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Abstract

Situated at the intersection of Psychology, Film Studies, Accessibility
Studies and Translation Studies, this article investigates the emotional
correlates of two types of subtitles (standard and aesthetically
integrated) on audiences in the context of fear-eliciting clips with
Russian fantasy thriller Night Watch (Bekmambetov, 2004). Our
experiment employed a methodology combining skin conductance
(SCR), heart-rate responses (HR) and self-reports (questionnaires) to
account for the complex interplay between experiential, cognitive,
behavioural and physiological elements that make up emotional
responses. We examined the psychophysiological and self-report
responses to two subtitling delivery effects — standard subtitles and
aesthetically integrated subtitles — focussing specifically on fear. We
used significance-testing and Bayesian analyses to compare the two
subtitling deliveries. For both analyses, we found that the presentation
of aesthetically integrated subtitles led to higher positively rated
psychophysiological arousal and quality of viewing experience ratings
compared to standard subtitles. This novel finding suggests that
aesthetically integrated subtitles could play an important role in the
development of new ways to provide audiovisual translation.
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Introduction

Over the past decade, research on audiovisual translation (AVT) has seen an incremental shift
towards experimental research and approaches drawing from the fields of linguistics, psychology and
cognitive science to study the reception and perception of translated audiovisual texts (Di Giovanni
& Gambier, 2018). For example, audience engagement and enjoyment is now routinely monitored
by means of eye-tracking devices, facial recognition software and webcams, and a smaller, but
growing number of studies are relying on instruments such as electroencephalography (EEG),
electrocardiograms (ECG) and skin conductance responses (SCR) to measure viewers’ immersive,
cognitive, affective and sensual experiences through their peripheral and central nervous system
activity (see Szarkowska & Gerber-Mordn, 2018; Diaz Cintas & Szarkowska, 2020, for an overview).
Although more traditional methods such as questionnaires and interviews have yielded fruitful
findings, they are often considered to provide sequential-ordinal data that do not involve within and
between participants agreeable rating characteristics (see Boone & Staver, 2020; Birkner & Vuorre,
2019). This means that when evaluated without physiological assessment technology (Cacioppo et
al.,, 2007) and using the correct analyses (Wagenmakers et al., 2018a, 2018b), they could fail to
capture the full array of effects that audiovisual texts have on viewers. Employing them in
conjunction with this physiological assessment technology affords researchers the opportunity to
delve further into the minds of audiences, assessing actions, behaviours and expressions, to
ultimately arrive at a deeper understanding of the impact that different modes of AVT have on the
already distinctively multimodal nature of audiovisual communication.

Audiovisual texts consist of both the visual and auditory components, with meaning arising as a result
of “the relationship between image and word, the interplay of the signification systems” (Chaume,
2004, p. 24). The translation of audiovisual texts, be this through dubbing or subtitling, adds further
layers of complexity to an already complex network of meaning-making resources — verbal, non-
verbal, aural and visual (Gottlieb, 1994; Chaume, 2004) — that renders the interplay between them
and their collective sensory import all the more intricate. In the case of subtitling, or the process of
adding written text to audiovisual media to express messages being spoken in dialogues, the original
aural and visual channels remain unchanged, but the semiotic balance between them shifts as text
reception becomes primarily visual (Gottlieb, 1994, p. 162). The fact that subtitles call attention to
the dialogues in a visual way means they compete with the other visual signals for the attention of
the viewer, requiring different cognitive processes, as they must read the subtitles whilst mapping
what they read onto what they see and/or indeed sometimes hear. Whilst there is substantial data —
collected primarily through eye-tracking studies — showing that many viewers are able to
simultaneously process the subtitles and absorb all the salient elements of the visuals without any
difficulty (d’Ydewalle et al., 1991; d’Ydewalle & De Bruycker, 2007; Perego et al., 2010), it is
nonetheless reasonable to assume that for others, engaging in a continuous process of reading might
prove somewhat disruptive to the otherwise immersive and relaxing entertainment experience of
watching audiovisual media such as films.
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One of the main criticisms of subtitles is that they are distracting and interrupt the visual aspects of
films. To cite just one example, Ivarsson and Carroll, the creators of the Code of Good Subtitling
Practice, write that:

The disturbing subtitles crowd out the picture and ruin the composition ( ... ) And then they
divert the viewer’s attention from the picture. The subtitles often flit in and out without being
synchronised with the takes, in utter disregard of the film’s rhythm and intention. (1998, p. 34)

That many viewers read subtitles even when they are neither needed nor understood (d’Ydewalle et
al., 1991; d’Ydewalle & De Bruycker, 2007; Bisson et al., 2014) does indeed suggest that they are hard
to ignore, and perhaps even more so when they appear to be at odds with the rest of the semiotic
information. Clashes and inconsistencies between the images and soundtrack on the one hand, and
the subtitles on the other, not only accentuates the visibility of the subtitles, but also the fact they
are visibly not a part of the original audiovisual material the audience is watching. Subtitles may also
be described as “additive”, in that they are usually created once filming is completed; they
“constitute an addition to an already autonomous product, and thus also emphasize their own non-
autonomous nature” (Mével, 2017, p. 95). Subtitles that draw too much attention to themselves —
be this due to technical, linguistic or visual inconsistencies — are therefore believed to break the
metaphorical “contract of illusion” between the film and its audience (Pedersen, 2017), potentially
lowering the viewers’ enjoyment and feeling of immersion in the film’s diegesis.

Subtitling guidelines such as the Code have traditionally encouraged a strategy of “invisibility”
(O’Sullivan, 2011; Pedersen, 2017; Romero-Fresco, 2019), whereby the aim is to make subtitles as
plain and unobtrusive as possible so that the viewer forgets they are reading them. The idea that
subtitles should be invisible is somewhat of a fallacy (Foerster, 2010); subtitles are visible, and they
must be, if they are to be read and used by viewers to make sense of what they are watching.
Somewhat ironically, the very strategies aimed at optimising the reading experience and minimising
the disturbance caused by the unavoidable presence of translation seem to produce the complete
opposite effects. For instance, subtitles are typically limited to two lines and positioned at the bottom
of the screen where it is assumed that less action, or less important action, will take place (Diaz Cintas
& Remael, 2007, p. 82). This assumption often turns out to be false. Numerous examples can be found
to show how subtitles with a conventional layout and position cover up plot-relevant images and
objects (see for example Fox, 2018, p. 69; Romero-Fresco, 2019, p. 93), or fade into light backgrounds
when they are presented as white text, potentially causing the viewer to miss important information
that hinders their overall comprehension of the narrative, as well as lead to a loss of aesthetic value.
We might also note how the use of white or yellow text, aimed at increasing legibility (Ivarsson &
Carroll, 1998), is frequently at odds with the aesthetic of a film, which creates a bigger contrast
between the subtitle and the image, drawing attention to their otherness, their visibility as a
translation, and potentially drawing the viewer out of the fictional world.

