
the film clips targeting happiness, Up (part I) and Wall-E
were the top two; among the film clips targeting sadness,
My Girl and Bambi were the top two; among the film clips
targeting anger, Gandhi and My Bodyguard were the top
two; and among the film clips targeting fear, Black Swan and
The Shining were the top two.

Recommended film clips
According to the film selection criteria described for Stage 4

(see Methods), and combined with an analysis of the dimen-
sional indicators and the discrete indicators, we identified 12
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Table 4 Intensity and hit rate for each film clip

Target emotion & Source Movie 1D Intensity Hit Rate SI
HAP SAD ANG FER

Happiness
Up (part I) 1 6.56(1.36) 1.75(1.36) 1.07(0.25) 1.19(0.71) 97.1% 3.06
August Rush 2 5.22(2.29) 1.12(0.37) 1.00(0.02) 1.03(0.16) 94.6% 0.07
Truman Show 3 5.61(1.68) 2.12(1.76) 1.30(0.93) 1.15(0.55) 89.2% 0.16
Wall-E 4 6.54(1.85) 1.14(0.38) 1.03(0.13) 1.25(0.72) 97.1% 3.02
Love Actually 5 5.54(1.91) 2.07(1.61) 1.15(0.46) 1.04(0.13) 85.3% —0.48
Remember the Titans (part I) 6 5.03(2.33) 1.14(0.45) 1.00(0.00) 1.21(0.53) 91.4% -0.72
Life is Beautiful (part I) 7 5.22(2.38) 1.22(0.80) 1.10(0.54) 1.02(0.12) 85.7% -1.07
Slumdog Millionaire 8 5.44(2.12) 1.95(1.55) 1.09(0.27) 1.07(0.21) 82.4% -1.05
House of Flying Daggers 9 5.48(2.39) 1.67(0.97) 1.02(0.07) 1.01(0.07) 89.2% -0.10
Modern Times * 5.36(2.21) 2.31(1.73) 2.33(1.90) 2.06(1.86) 69.4% —2.87

Sadness
My Girl 1 1.55(0.93) 6.16(1.94) 1.15(0.36) 1.13(0.40) 93.8% 3.13
Bambi 2 1.53(0.93) 6.43(1.97) 2.53(2.02) 1.85(1.40) 91.4% 2.72
Up (part II) 3 3.24(2.20) 5.91(2.26) 1.02(0.07) 1.09(0.51) 74.3% -0.93
Life is Beautiful (part II) 4 1.64(0.82) 6.66(2.16) 5.15(2.69) 2.31(1.94) 57.6% —4.14
Remember the Titans (part II) 5 1.49(0.85) 5.13(2.09) 1.35(0.64) 1.91(1.34) 91.7% 2.43
Titanic 6 1.15(0.38) 6.14(2.28) 2.07(1.63) 2.78(2.21) 81.1% 0.53
Prestige 7 1.34(0.67) 5.51(2.09) 3.46(2.49) 2.81(1.82) 61.1% -3.74

Anger
Gandhi 1 1.88(1.08) 2.88(1.67) 5.33(2.28) 1.04(0.17) 80.6% 2.60
Lagaan 2 1.83(0.97) 4.05(2.08) 5.07(2.32) 2.01(1.69) 72.7% -1.55
My Bodyguard 3 1.99(1.32) 2.56(1.67) 5.44(2.16) 1.58(1.33) 79.4% 2.01
Crash 4 1.64(1.06) 3.20(1.81) 5.58(2.53) 2.05(1.67) 69.4% -3.12
Gentleman’s Agreement 5 1.94(1.25) 3.34(2.14) 5.11(2.08) 1.34(1.05) 75.8% 0.06

Fear
The Shining 1 1.88(1.45) 1.91(1.72) 1.66(1.61) 5.92(2.43) 87.9% 1.45
Black Swan 2 1.19(0.66) 2.30(2.29) 1.61(1.49) 7.24(2.19) 91.4% 247
Psycho 3 1.36(0.83) 4.04(2.54) 3.82(2.31) 5.99(2.65) 64.9% -2.85
The Ring 4 1.95(1.63) 3.34(2.74) 1.88(1.46) 6.59(2.44) 73.5% -1.07

Note: HAP Happiness, SAD Sadness, ANG Anger, FER Fear, SI Success Index

#The film clip for practice

film clips (four happy film clips: 1 [Up (part I)], 3 [Truman
Show], 4 [Wall-E], and 6 [Remember the Titans (part 1)]);
four sad film clips: 1 [My Girl], 2 [Bambi], 5 [Remember
the Titans (part I1)], and 6 [Titanic]); two angry film clips:
1 [Gandhi] and 3 [My Bodyguard]); and two fearful film
clips: 1 [The Shining] and 2 [Black Swan]) to elicit strong
and discrete emotions.

