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Abstract

Mixed methods have an established trajectory in the social sciences. Audiovisual
Translation and Media Accessibility (MA) Studies are also increasingly applying the
“third research paradigm” (Johnson, Onwuegbuzie and Turner, 2007, 112). Yet,
publications in our field often fail to discuss the mixed-method nature of the study in
depth, be it because of space limitations or a lack of deliberate integration of the
methods. Concurrently, MA has seen a boom in experimental research, as descriptive
approaches have given way to reception and user-centred studies that engage in the
cognitive processes and immersion of audiences (Orero et al. 2018). This article
proposes a methodological basis for MA researchers to design studies employing
physiological instruments within a mixed methods framework. The core mixed methods
designs (convergent, explanatory, and exploratory) are presented, and examples of their
applications to research employing physiological instruments are discussed.

Keywords: Media Accessibility, experimental research, physiological instruments,

methodology, mixed methods, research design

1. Introduction

Media Accessibility (MA) is an interdisciplinary area closely associated with
Audiovisual Translation (AVT) Studies and enclosed in the overarching field of
Accessibility Studies (Greco 2019). MA is devoted to researching media access
services, which Jankowska (2019) classifies into two categories: content-based and
technology-based. Content-based services involve a translation process, namely audio
description (AD), audio subtitling, audio introduction, subtitles for the deaf and hard of
hearing (SDH), sign language interpreting, and touch tours, among others. Conversely,
technology-based services involve digital processing or enhancing of existing products,
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i.e., clean audio and slow reproduction (Jankowska 2019, 233). Previous literature in

MA has mostly addressed the former, adopting a myriad of methodological approaches.

In recent years, MA has taken a turn toward reception studies, what Greco (2018) calls
the shift from maker-centred to user-centred approaches. MA practice has also started
to embrace these user-centred approaches (see Di Giovanni 2018 for an overview of the
participatory accessibility experience). On the one hand, reception studies with users
based on self-reported measures have employed questionnaires, interviews and focus
groups in order to assess both established and novel practices in AD, sign language,
“traditional” interlingual subtitling, SDH, etc. For instance, synthetic voices in AD have
been deemed an acceptable solution among AD users, particularly in certain genres such
as documentaries (Szarkowska 2011; Walczak and Fryer 2018), while always-visible
SDH (also known as static-follow subtitles: “positioned in front of the viewer,
responding immediately to their head movements™) (Agullé and Matamala 2020, 647)
have proven to be preferred over fixed-position SDH (“subtitles attached to three

different fixed positions in the sphere, spaced evenly”) (ibid., 648) in 360° content.

On the other hand, physiological instruments from the field of Psycholinguistics
(electrodermal activity, electroencephalography [EEG], eye tracking, heart rate, etc.)
have been adopted in the context of MA to better understand the reception and cognitive
processing of audiovisual texts (Kruger 2016). It is worth establishing that, throughout
this article, 1 will favour the term physiological instruments over the more general
notion of experiments or objective measures, as this study reflects on how the

aforementioned instruments are combined with self-reported measurements.

MA studies combining physiological instruments and self-reported measures are not
only interested in the preferences and needs of users, but also in their objective
immersion and cognitive load (Kruger, Doherty and Ibrahim 2017; Szarkowska and
Gerber-Moron 2019), psychophysiological reactions, and emotional response (Ramos
2015, 2016; Iturregui-Gallardo and Matamala 2021). These studies follow a similar
procedure: (1) participants are asked to complete a pre-stimulus questionnaire; (2)
stimuli are screened and the participants’ response to the stimuli is monitored through
physiological instruments; and (3) participants are interviewed or asked to complete a
self-report questionnaire to assess their sense of immersion, preferred version of the
stimuli, etc. Indeed, studies combining physiological instruments and users’ self-

reported input constitute an excellent opportunity for a mixed methods approach. My



aim is to report on the mixed methods designs applied so far in our field and the
possibilities that less prevalent designs may open up. Specifically, sequential designs —
where each research phase is conducted separately, and its results are intended to be
used as a basis to design the next phase — allow for participants’ input to guide the

experiment or can help explain the original results.

The mixed methods approach was first coined during the 1980s, although researchers
had arguably been combining qualitative and quantitative data, methods, and inquiry
logics since the days of Galileo (Maxwell 2016). Self-identified mixed methods
research later flourished throughout the 2000s, with the thematic Journal of Mixed
Methods Research being founded in 2007. To identify mixed methods research,
Johnson, Onwuegbuzie and Turner (2007, 112) review several definitions of the “third

research paradigm” and come up with the following formulation:

Mixed methods research is the type of research in which a researcher or team
of researchers combines elements of qualitative and quantitative research
approaches (e.g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) for the broad purpose of breadth

and depth of understanding and corroboration.

(ibid., 123)

Mixed methods combine qualitative and quantitative elements at one or several stages
throughout a project, which can range from the formulation of research questions,
sampling and data collection to data analysis (Bryman 2006, 101). Yet in the context of
AVT and MA, mixed methods research is oftentimes not thoroughly acknowledged:
studies combining methods in our field do not explicitly adopt specific mixed methods
designs — convergent, explanatory, and exploratory (Creswell and Plano Clark 2017) —
and, more generally, they do not reflect on the overarching paradigms and data
integration frameworks. Meister (2018, 77) discusses this very phenomenon in the
overarching context of Translation Studies: although researchers apply “different types
of data, methods and theories”, they often do not take full advantage of the “integrative

methodological framework™ mixed methods have to offer.