Elsewhere, the growing popularity of “creative subtitles” (McClarty, 2012) suggests that these deeply
entrenched industry practices are changing, and this popularity appears to be challenging deeply held
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beliefs that the “best subtitles are those that the viewer does not notice” (Diaz Cintas & Remael,
2007, p. 40). Creative subtitles, also known as “dynamic subtitles” (Brown et al., 2015), “integrated
titles” (Fox, 2016, 2018) and “free form subtitles” (Bassnett et al., 2022), override traditional
subtitling conventions by experimenting with typeface, font size, placement on screen, for example,
as well as employing animation and special effects that correspond closely to the film’s visual style
as well as action. Creative subtitles are not bound to the text’s surface but are free to move within a
given action sequence, providing extra layers of meaning to the narrative, themes and
characterisation, sometimes even becoming a part of the story themselves. Instead of being
“ancillary” (Pedersen, 2007) or an “afterthought” (Romero-Fresco, 2019), as is the case with their
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“conventional” counterparts, creative subtitles are deliberately, graphically integrated into an
audiovisual work. They thus contribute to and become a part of its image, typographic and aesthetic
identity (Romero-Fresco & Fryer, 2018, p. 13), giving the impression that the filmmaker had intended

for them to be there the entire time.

Experimental research in the domain of creative subtitling has to date focussed almost exclusively on
particular cognitive aspects of the viewing experience, such as information intake, reading speed and
visual attention, and seemingly ignored the affective processes involved in film viewing, namely that
of emotional response, which is the focus of the present article. McClarty (2012, p. 145) has detailed
different ways in which creative subtitles may “respond to”, “engage with” and even “mirror the
emotion of the moment” through variations to both linguistic and graphic forms, be this colours,
styles or special effects. Whether the degree of integration or style of subtitles makes a difference to
how audiences respond emotionally to films remains to be seen. The emotional reception of subtitled
films has, more broadly, received very little attention in AVT, not least on an experimental basis, until
now. This article provides an overview of a study carried out by a team of researchers at the
University of Nottingham (United Kingdom) to determine the emotional correlates of subtitles that
are integrated into a film’s aesthetics. Using clips from fantasy thriller Night Watch (Bekmambetov,
2004), the researchers used a between-subject design to measure differences in the reception of
conventional versus creative subtitles in relation to a key emotion: fear.

The experiment employs a methodology combining skin conductance responses (SCR), heart-rate
responses (HR) and self-reports (questionnaires) to account for the complex interplay between
experiential, cognitive, behavioural and physiological elements that make up emotional responses
(see lzard, 1993, for a summary). All emotional experiences are subjective, meaning the specific
emotion elicited by a given event or stimulus, i.e., whether it induces feelings of pleasure or
displeasure, will depend on whether it is evaluated as positive, negative, aversive, and so on, which
can depend on individual circumstances, values and contexts (Mandler, 1992). The intensity with
which an emotion is experienced can be measured by the strength of visceral arousal, i.e., the
activation of components of the autonomic nervous system, such as the heart, and skin conductance
responses (SCR; sweat gland activity) (Mandler, 1992). The subjective nature of emotional
experiences means that the same emotions can be experienced to a greater or lesser degree
depending on a range of outside factors, and that only the person experiencing the specific emotion
is able to evaluate and rate it, although measuring heart-rate and skin conductivity allows us to
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observe reactions which participants may not report, due to, for example, self-presentation and
awareness biases (see Ciuk et al., 2015).1 Whilst it is therefore likely that the impact of the cinematic
techniques used to elicit fear — and how these are affected by the subtitling decisions — may vary
from viewer to viewer, they should nonetheless elicit similar emotional responses across diversified
audiences and produce similar emotional trajectories for viewers of the same film (Carroll, 2008).

The choice to focus on fear is due to the fact that it is one of six basic or universal emotions (Ekman,
1999) alongside anger, surprise, disgust, sadness and happiness. It is also one of the most widely
explored emotions in linguistics and psychophysiology as regards the anticipated correlates of
arousal it induces (Kreibig, 2010). Fear, which is generally understood to be the response to the threat
of harm, be this physical or psychological, and activates impulses to freeze or flee, would be classed
as an emotion with a high level of arousal and a negative valence. Like other negative emotions, it is
therefore easier to induce and measure (Taylor, 1991; Uhrig et al., 2016), which makes it a useful
starting point for measuring the emotional correlates of creative subtitles. The proposed
methodology is therefore innovative, having yet to be applied to types of subtitling that would more
traditionally (or perhaps typically, in the case of non-traditional styles such as creative subtitling) be
classed under the umbrella of AVT rather than media accessibility (MA), and which stand out as an
important object of study because of their vast yet unharnessed potential for providing access and
for offering new underexploited pathways to storytelling.

After a brief literature review which covers the main psychophysiological studies on subtitle
reception and on the affective reception of films, the article addresses some terminological and
epistemological concerns around “creative subtitles”. Our focus then shifts to the experiment,
starting with stimuli design, stimuli selection in the first stage of the experiment, and stimuli
reception during the second stage of the experiment. We then discuss our findings.

1. Literature Review

1.1. Psychophysiological Studies on Subtitle Reception

Of the different psychophysiological methods that may be employed to measure subtitle reception,
the most frequently used in the field is eye tracking. Eye tracking typically involves infrared
technology optical tracking without direct contact to the eye, and can inform a researcher concerning
the position, movement and fixation duration of a participant to a presented elicitor (Bergstrom &
Schall, 2014). Kruger (2018), Doherty and Kruger (2018) and Szarkowska and Gerber-Mordén (2019)
provide useful overviews of existing studies and the range of issues eye tracking has been used to
investigate, from the impact of line breaks, text segmentation and subtitle duration on visual

1 Changes in physiology have been proven to correlate with what we feel and experience (Kreibig, 2010), and so
employing affective reports alongside physiological measurements is a useful way of triangulating data.
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attention and cognitive load to how the different types of subtitling affect how subtitles are
processed altogether. As far as “creative” subtitles are concerned, eye tracking has also been the
preferred method of experimental reception studies, as well as a general tendency to isolate the
variable of subtitle placement. For example, Brooks and Armstrong (2014), Brown et al. (2015), Fox
(2018) and Black (2020) used eye tracking to determine whether reducing the distance between the
subtitles and characters or other areas of interest on the screen would reduce the time spent on
reading. Whilst the effects of integrated subtitle position on the processing and immersion are now
relatively well known, there is a noticeable lack of experimental research testing the relationship
between the other distinguishing features of creative subtitles, i.e., variations on typeface, font size
and use of special effects, and the cognitive (and indeed affective) processes of film viewing.

Current research is also beginning to incorporate electroencephalography (EEG) into eye tracking
methodologies in order to provide a more direct measurement of immersion and cognitive load in
subtitle processing. Of particular relevance here is a study conducted by Kruger et al. (2018) that used
both approaches, along with self-reported measures, to investigate the impact of linguistic choices
and subtitle position in the absence and presence of “standard” and “integrated” intralingual
subtitles in an English fiction film viewed by L2 speakers of English. Their findings show similar levels
in the viewers’ sense of immersion in the fictional reality across both types of subtitles, but a “deeper,
uninterrupted processing of the content” in the latter, resulting in overall reductions in perceived
complexity (2018, p. 289), as well as generally positive self-reported responses towards the
integrated subtitles. To the best of our knowledge, there are no studies that use EEG to examine the
emotional processing of translated audiovisual content, although it has been used to explore positive
and negative emotional responses when watching films more broadly (see Petrantonakis &
Hadjileontiadis, 2010, 2011; Lin et al., 2010; and Nie et al., 2011). Despite this, as Kruger et al. (2016)
point out, the link between emotion and immersion has not yet been sufficiently established and
remains a vast unexplored field.