We identified eight film clips (three sad film clips: 3 [Up
(part II)], 4 [Life Is Beautiful (part I1)], and 7 [Prestige]);
three angry film clips: 2 [Lagaan], 4 [Crash], and 5 [Gentle-
man’s Agreement)); and two fearful film clips: 3 [Psycho]
and 4 [The Ring]) for use in research on mixed emotions.
The happy film clip (8 [Slumdog Millionaire]) was so close
to a neutral state in the V-A two-dimensional space that it
was not recommended. The four happy film clips (2 [August
Rush], 5 [Love Actually), 7 [Life Is Beautiful (part I)], and 9
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[House of Flying Daggers]) were in Quadrant V. Because
they were pleasant in valence but low in arousal, which may
not be consistent with the definition of happiness, they were
considered to elicit other positive emotions like tenderness
rather than happiness.

Demographic factors: gender, liking, and familiarity

Gender differences were not significant for the majority of
film clips. Eight exceptions included one angry film clip (2
[Lagaan]), two sad film clips (1 [My Girl] and 6 [Titanic)),
one happy film clip (5 [Love Actually]), and all four fearful
film clips (1 [The Shining], 2 [Black Swan], 3 [Psycho], and
4 [The Ring]). In response to the angry film clip, Lagaan,
women reported more anger [F(1, 31)=4.489, p=0.042]
and a higher level of arousal [F(1, 31)=5.725, p=0.023]
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than men. In response to the two sad film clips, women
reported more sadness [F(1, 30)=7.659, p=0.010] and a
higher level of arousal [F(1, 35)=4.637, p=0.038] for My
Girl but had a lower hit rate [F(1, 35)=4.339, p=0.045]
for Titanic. In response to the happy film clip, Love Actu-
ally, women reported more happiness [F(1, 32)=5.299,
p=0.028] and more pleasure [F(1, 32)=11.948, p=0.002]
and had a higher hit rate [F(1, 32)=5.792, p=0.022] than
men. In response to the four fearful film clips, women
reported higher levels of fear [F(1, 31)=6.942, p=0.013]
and more unpleasantness [F(1, 31)=6.630, p=0.015]
for The Shining; more unpleasantness [F(1, 33)=7.451,
p=0.010] for Black Swan; higher levels of fear [F(1,
35)=4.164, p=0.049] for Psycho; and more unpleasantness
[F(1,32)=11.836, p=0.002], a higher level of arousal [F(1,
32)=28.126, p=0.008], and more fear [F(1, 32)=5.313,
p=0.028] for Psycho.

Liking was significantly correlated with emotional
responses for the majority of film clips except for one angry
film clip (2 [Lagaan]), two sad film clips (1 [My Girl] and 6
[Titanic]), and one fearful film clip (3 [Psycho]). The Pear-
son correlations among familiarity and arousal, valence,
target emotional intensity, and hit rate were not significant
in the majority of film clips except for three sad film clips (3
[Up (part I1)], 4 [Life Is Beautiful (part I)], and 5 [Remem-
ber the Titans (part I)]), two fearful film clips (1 [The Shin-
ing] and 4 [The Ring]), and five happy film clips (1 [Up (part
D1, 3 [Truman Show], 4 [Wall-E], 8 [Slumdog Millionaire],
and 9 [House of Flying Daggers]). For more details, see
Supplementary Material 1.

Discussion

The current study formed an integrative emotional film
selection method based on the hybrid discrete—dimen-
sional model (Barrett, 2006; Christie & Friedman, 2004;
Harmon-Jones et al., 2017) and examined the validity
of this method with previous emotional film databases,
mainly DECAF (Abadi et al., 2015; Gabert-Quillen et al.,
2015). We provided both discrete and dimensional indica-
tors for emotional responses to the film clips, while con-
sidering the influence of demographic factors, thus making
it easier for researchers to select emotional films according
to their specific needs. A set of emotional film clips was
recommended from mixed perspectives.

A major contribution of the present work was to provide
the validity of the integrative method for the selection of
emotional film clips. The selection of film clips was not
based on the discrete or dimensional indicators alone but
on both, the importance of which was shown in our results.
If we selected the film clips based only on the dimensional
indicators (arousal and valence), we had to exclude five

film clips that were close to the neutral state, with the rest
of the included film clips all being from Quadrant I and
Quadrant II. In the same way, most researchers in com-
puter science have classified each of the videos into one of
four quadrants of the V-A space—that is, HVHA, HVLA,
LVHA, and LVLA (with H, L, A, and V standing for high,
low, arousal, and valence, respectively) (e.g., Correa et al.,
2021; Koelstra et al., 2011; Soleymani et al., 2011). They
further analyzed the selected videos from the same quad-
rant and regarded them as a group. Our results showed that
the film clips that elicited sadness, anger, and fear were all
in the same quadrant. These three emotions are distinct
from each other not only in subjective feelings but also
in peripheral physiological activity (Ekman et al., 1983;
Levenson et al., 1990; Rainville et al., 2006) and central
nervous system response (Schmidt & Trainor, 2001; Vytal
& Hamann, 2010). For example, Rainville et al. (2006)
found inhibitory excitation in the parasympathetic nervous
system when sadness or fear was induced but not when
anger was generated. If we analyzed the different emo-
tions in the same quadrant as a whole, much information
would be lost.