1.2. Affective Reception of Films and AVT

The measurement of skin conductance (SCR) and heart rate (HR) responses are also increasingly
being used to study the affective reception of films, as evidenced in studies by Dillon (2006), Codispoti
et al. (2008), Fernandez et al. (2012), Bos et al. (2013) and Brumbaugh et al. (2013), and more recently
films with subtitles. Apart from the experiment detailed in this paper, these measures have, to date,
only been applied in two other experimental studies by Iturregui-Gallardo and Matamala (2020) and
lturregui-Gallardo and Soler-Vilageliu (2021) which targeted subtitles that may be considered
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“unconventional”. Specifically, they focus on audio subtitling (AST), a media accessibility service that
allows for people with visual or reading impairments to access written subtitles in their aural form.
The former set out to examine responses to AST with a voice-over and dubbing effect and the latter
AST and conventional written subtitles, and both exposed blind and partially sighted participants to
clips that expressed sadness, fear or were emotionally neutral. Both studies found that there were

few differences overall in the viewers’ emotional experience across each type of AST, although some
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expected disparities were observed in the self-reported responses to the clips in terms of valence —
negative for fear and sadness, but not for neutral — and arousal — deemed higher for fear than for
sadness and neutral.

In line with the use of empirical experimentation in reception studies of translated audiovisual
content more generally, the study of emotional responses to films with AVT more specifically has
found significant currency in the field of media accessibility, and in particular in the domain of audio
description (AD). Fryer (2013) used SCR and HR in combination with questionnaires to study viewer
immersion and the elicitation of amusement, fear and sadness in clips with no AD and those featuring
AD delivered by synthetic and human voices. Two later studies by Ramos (2015) and Ramos Caro
(2016) using the same methods focussed on responses to the emotions of disgust, sadness and fear
in clips with and without AD as well as clips using “objective” and “subjective” AD, the latter being a
more intensely “descriptive” form including metaphors, inferences and subjective evaluations of the
content being described. The self-reported measures in all three studies presented differentiations
in response to each emotion elicited, and significant differences where the clips showing fear were
concerned, concretizing the value of this emotion for experimental research and foreshadowing its
potential to generate meaningful results in the present experiment. However, and as with the above-
mentioned studies on emotion and AST, the results from the psychophysiological measures were
mostly inconsistent, suggesting that concentrating on one emotion, rather than multiple, may
produce data that are more conclusive.

2. Terminological Concerns

As is clear from the introduction to this paper, several terms have emerged in recent decades in an
attempt to capture a variety of non-conventional subtitling that draws from a range of existing
practices and exists in a variety of forms and in multiple contexts. For example, Diaz Cintas and Mufioz
Sanchez (2006) use the term “hybrid” when discussing examples of captions that experiment with
font, length and placement found in fansubs of anime and similar “amateur” subtitling practices.
McClarty’s (2012) concept of “creative subtitles” was developed with intralingual captioning in mind
and takes inspiration from theatre translation, which she observes is typically a collaborative practice
between producer and translator and tailored to each individual production, paying attention to the
“specific aesthetic qualities of the individual play that is being translated” (2012, p. 138). The more
recent notion of “accessible filmmaking” (Romero-Fresco, 2019) locates “integrated” subtitles, a
term coined by Fox (2016), in the context of arthouse cinema and commercial film and television, as
both an intra- and interlingual practice, and one that bridges the gap between notions of subtitling
as a tool that exists solely to provide access and a form of aesthetic creativity in its own right. With
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the distinctions between more “traditional” types of subtitling —at linguistic, practical and conceptual
levels — and their respective target audiences themselves becoming ever more blurred (Szarkowska
& Gerber-Mordn, 2019), it is hardly any surprise that pinning down these relatively newer concepts

is challenging.
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There are broader debates currently circulating within AVT scholarship regarding the language being
used to define subtitles that use their added communicative properties in a “non-standard” way and
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distinguish them from those deemed more “conventional”. The term “creative” has proven to be
particularly controversial, with Pedersen (Bassnett et al., 2022, p. 10) arguing that it is “misleading to
talk about creative subtitles only when they look different, e.g., when they have unusual colours,
fonts or placement.” It is certainly true that “creativity is a continuum and requires intent” (Pedersen,
2022, p. 10); even those subtitles that are presented more plainly in terms of their visual style may
display forms of creativity or experimentation in terms of their linguistic content. Multilingual films,
and particularly those that are part-subtitled, also challenge ideas about subtitles being an
“afterthought” (Romero-Fresco, 2019) as they are typically borne with the idea to make a film in
multiple languages, and thus integrated into the film’s overall narrative structure (O’Sullivan, 2011;
Langer Rossi, 2019; Leveridge & Mével, 2023). Of course, on a purely technical level, it is problematic
to attempt to separate subtitles from the images, soundtrack and other channels of semiotic
information with which they interrelate, and, therefore, the mechanical functions of subtitling from
the creative processes of text production and reception. However, it is also problematic to suggest
that there are not clear differences between subtitles that have been designed to demonstrate some
kind of intentional interplay with other semiotic systems (usually images) to explicitly support
diegetic and narrative functions, and those that have not.

It could be argued that Pedersen’s (Pedersen et al., 2022, p. 10) suggestion of the term “free form
subtitles” plays into dominant ideas about subtitling being a “constrained” form of translation, as
well as conventional subtitling guidelines acting as all-powerful sets of rules that restrict the creative
capacities of both subtitlers and the subtitles they produce (Nornes, 1999; McClarty, 2012). The Code
of Good Subtitling Practice, to name but one example, recommends that subtitles are presented in a
white or yellow font (with a black drop shadow), in a plain serif typeface to ensure legibility. It further
stipulates that subtitles should be limited to two lines comprising a total of 37 to 40 characters,
appearing for a maximum of six seconds positioned at the bottom of the screen, where it is assumed
that that less action, or less important action, will take place (Diaz Cintas & Remael 2007, p. 82). To
that end, many have come to the conclusion — and criticism — that such guidelines encourage a
strategy of “invisibility” (O’Sullivan, 2011; Pedersen, 2017; Romero-Fresco, 2019), whereby the aim
is to make subtitles as plain and unobtrusive as possible that the viewers forget they are reading
them. For others, this is something to be praised; film critic and subtitler Henri Béhar (2004, cited in
O’Sullivan, 2011, p. 143) has argued, for example, that if subtitles “aren’t invisible”, this constitutes
failure.

There is in fact good evidence to suggest that giving the subtitler “more freedom to create an
aesthetic that matches that of the text” (McClarty 2012, p. 140) allows for subtitles to be made
integral to films without disturbing their cinematic makeup. Numerous eye-tracking studies
conducted on audience reception to creative subtitles (see Caffey, 2009; Brown et al., 2015; Fox,
2016; Kruger et al., 2018) conclude that the integration of the subtitles into the film’s aesthetics and
visual style reduces the time and effort spent on reading, allowing them to spend more time on the
images, thus creating a more effective illusion of invisibility despite displaying features that are more
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visual than ever (Pollard, 2019). This, as claimed by Romero-Fresco and Fryer (2018, p. 13),
consequently helps to bridge the gap between the experience of the viewers of an original work and
those of its translated and/or accessible versions, while at the same time providing an exciting
opportunity for collaboration and innovation between filmmakers and translators.

The aim of creative subtitles is to embed the subtitles into the audiovisual content in ways that give
the impression that the filmmaker or content creator had intended for them to be there the whole
time. This is reality in the case of Night Watch, whose director Timur Bekmambetov collaborated
with Fox Searchlight, a speciality film division of 20® Century Fox and distributor of the film, on a set
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of subtitles for the film’s English-language theatrical release that break the “conventional” rules of
subtitling practice and are purposefully integrated into the film’s aesthetics and visual structure.
Responses from viewers, namely in reviews of the film, express a positive reaction to the subtitling

experiment in general, if not the film itself; for example, Lane writes that:

The subtitles ( ... ) are the best | have encountered. Far from palely loitering at the foot of the
screen, they lurk in odd corners of the frame and, at one point, glow scarlet and then spool
away, like blood in water. | trust that this will start a technical trend and that, from here on,
no respectable French actress will dream of removing her clothes unless at least three lines of
dialogue can be made to unwind across her midriff. (2006, online, cited in Fox, 2010, p. 86)

More specifically, here, suggestions that subtitles may either “palely loiter” or “lurk in odd corners”
perhaps foreshadow the extent to which the different subtitles to be analysed in this experiment will
elicit fear, if at all, which we will also be measured on a psychophysiological level. We have decided
for this study to use the term “standard” to refer to those subtitles that are displayed at the bottom
of the screen, usually in white letters. To acknowledge recent discussion around the term “creative
subtitles”, we use the term “aesthetically integrated” for those subtitles which display features that
interact with the film’s visuals or themes, as is explained in the next section.

3. Stimuli Selection

To examine the affective responses to both standard (STS) and aesthetically integrated subtitles (AlS),
we first relied on the aesthetically integrated English-language subtitles available on the DVD version
of Night Watch, presented with the original Russian audio. Both sets of subtitles provide an English
translation but are not designed for accessibility purposes (i.e., they are not designed for D/deaf
members of the audience and do not include information such as the description of sounds of the
identification of speakers). According to Foerster (2010, p. 89), the “aesthetic subtitles” for the film
take on two functions. One is “diegetic”, in that the subtitles “serve to underline the content of the
story”. One subtitle design in the film that falls into this category is the use of the colour red to
represent the dialogue of a vampire who frequently tries to lure the young male protagonist to her,
and whose voice can only be heard by this character and the audience. The subtitle appears with
varying degrees of opacity to reflect the intensity of her voice, an effect argued by McClarty
(2012, p. 144) to potentially mirror the emotions of characters. In terms of special effects, these
subtitles also take on the form of spurts of blood before they disappear from whichever position they
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assume on the screen. In one scene, they appear in the water of a swimming pool at the same time
that the young boy is having a nosebleed and seem to evaporate or splash away as the boy comes to
the surface.

Whilst this particular design recurs throughout the film, others are more individualised. Some fade
out slowly, instead of cueing out, or linger on screen, so as to emphasise what a character has said
or foreshadow future events, in a manner that might be deemed ominous. Some subtitles flicker,
blink, fade in and float across the screen in ways that accentuate the protagonist’s own fragile state
of mind, in particular in scenes in which he becomes mentally (and physically) unstable as various
otherworldly forces overtake him and he is pulled in and out of “the gloom”. In addition to showing
clips with subtitles that interact with the film’s diegesis, the present study also exposes participants
to subtitles with a “purely stylistic purpose” (Foerster, 2010, p. 88). These include those that are
positioned underneath characters or objects that are being spoken about or which come in word-by-
word and resemble their movement, such as the chopping of a knife, for example. As noted by
Foerster (Foerster, 2010, p. 93) in her analysis, this latter design is similar to “add-on subtitles” that
are commonly used in SDH, which allow the display of a new subtitle on the screen — that is cued in
sync with the speakers’ utterance — before the previous one has vanished (see Diaz Cintas & Remael,
2007, p. 140). Further, the in and out times of the subtitles, i.e., the speed at which subtitles appear
or leave the screen, are often determined by the composition of the image, e.g., revealed in
synchrony with the opening of a fridge door and cued out as the door closes. In the context of a
horror film, or a film using tactics such as jump scares to frighten the audience, for example, this type
of subtitle design could be aligned with the timing of the cinematic technique and therefore
contribute to its overall elicitation of fear, or other intended emotional reactions.

It is worth considering whether AIS should be selectively used in emotionally and contextually critical
movie scenes, or whether they could be used throughout the duration of an entire movie (see Kabara,
2015; but see also Szarkowska & Gerber-Morén, 2018). Further research could benefit from an
exploration of whether there is a threshold for habituation or audience discomfort due to AIS and
further explore this effect in a dedicated publication.

For our study, twenty-two clips that display at least one of the features described above were
identified with durations ranging from fifteen seconds to seventy-nine seconds. The clips were shown
without any subtitles during Stage One (see below) and were shown with AIS and STS during Stage
Two. In an attempt to minimize variables, rather than using other available versions of the film with
STS, an STS version was recreated using the exact text of the AIS version.

4. Hypotheses

The main objective of the experiment presented in this article was to compare two subtitling delivery
effects — STS versus AlS in terms of the emotional arousal of audiences, focussing specifically on fear.
Taking the results of previous experimental studies conducted on the reception of films with AIS in
terms of immersion, cognitive load, aesthetic experience, etc., we hypothesized that AlS would result
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in higher ratings for emotional and viewing experience than STS. Along these results, we also
hypothesized that we would record higher positively rated arousal across the psychophysiological
measures used (SCR and HR) for AIS than for STS. Whilst previous applications of this methodology
in AVT reception studies have produced data that is somewhat inconclusive, we hypothesized that
focussing on the elicitation of one single emotion would show clearer results.

5. Experiment

5.1. Stage One: Stimuli Preselection

Aims: The aim of this stage was to assess participants’ responses to select the most characteristic
clips for a fantasy-thriller audiovisual genre/content from the film Night Watch.

Participants: A power calculation based on a within-subject design and small effect sizes (d = .2; Faul
et al., 2009) given the specific experimental trial contour (k = 22; see Baker et al.,, 2020) was
performed. The result revealed that forty-eight participants would be required for P (1-B) 2 .9; (p <
.05; P (HO) 2 .9; B< .33; d [>- 0.1, £ .1]) (see also Kruschke & Liddell, 2018). Fifty-one volunteers
participated in this stage. The exclusion criteria were that participants should not have seen the film
Night Watch or seen short scenes, trailer advertisements and movie-related commentaries of the
film in any format. The inclusion criteria were that participants should be native monolingual (see
Bidelman & Heath, 2019) non-dyslexic English speakers who were not taught or self-educated in
Russian or a related language of Slavic origin (see Grenoble, 2010).