If, however, we selected the film clips only relying on
the discrete indicators, all nine happy film clips could be
considered to elicit happiness successfully. In this case, we
might not find that these film clips initially targeting happi-
ness need to be further subcategorized into different positive
emotions based on high and low arousal. In addition, with-
out considering the V-A two-dimensional space, it would
be neglected that there were almost no emotional film clips
in Quadrant III, which meant that the current film clip set
was biased. This phenomenon was found in many existing
emotional film databases (Deng et al., 2017; Gabert-Quillen
et al., 2015; Ge et al., 2019). Attentions should be given to
the limitations of using these databases. Additionally, it is
notable that the success index could not test the effectiveness
of the emotional film clips but instead only ranked them.
Even in a low-quality film clip set, in which all of the film
clips did not elicit strong and discrete emotions, there would
still be a film clip with the highest success index.

This psychological study was the first to examine an
emotional film database from computer science. Many other
emotional databases have both subjective and physiological
responses in computer science (Wang et al., 2022). Their
emotion-eliciting materials need to be retested and expanded
in a more detailed way. This study proposed an integrated
selection method to perform a detailed retest and gave an
example of the process. This method can be used to develop
emotional databases recognized by both psychology and
computer science, which may facilitate interactions between
different fields.

On the basis of the results and the film selection criteria,
we provided emotional film recommendations. Among the
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25 film clips that targeted specific emotions in this study, 12
film clips that meet all of the selection criteria were recom-
mended to induce strong and discrete emotions, and eight
film clips that elicited at least one nontarget emotion higher
than the threshold were considered to elicit mixed nega-
tive emotions. Four film clips initially targeting happiness
showed high valence and low arousal, such that they seemed
to evoke other positive emotions like tenderness rather than
happiness, and one happy film clip was too close to a neutral
state to be recommended. Consistent with previous studies
(Ge et al., 2019; Gross & Levenson, 1995; Philippot, 1993;
Xu et al., 2010), we found that anger and sadness were often
expressed together. We found an overlap between sad and
angry film clips in the V-A space, and discrete indicators
also showed the mixture of anger and sadness. Several film
clips, however, still induced sadness and anger separately.
After rough content analysis, we found that mixed emotions
were induced when both the victim and the persecutor were
depicted, whereas discrete emotions were induced when
only one side was shown. This finding may enlighten the
selection of other film clips that elicit discrete or mixed emo-
tions. As for happiness, some researchers have not regarded
it as a discrete emotion because it is not specific enough,
does not show a discrete subjective experience pattern, and
may be associated with several positive feelings simultane-
ously (Herring et al., 2011). Joy, which refers to emotion
with a sense of well-being, success, or good fortune (Fre-
drickson, 2013), may better describe the discrete happiness
identified in this study. Researchers have held a relatively
consistent view of joy as a discrete positive emotion (Izard,
1977; Shiota et al., 2004). Other positive emotions, such as
tenderness (Kalawski, 2010), still need more exploration.
Our study also examined the influence of demographic
factors, specifically, gender, liking, and familiarity. The
results indicated no gender differences in most film clips,
but gender differences existed in one angry film clip, two
sad film clips, one happy film clip, and all of the fearful
film clips. In these film clips, women reported higher inten-
sity of the target emotion, higher arousal, or more extreme
valence than men. These results were consistent with other
findings (Gross & Levenson, 1995; Schaefer et al., 2010a,
b) that women often report more intense emotional experi-
ences than men. This may be explained by the neurobiologi-
cal differences in emotional systems across genders (Cahill
et al., 2004) or the influence of sociocultural stereotypes
about gender roles (Brody & Hall, 2000; Feldman-Barrett
etal., 1998; Kelly & Hutson-Corneaux, 1999) but also may
be due to the content of certain scenes (e.g., sexual assault
of a woman by a man; Gabert-Quillen et al., 2015). Thus,
gender-relevant content should be considered carefully when
selecting materials for stimuli. Strong correlations between
liking and emotional response were found in our study. This
finding, however, also was not surprising, as liking generally
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elicits more positive emotions. Similar to previous stud-
ies (Gabert-Quillen et al., 2015), we also found an impact
of familiarity on participant responses. For positive film
clips, the positive reactions were strengthened by familiar-
ity, which was perhaps caused by the recall of the previous
pleasant film-viewing experiences. For negative film clips,
the negative responses were weakened by familiarity, as the
subjects had already experienced them and could prepare
for the negative events. Hence, participants’ familiarity also
should be taken into consideration when the emotion-elicit-
ing materials are popular or have high exposure.