Participants were enquired and assessed for clinical and subclinical conditions that could bias their
performance during the experiment (see Sultana et al., 2021). They should not have a current or
previous DSM-5 Axis | (clinical disorders) or Il (personality disorders) diagnosis (American Psychiatric
Association, 2013) or a diagnosis for dyslexia; self-report (Y/N). To further explore these self-reports,
the participants were screened with the Somatic and Psychological Health Report Questionnaire
(SPHRQ; Hickie et al., 2001; Berryman et al.,, 2012), with the Stressful Life Events Screening
Questionnaire (SLESQ; Goodman et al., 1998; Gray et al., 2004; Allen et al., 2015) and the Behavior
Rating Inventory of Executive Functions Questionnaire in Dyslexia Questionnaire (BRIEF-P/T; Akyurek
et al., 2018). To assess whether participants could respond to the emotional context of the presented
clips, they were assessed with an online Alexithymia Questionnaire (AQ, 2020; see Ridout et al.,
2020). Three participants were excluded from the analyses due to having scores indicating possible
Alexithymic traits (see Thompson, 2007). No participant was excluded based on their SPHRQ, SLESQ
and BRIEF-P/T assessments.

The participants were further assessed with emotional regulation and sensitivity to fear
guestionnaires that could reveal personality traits that could bias their performance during the
experiment (see Clasen et al., 2020). They were assessed with the Cognitive Emotional regulation
Questionnaire (CERQ-short; Garnefski & Kraaij, 2006) and the Trait Fear Scale (TFS; Kramer et al.,
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2020). Data from participants who indicated outlier values (+1.5*InterQuartile Range) would be
considered subject to exclusion. No participant was excluded based on these assessments (see Table
1; see Tsikandilakis et al., 2021a). Finally, participants were invited through the University of
Nottingham participation scheme and assessed for achieving a proportional sampling of viewer
characteristics (see Chen et al., 2001). They were asked to report how many films and TV shows they
watch on average per week. To achieve a proportional sampling, the participants were included in
three groups with equal n and gender distributions. One group (n = 16) reported seeing one to four
hours of movies or series per week, one group five to eight hours and one group nine to twelve hours
per week. Conversely participants were provided with a list of commercially available movies, series
and animations with aesthetically integrated subtitles and asked to select the ones they had
previously seen. An open-ended question item also allowed participants to state if they had seen a
video with AIS that was not part of the list. For participant habituation and exposure experience to
subtitled content, see Appendix 1. To achieve a proportional sampling again three groups with equal
gender distributions were formed. One group included participants who had watched none to two
videos with AIS, one group included participants who had watched three to five and one group
included participants who had watched six to eight videos with AIS. The combination of these nine
groups provided an overall population sample that consisted of forty-eight participants (twenty-four
female; see also Table 1). The experiment in Stage One was approved by the Ethics Committee of the
School of Cultures, Languages and Area Studies of the University of Nottingham.
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Table 1

Participant Characteristics Overall and per Gender for Stage One

Age SPHRQ AQ BRIEF-P/T  SLESQ CERQ-short FTQ

Participants n Mean Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD)

CR ES TFS

Overall 48 24.12 1.11 61.03 45.67 1.23  26.71 8.33 1.78
(2.42) (.07) (2.09) (9.12) (.62) (3.04) (1.16) (.21)

Male 24 24.43 1.09 62.07 46.18 1.24 26.79 8.31 1.77

(2.17) (.06) (2.35) (9.09) (.69) (3.11) (1.34) (.25)

Female 24 2381 1.13 59.96 44.72 1.22 26.62 8.35 1.79
(2.67) (.08) (1.75) (9.14) (61) (2.92) (1.01) (.27)

T-test and Bayesian Analyses for Gender Comparisons

P-value .79 75 .81 72
(Cohen’s d) (03)  (05) (-.02) (-.07)
Bayes Factor .09 .08 .19 .04

Note. This table includes participant n and age per gender. It also includes mean and standard deviation
percentiles for the cognitive emotional regulation questionnaire (CERQ-short) with scores for cognitive re-
appraisal (CR) and emotional suppression (ES) and for the trait fear questionnaire, the AQ, the BRIEF-P/T and
the SLESQ mean average of forty-four, sixty and thirteen items respectively. In the bottom of the table
frequentist and Bayesian comparisons between emotional questionnaire reports for male and female
participants (see Tsikandilakis et al., 2021b). We did not present relevant comparison per group categories
because proportional sampling is designed to provide sample diversity (Chen et al., 2001). A complete account
of information and characteristics per group and group of combinations of participants can be found in
Appendix 1.

Stimuli: The audiovisual stimuli comprised the twenty-two clips from the fantasy-thriller film Night
Watch. The stimuli were presented in a HD (1080p) monitor set at 60Hz (Refresh Rate = 16.67 ms)
with the colour contrast, brightness and luminosity values that were in-built in the commercially
available film copies. The clips were presented from the beginning to the end of each clip. Their range
was from fifteen to seventy-nine seconds with a mean duration of 39.13 seconds (SD = 17.97). The
clips were presented without any form of subtitling to evaluate the baseline audiovisual ratings for
each scene before assessing the impact of subtitling methods during Stage Two (see Cacioppo et al.,
2007, pp. 164-173).
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Procedure: We used a within-subjects design to select the most characteristic clips for a fantasy-
thriller audiovisual genre/content (see Van Hoecke et al., 2022; see also particularly the defining
characteristics of thriller-fantasy films as defined by Oliver & Sanders, 2004; pp. 118-124). We
matched the experimental design parameters for Stage One with the experimental design
parameters in Stage Two. Every presentation started with a numeric countdown at fixation using
Calibri (body) bold size sixteen font. The countdown was in seconds and was equal in duration with
the subsequently presented clip (see Stage Two). After the countdown a fixation cross was presented
for one second and then an audiovisual clip was presented without any subtitles with order of clip
presentation randomised. After the presented clip, a five-second blank screen interval was presented
and then the participants were presented with two blocks of questions that included a set of
guestion-assessments presented separately and one at a time. Participants were asked to respond
to these questions using the mouse. In Block A the participants were asked to rate from one (not at
all) to nine (very) how scary the presented clip was, how ominous the presented clip was, how
unsettling the presented clip was and how well the clip fits the thriller-fantasy film genre. In Block B
participants were asked to rate from one (not at all) to nine (very) how scary the visual content was
and how scary the audio content was. Each block was presented separately and randomly and the
guestions within each block were presented randomly in each trial (see Figure 1).
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Figure 1
Experimental Sequence for Stage One

A.
Countdown (e.g.):
35-0
(s) B.
One second
35 Seconds
L] 5=
| \ ) Ay 4 .
C. f:i &g S
N .
Randomised )
Group A.: ¢ * Group B.:
~ Ql: How scary was the presented scene? Q1: How scary was the visual content?
¢3n Q2: How ominous was the presented scene? Q2: How scary was the audio content?
Q3. How unsettling was the presented scene?
Q4: How well does this scene fit the thriller-
fantasy film genre?
— Randomised
Randomised &——
1 9 1 9
Not at Very Not at Very
all all
v

Note. Example experimental sequence for Stage One including A. the pre-stimulus countdown set at an
example thirty-five seconds, B. the one-second fixation cross, and C. an open-source black-and-white
illustration from a fantasy-thriller film (all included clips were presented in colour). At the bottom of the figure
are presented the two groups of questions including the question-assessments and an example Likert scale as
included in the experimental design. The order of the question groups and the order of the question-
assessments in each group were randomised in each trial.
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Psychometrics: Typically, null hypothesis significance testing (NHST) is used for stimuli assessment in
audiovisual studies (see Gross & Levenson, 1995). In NHST, the researcher examines whether they
can reject or fail to reject the null hypothesis; that, for example, reporting substantial differences
between two or more variables is true. If the probability for erroneously failing to reject the null
hypothesis is equal or lower to an arbitrary threshold (traditionally less than 5%; see Lakens et al.,
2018), the researcher can reject the null hypothesis and the result is termed significant (Banerjee
et al., 2009). If the probability is more than 5%, the researcher fails to reject the null hypothesis and
the result is termed nonsignificant. Within the context of preselecting audiovisual stimuli this has
resulted in comparing different stimuli to each other and selecting the ones that provide significant
effects for having the highest ratings for a given genre/context. In the current study we wanted to
select the most characteristic and not the most intense stimuli for a thriller-fantasy genre/context
(see Brosch et al., 2010). To address this objective, we used Bayesian statistics. Bayesian analysis can
provide direct evidence for ratings being within an a-priori defined range. Bayesian analysis requires
a lower and an upper bound, the standard error of the population sample and a simple deduction of
the sample mean from the theoretical comparison mean to provide a Bayes Factor (BF). Using these
parameters we can calculate a BF that will signify at BF < .33 direct evidence for the null, in the current
design, that the ratings are within a-priori defined range, at .33 < BF < 3 that the results are
inconclusive and at BF > 3 evidence for the likelihood of the data being observed under the alternate
hypothesis; in the current design, that the reported ratings are outside our desired range (Dienes,
2014, 2015, 2016).

Results and Discussion: In the current design, given the lack of research precedence in the current
area, we employed a uniform distribution for Bayesian analysis (see Liu & Aitkin, 2008), we treated
our rating data — as suggested by recent topical reviews (see Wagermakers et al., 2018a, 2018b;
Biirkner & Vuorre, 2019) — as sequential ordinal data and implemented a motivated by minimum
effect sizes of interest characteristics Bayesian analysis (f = .05; d = .1; see Dienes, 2019, 2021). We
defined the a-priori characteristic value for ominous, scary (Group A. questions), unsettling, and
video-scary and audio-scary at 7 with lower bounds and higher bounds respectively at -1 (6) and +1(8)
(Dienes, 2019, pp. 366—369). For the question “How well does this scene fit the thriller-fantasy film
genre?” we defined a desirable value at 9 with a lower bound set -2 and a higher bound set at 0. We
were able to find seven (7/22 overall) clips that provided Bayesian evidence for meeting these
criteria. The clips had a range duration from 15 to 79 seconds with M =35.86 (SD = 21.36). The ratings
and Bayesian analyses for the selected clips — with clips named in chronological order as presented
in Night Watch — are illustrated in Table 2.
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Table 2

Ratings and Bayesian Inference Analyses for the Selected Clips

Mean (SD)
Ominous  Scary (A.) Unsettling Fitting Video-Scary (B.) Audio-Scary (B.)
CLIP1 7.03(.21) 7.04(.22) 7.01(.19) 8.96(.23) 7.03(.19) 7.01(.18)
CLIP 2 7.02(.22) 7.04(21) 7.04(22) 8.96(.29) 7.04 (.18) 7.03 (.21)
CLIP 3 7.03(.18) 7.03(.19) 7.03(.21) 8.95(.28) 7.03 (.20) 7.04 (.19)
CLIP 10 6.98 (.21) 6.97(.22) 6.96 (.20) 8.94 (.21) 6.96 (.24) 6.98 (.22)
CLIP 12 7.01(.19) 7.04(21) 7.04(.24) 8.97(.19) 7.05 (.21) 7.03 (.21)
CLIP 14 7.03(.18) 7.04(.19) 7.04 (.21) 8.97(.22) 6.99 (.25) 7.04 (.28)
CLIP 17 7.03(.22) 7.04(.17) 7.02(.25) 8.96(.19) 6.98 (.25) 7.02 (.25)

Bayes Factor (SE)
Ominous  Scary (A.) Unsettling Fitting Video-Scary (B.) Audio-Scary (B.)

cLp1 .08(.03) .19(.03) .03(.01) .18(.03) .11 (.02) .05 (.02)
CLIP2 .04(03) .21(03) .19(.03) .08(.03) .15 (.02) .08 (.03)
CLIP3 11(.02) .14(.02) .08(.03) .14 (.03) .21 (.03) .19 (.02)
CLIP 10 27(03) .08(03) .21(.03) .27(.03) .21 (.03) .19 (.03)
CLIP 12 .03(.02) .21(03) .17(.03) .07(.02) .57 (.03) .11 (.03)
CLIP 14 .09(.02) .19(.02) .23(.03) .05 (.03) .03 (.03) 27 (.03)
CLIP 17 .08(.03) .14(0.2) 19(.03) .09 (.02) .05 (.03) .19 (.03)

Note. Ratings for each question item and Bayes Factors (BF) with standard deviation (SE) for the selected clips
from Stage One. The current clips were the only clips out of the twenty-two overall from Night Watch that
met the criteria for further analyses in Stage Two. Clip 12 for item “Video-Scary” provided a Bayesian trend
(BF = .57) for meeting the requirements of the analyses. Scary A. refers to the first group of questions, and
Video-Scary and Audio-Scary B. refer to the second group of questions (see Figure 1).

5.2. Stage Two: Aesthetically Integrated vs Standard Subtitles

Aims: The aim of this stage was to assess participants’ physiological and rating responses to the clips
we selected during Stage One from Night Watch when these were presented with AIS and standard
subtitles.

Participants: No data in this stage provided evidence when using Kolmogorov-Smirnov and Shapiro-
Wilks tests for violations of normality (see Thode, 2002). A power calculation based on a between-
subjects design and small effect sizes (d = .2) and between-subject experimental trial contour (k = 7)
was performed. The result revealed that 180 participants would be required for P (1-8) 2 .9; (p < .05;
P (HO0)>.9; B<.33;d[>-0.1, <.1]). One-hundred-and-eighty-seven participants volunteered to take
part in the current stage. The inclusion and exclusion criteria, and clinical and subclinical and
participant assessment questionnaires required for Stage Two were identical with Stage One. To
achieve a proportional sampling, the same groups as Stage One were comprised for each group of
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Stage Two. One group (n = 30) reported seeing one to four hours of films or TV shows per week, one
group five to eight hours and one group nine to twelve hours per week. Again, participants were
provided with a list of commercially available films, series and animations with aesthetically
integrated subtitles and asked to select the ones they had previously seen. Again, an open-ended
guestion item also allowed participants to state if they had seen a video with AIS that was not part
of the list. We formed three groups. One group included participants who had watched none to two
videos with AIS, one group included participants who had watched three to five and one group
included participants who had watched six to eight videos with AIS (see Appendix 2). Three
participants were excluded from the analyses due to scores that indicated Alexithymic traits. Three
participants were excluded from the analyses as outliers for having seen more than thirteen (M = 15;
SD = 1) films with AIS. One participant was excluded due to movement artefacts during the
psychophysiological assessment (see Cacioppo et al., 2007, pp. 193-205). The final population
sample consisted of 180 participants (ninety female). From this final sample, with equal proportional
sampling distributions, one group included ninety participants (forty-five female; AIS Group) and one
group included ninety participants (forty-five female; Standard Subtitles (STS) Group; see Table 3).
No participants from Stage One were included in Stage Two. The assignment of the participant per
group was made using pseudorandomised coding (Python) based on acronyms (e.g., F_G1_G2) that
involved gender and group affiliation. The experiment in Stage Two was approved by the Ethics
Committee of the School of Cultures, Languages and Area Studies of the University of Nottingham.