Limitations

It is important to note several limitations of the current study.
First, like much of the behavioral sciences (Gilman et al.,
2017), our research is highly dependent on college samples.
The restricted age range and the high education level of the
samples may affect the generalizability of the results (Ge
et al., 2019). Future studies are needed to increase the sam-
ple size and include, for instance, a wider range of ages,
education backgrounds, and socioeconomic status.

Second, all of the data presented were based on partici-
pants’ self-reports, which could be affected by stereotypes
or cultural expectations (Zupan & Eskritt, 2020). To avoid
measurement bias caused by subjective factors, more behav-
ioral or physiological measurements are needed. Nonethe-
less, we do believe that finding a series of materials (whether
film clips or others) that produce the desired profile of self-
reported emotion is still applicable to other kinds of measure-
ments. Because film clips offer an advantage in understanding
the time course of an emotional state, the use of rating dials
(Gottman et al., 1998) or throttles (Fayn et al., 2022) would
be a promising method to provide continuous self-reports in
emotional evaluation, which also could be synchronized with
changes in physiological response.

Third, the current study focused only on four specific
types of basic emotions: anger, sadness, fear, and happi-
ness. Other basic emotions, more types of positive emotions,
and mixed emotions also hold great interest to researchers.
Although the current study did not analyze other emotions,
it served as a guide for examining other emotional film clips
based on hybrid discrete—dimensional frames.

Fourth, only the two most common emotional dimensions
(i.e., valence and arousal) were used in this analysis. Other
dimensions like dominance and motivation (Deng et al.,
2017) also should be considered.

Furthermore, this validation study was conducted in a
specific cultural context (Chinese-speaking Asians). As
the film clip set was initially built by Western studies, our
findings expanded the prior studies. Because cultural dif-
ferences among different countries may have an impact on
responses, it is necessary to use these stimuli to perform
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more comparative studies and identify more materials to
extend the choice of stimuli to various cultures.

Implications

This study was important methodological research in the
field of emotional film databases. We found that depend-
ing only on discrete or dimensional indicators led to biased
results that could go unnoticed. The integrated film selection
method proposed in this study helped avoid this blindness
and formed a possible unified criterion for emotional film
database building across disciplines, including psychology,
Al biomedicine, and other human development areas. The
effective emotional film databases that have been developed
to date not only contribute to the investigation of emotion
itself but also facilitate various practical research on topics
such as emotion recognition based on computers (Hasnul
et al., 2021; Saganowski et al., 2022), parent—child interac-
tion (Ravindran et al., 2021), mental disorders like dementia
(Fernandez-Aguilar et al., 2021), depression (Bylsma, 2021),
and substance addiction (Hsieh & Hsiao, 2016).

After we compared and selected a set of film clips, we
identified 12 film clips to effectively induce strong and dis-
crete emotion, which provided a reference for subsequent
research in selecting emotional videos. In addition, these film
clips also turned out to successfully elicit discrete emotion
in studies conducted in other countries (Abadi et al., 2015;
Gabert-Quillen’s study, 2015). Thus, the recommended video
materials have cross-cultural consistency and support the fea-
sibility of building an international universal video database.

Finally, this study made the first attempt to practically apply
the hybrid discrete—dimensional model of emotion in the con-
text of emotional material selection. We creatively proposed
that emotion has dimensional—discrete duality, similar to the
wave-particle duality of light. The nature of dimension is close
to the nature of a wave, the nature of discreteness is matched
with the nature of a particle, and both discreteness and dimen-
sion represent the nature of emotion. Our results supported
this finding by demonstrating the importance of combining
both discrete and dimensional indicators. Nonetheless, only a
preliminary attempt has been made in this study, and the topic
of a hybrid discrete—dimensional model of emotion deserves
further discussion and investigation.

Conclusions

Emotion is an extremely complex psychological concept. The
debate on the structure of emotion (i.e., the discrete model
versus the dimensional model) has lasted more than a century.
This topic has attracted exploration from numerous research-
ers in various fields. This study emphasized the importance of
both the discrete and dimensional approaches. Following pre-
vious studies, we developed and tested an integrated emotional

film selection method based on the hybrid discrete—dimen-
sional model. The results showed the value of this integrated
approach. Although the current study analyzed a limited selec-
tion of film clips, the findings provided necessary theoreti-
cal and methodological guidance for follow-up studies across
disciplines to further understand emotions.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-04038-2.
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