Table 3

Participant Characteristics in Stage Two Overall and per Group

Age  SPHRQ AQ BRIEF-P/T  SLESQ CERQ-short FTQ

Participants Overall Female Mean Mean Mean Mean Mean Mean Mean
(n) (n) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

CR ES TFS

Overall 180 90 25.28 1.12 60.15 45.17 1.24 25.6 8.11 1.59
(2.04)  (.09) (2.09)  (8.11) (.51) (3.39) (1.06) (.23)

Group One 90 45 25.13 1.07 60.04 45.18 1.25 25.57 8.1 1.62
(AIS) (2.12)  (.09) (2.01)  (8.09) (.56) (3.31) (1.01) (.21)
Group Two 90 45 25.42 1.18 60.26 45.16 1.23 25.63 8.12 1.56
(STS) (2.92) (.09) (2.17) (8.13) (.46) (3.47) (1.11) (.25)

T-test and Bayesian Analyses Gender Comparisons

P-value .92 .82 .79 71
(Cohen’s d) (.01) (-.03) (-.02) (-.08)

Bayes Factor .03 .09 21 27

Note. This table includes participant n and age per group. It also includes mean and standard deviation
percentiles for the cognitive emotional regulation questionnaire (CERQ-short) with scores for cognitive re-
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appraisal (CR) and emotional suppression (ES) and for the trait fear questionnaire, the AQ, the BRIEF-P/T and
the SLESQ mean average of forty-four, sixty and thirteen items respectively. In the bottom of the table the
reader can find frequentist and Bayesian statistical outcomes between the two groups. Information and
characteristics per gender, group and group of combinations of participants can be found in Appendix 2.

Stimuli: The audiovisual stimuli comprised the seven clips from the fantasy-thriller film Night Watch
selected during Stage One (see Stage One: Results and Discussion). One group of stimuli allocated to
one group of participants included standard subtitles and one group of stimuli allocated to the other
group of participants included AlS.

Procedure: The procedure was similar to Stage One with a few variations. These variations included
that one group was allocated AIS stimuli only (Group One) and one group was allocated STS stimuli
only (Group Two). Both groups were assessed for psychophysiology during the experiment (see Stage
Two: Psychophysiology). In both groups, after the presentation of the AIS or STS clips, participants
were asked to rate from one (not at all) to nine (very) from two categories of question sets. One set
involved how scary the presented clip was, how ominous the presented clip was and how unsettling
the presented clip was. One set involved how the subtitles affect their viewing experience, how
immersed they were during the scene presentation, how well they understood the context of the
presented clip and how they would rate their viewing experience. The order of the question sets and
the questions within each set were presented in randomised order in each trial (see also Figure 1).

Psychophysiology: Skin conductance (SCR) and heart rate (HR) were used to assess physiological
responses. SCR were measured from the left hand (index/first and middle/second fingers) of each
participant using disposable Ag/AgCl gelled electrodes. The signals were received by a BIOPAC
System, EDA100C in units of microsiemens (uS) and recorded in Acqgknowledge (Braithwaite et al.,
2013). HR was measured via a single finger sensor from the left hand (ring/third finger). The signal
was received by a BIOPAC System, PPG100C in units of beats per minute (bpm) and recorded in
AcgKnowledge.

We took two different measurements for each presented experimental sequence. First, we
calculated the tonic SCR and HR baseline during each scene (see Figure 1: C.), and then compared it
between AIS and STS clips to acquire an overall sense of physiological changes during these two
conditions (see Cacioppo et al., 2007, pp. 164). Second, we used parallel input for phasic event-
related AIS and STS instances that marked their onset, duration, offset and markers for SCR up to
three seconds (see Cacioppo et al., 2007, pp. 164-167) and for HR up to five seconds post-scene-
offset (see Cacioppo et al., 2007, pp. 187-191) in each scene. We derived for both assessments phasic
event-related responses very conservatively as an unambiguous increase (SCR 2+ .01 uS; HR>+ 1
bpm; the latter derived from a combination of at-least three subsequent event-related sequential
beats) (see Cacioppo et al., 2007, p. 188) with respect to the average tonic baseline of each AlS and
STS scene (see Cacioppo et al., 2007, pp. 168-173). The raw signals for both measures were
processed using the Derive Phasic from Tonic and manual Dirac’s delta (6) functions (see
Balakrishnan, 2003). The data did not require additional smoothing, filtering or transformations
(Braithwaite et al., 2013, p. 10-12). Non-responders for physiological changes were included in the
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data analysis (see Van Der Ploeg et al., 2017; pp. 143-147). The methods used for psychophysiological
assessment were intended also as an assessment index for further topical research and, therefore,
they were defined very conservatively and with as unbiased comparison baseline periods as feasible
(see Cacioppo et al.,, 2007; pp. 164-167, 187-191; see also Tsikandilakis et al.,, 2018;
Tsikandilakis et al., 2019, 2020a, 2020b).

Results and Discussion; Participant Responses: To compare the participant responses to AlS and STS
clips, we ran a series of Bonferroni corrected (p < .01) between-subjects t-tests. We also included
Bayesian statistics in the analyses with full details for replication based on a uniform distribution and
information about the mean difference (MD), the standard error (SE), the lower (LB) and higher
bounds (HB) and Bayes Factors (BF) for each statistical report, as reported in the stimuli selection
stage (see Wagermakers et al., 2018a, 2018b; Biirkner & Vuorre, 2019; Dienes, 2019, 2021).

Participants in the AIS group (M = 7.99, SD = .32) rated the presented clips as being scarier than
participants in the STS group (M = 6.26, SD = .18; t (88) = 42.57; p < .001; d = 6.66; MD = 1.73,
SE=.02,LB=-1& HB=+1; BF = +o°), Participants in the AlS group (M = 7.69, SD = 26) rated the clips
higher for how ominous they were compared to the STS group (M =6.34,5D =.18; t(88)=31.07; p <
.001; d = 6.04; MD = 1.35, SE = .02, LB = -1 & HB = +1; BF = +o). Participants in the AIS group also
rated the clips as more unsettling (M = 7.55, SD = .3) compared to the STS group (M = 6.18, SD = .21;
t (88) =37.3; p<.001; d =5.29; MD = 1.37, SE = .03, LB = -1 & HB = +1; BF = +°°). Conversely, AlS
group participants reported that the subtitles increased the quality of their viewing experience
(M =8.01, SD = .35) compared to the STS group (M =5.06, SD = .33; t (88) = 55.67; p <.001; d = 8.67;
MD = 3.04, SE = .03, LB =-1 & HB = +1; BF = +o=). The same effect was reported for AlS participants
for immersion in the clip context (M = 7.75, SD = .27) compared to the STS participants (M = 6.12,
SD =.42; t (88) =31.26; p <.001; d = 4,62; MD = 2.95, SE =,03, LB =-1 & HB = +1; BF = +°°). Finally,
AIS group participants rated their overall viewing experience higher (M = 8.15, SD = .23) than STS
group participants (M = 6.39, SD =.33; t (88) =41.76; p <.001; d =6.19; MD =1.76, SE= .03, LB =-1
& HB = +1; BF = +°). These results suggest that AIS subtitles were higher for all viewing quality
assessments compared to STS subtitles.

Results and Discussion; Psychophysiology: Tonic (overall) arousal for SCR was higher for the AIS group
compared to the STS group (t (88) =27.89; p <.001; d =7.78; MD = .62, SE = .55, LB=-1 & HB = +1;
BF = +20). Phasic (post-stimulus offset) SCR arousal was also higher for the AIS group compared to
the STS group (t (88) = 15.79; p <.001; d = 2.4; MD = .21, SE = .03, LB =-.01 & HB = +.01; BF = +0),
For HR, the AIS group also responded with higher tonic (overall) arousal to the presented clips
compared to the STS group (t (88) = 20.95; p <.001; d =7.12; MD = 15.53, SE = .53, [B=- 10 & HB = + 10;
BF = +20). The AIS group also experienced higher phasic (post-stimulus offset) HR arousal compared
to the STS group (t (88) =23.25; p<.001;d=5.72; MD =3.43,SE=.11,lB=-2.5& HB =+ 2.5; BF = +oo;
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see Figure 2). These findings suggest that AlS group participants experienced higher, positively rated
during the self-report tasks, physiological arousal compared to STS group participants.?

Figure 2

Tonic and Phasic SCR Responses for AlS and STS Groups in Stage Two
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Note. Psychophysiological, SCR (uS) and HR (bpm), Dirac’s delta (6; Balakrishnan, 2003) responses by AlS and
STS participant groups in responses to pre-selected clips. Mean and standard deviation are included in the

graph label. Bars show +2 standard errors of the mean.

2 The materials for the current study have been open access at https://osf.io/q9hu7.
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6. Discussion and Conclusion

In this manuscript, we presented two studies. In the first study, we pre-selected the most
characteristic clips from the film Night Watch that fit a fantasy-thriller genre/context. In the second
study, we showed that participants reported that these pre-selected clips were higher for watching
experience and fantasy-thriller movie characteristics, such as how scary, unsettling and ominous they
were, and experienced higher positively rated physiological responses as measured by SCR and HR
when they involved AIS subtitles compared to when they involved STS subtitles.

Our first hypothesis that AIS would result in a more intense emotional arousal as reported by
participants than STS was confirmed. Our second hypothesis that we would see higher values across
the psychophysiological measures used (SCR and HR) for AIS than STS was also confirmed. It should
be noted again here that our study is limited to one single emotion, in the context of clips taken from
one single film. Naturally, further studies ideally need to allow for an assessment of viewer endurance
and overall experience during prolonged exposure to AlS. Further research could benefit from an
exploration of other emotions, different types of material, and the factoring in of viewers’ different
ages and levels of habituation with regards to subtitles. Night Watch provided an excellent testing
ground because the AIS were produced with input from the director himself, whose authorial intent
naturally provides a certain level of authority. Another limitation that comes as a consequence
though is that arousal is not narrowed to a single particular feature of the subtitles (position, colour,
visual effect). Rather, our study considers what two different sets of subtitles achieves.

It should also be taken under consideration that the current study recruited a significant population
sample that conferred high statistical power. The participants all volunteered to take part in the
current study. This could suggest that the current study was of personal interest to the participants,
or that the subject of the study could be a motivational factor for participating and being observed
as contributing volunteers to an area of personal interest. This effect, more widely known as the
Hawthorne effect, is suggested to be an inevitable characteristic of studies involving
psychophysiological assessments, that require, for ethical reasons, explicit pre-briefing to the
participants. Despite these, this effect merits mention in the current study because it could have
influenced the responses of the current population sample. Participants could have assumed
expectancies to positively rate the AIS as a more contributing subtitling method. It must also be
stated that the automatic and involuntary psychophysiological responses reported in this research,
are considered to occur irrespective of conscious inhibition and self-presentation biases and are not
considered as outcomes that could be influenced by the Hawthorne effect (see McCambridge et al.,
2014).

One unexpected finding of the study was that the participants reported more intense emotional
arousal when watching the clips without subtitles compared to clips with STS. Whilst this is not
entirely counter-intuitive, it provides some evidence that the presence of STS (again, with the
limitations noted above — in the context of short clips from Night Watch, in the context of fear) is less
conducive to the desired viewing experience than having no subtitles at all.
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Our study therefore feeds into the growing body of research showing that AIS have the potential to
improve the overall film viewing experience, though, to do so successfully, as Romero-Fresco (2019)
points out, greater collaboration between the film and AVT industries and investment in their
resources is needed.

The absence of bespoke tools, in particular, has been identified as an important area of development
for aesthetically integrated subtitling to become easier to implement (Mével, 2020; Mével et al.,
2022) and, therefore, to become a more widespread practice. Currently, no specialist software exists
for producing AlS as efficiently and spontaneously as STS software allows, and STS software, for its
part, typically does not have a range of features wide nor sophisticated enough to produce well-
designed, professional looking AlIS. As a result, a great deal of time and effort is required to design,
produce, place and edit the specific subtitle and its effects, as well as a high degree of competence
with video compositing and animation software if users want to create more complex designs.
Conducting experimental studies with audiences more broadly represent an important step in the
development of AIS as a practice, both in terms of testing and evaluating different techniques, effects
and styles, and producing taxonomies and descriptive models that may streamline the creative
process for practitioners, as well as for demonstrating the advantages and opportunities that AlS
offers to viewers, translators and most crucially filmmakers, whose investment is needed to
mainstream the practice and widen access to it altogether.? To this end, having delivered the first to
our knowledge empirical evidence that both participant ratings and psychophysiological responses
for the quality of viewing experience are higher for AIS compared STS in a fantasy/thriller context,
using state-of-the-art methodological and statistical assessments, we are called to explore these
findings further, for additional emotions, for diverse audiences, and for diverse film genres. We are
called to provide easy-to-use software for their implementation. We have shown the “what” and are
now called to explore the “where”, “when” and “how to” in order to further our understanding of
this potential paradigm-shift that could shape the future of audiovisual translation.

3 0n this last point, see also Romero-Fresco (2019). The effects of AIS (that may be desighed simply to provide translation
as is the case in Night Watch, or on the contrary may be designed specifically with accessibility in mind) on D/deaf
members of the audience also remain to be investigated.
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Appendix

1: SCENE Selections by Group

App. Table 1

Distribution for Hours per Week per SCENE Experience (movies n) Groups

SCENE Experience

Total
Participants

Female

(Movies n) Participants
Average Time One to Four G1(0to2) 11 7
Movies and
Series Watching G2(3to05) 5 1
Per Week (Hours)
G3 (6 to 8) 0 0
Five to Eight G1(0to2) 9 4
G2 (3to5) 4 2
G3 (6 to 8) 3 2
Nine to Twelve G1(0to2) 3 1
G2 (3to5) 8 3
G3 (6 to 8) 5 4
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2: SCENE Selections by Group Stage Two

App. Table 2

Distribution for Hours per Week per SCENE Experience (movies n) Groups

SCENE Experience Total Female
Participants

(Movies n) Participants

Average Time One to Four G1(0to2) 54 26
Movies and
Series Watching G2(3to05) 25 10
Per Week (Hours)

G3 (6 to 8) 11 9
Five to Eight G1(0to2) 28 12
G2 (3to5) 43 20
G3 (6 to 8) 29 25
Nine to Twelve G1(0to2) 16 8
G2 (3to5) 33 12
G3(6to 8) 41 25
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