With this paper, my aim is to provide a methodological basis for the purposeful
application of mixed methods designs in MA experiments employing physiological
instruments. The rationale behind this aim is that existing studies using physiological
instruments have not yet exploited the full potential that mixed methods designs have to
offer, even though they are almost never applied without including some form of self-
reported input by the participants. The article is structured as follows: | summarise the
methodological foundations of mixed methods designs in Section 2. Section 3 follows
with a literature review of the application of physiological instruments in MA. Section 4
goes on to illustrate the already existing (implicit or explicit) application of mixed
methods in MA. In Section 5, I discuss the rationales and possibilities for applying
mixed methods designs to MA. Overall, this article demonstrates that mixed methods is
already a widespread approach in MA studies that apply physiological instruments. By
explicitly acknowledging the mixed methods design they are applying, researchers can

gain in transparency, replicability, and methodological soundness.

2. Core mixed methods designs

The mixed methods approach brings together quantitative and qualitative research to
provide “informative, complete, balanced, and useful research results” while
recognising and remaining inclusive of “local and broader socio-political realities,
resources and needs” (Johnson, Onwuegbuzie and Turner 2007, 129). As argued by
Shannon-Baker (2016), this approach can adopt several philosophical paradigms or
worldviews, namely pragmatism, dialectics, critical realism, and transformative-
emancipation. In what follows, I briefly outline the definitions of these paradigms
which are worth bearing in mind when designing mixed methods studies. When mixing
methods, we need to reflect on whether one method is insufficient and whether we
hypothesise that our (qualitative and quantitative) results will diverge.

1. Pragmatism is an outcome-oriented, practice-based paradigm that turns away from
positivist/postpositivist and constructivist hierarchies (Onwuegbuzie and Leech 2005).
In the words of Moseholm and Fetters (2017, 2), pragmatism “emphasizes creating
shared meaning and joint action, and this emphasis points to the underlying belief in

complementarity”! [emphasis added].

! Complementarity refers to the combination of quantitative and qualitative approaches in an attempt to
balance out the advantages and disadvantages of each approach (Shannon-Baker 2016, 325).



2. According to Shannon-Baker (2016, 328), dialectics considers the use of two or more
philosophical paradigms “instead of conceptualizing another ‘paradigm’ or perspective
entirely”. The author goes on to explain that dialectics “offers the most emphasis on
divergence? [emphasis added] in the data and results together”.

3. Critical realism integrates ‘““a realist ontology (there is a real world that exists
independently of our perceptions, theories, and constructions) with a constructive
epistemology” (our vision of the world is a construction based on our perspectives)
(Creswell and Plano Clark 2017, 40). The keyword here is the compatibility of
worldviews.

4. The transformative-emancipation paradigm is defined by close collaboration “with
minority and marginalised groups whose voice is not typically heard on particular
issues” (Shannon-Baker 2016, 326). Groups directly involved in the research participate
in the process by developing research questions, determining culturally appropriate
methods, recruiting participants effectively, collecting sensitive data, etc. (ibid., 327).
Within this paradigm, the aim is to achieve change.

Given the evident connection between MA and persons with disabilities, there is a
pressing need to further mainstream the transformative-emancipation paradigm in our
field. Accessibility users are involved in MA research as participants, interviewees,
testers, etc., but they could be further involved throughout the different stages of the
mixed methods design. Scholars have convincingly argued for the involvement of
access service users in the creation of a given (audiovisual) product. Accessible
filmmaking (Romero-Fresco 2019) and poietic design (Greco 2018) are two examples.
The same logic could be applied to MA research itself. Users of accessible services may
actively participate as full members of MA research projects by pinpointing priority
topics, helping to design the project so that it meets their demands, interpreting the data,
disseminating the results, etc. In brief, mixed methods research framed within this
paradigm may provide an opportunity to narrow the maker-expert-user gap (Greco
2018).

When embarking on a mixed-methods study, researchers make two initial decisions,

according to Johnson and Onwuegbuzie (2004): to operate within one dominant

2 Within the dialectics paradigm, divergence alludes to addressing the conflicting ideas and dissonances in
the data and results from the different paradigms when they are brought together (Shannon-
Baker 2016, 328).



paradigm or not, and to conduct the research in a concurrent or sequential manner. For
now, | will focus on the phases or, rather, the main designs in mixed methods research.

Creswell and Plano Clark (2017) have narrowed down to three mixed methods designs?:

a. The convergent design compares or merges results. Qualitative and quantitative data
are collected and analysed during the same phase and then merged to identify
similarities, contradictions, etc., in the results (for instance, through joint-display
tables). Alternatively, the data can be merged by transforming the qualitative data into
quantitative variables (or vice versa) (Creswell and Plano Clark 2017, 68-72).

b. In an explanatory sequential design, the research is done in two separate phases. First,
researchers collect and analyse the quantitative data, which in turn inform the
qualitative strand (lvankova, Creswell and Stick 2006). Second, the qualitative strand
explains, “follows up”, or illustrates the quantitative results. In this design, the
integration occurs at two stages: (1) when “connecting the quantitative results to the
qualitative data collection”, and (2) when the qualitative phase is finished and the
researcher “draws integrated conclusions about how the qualitative results explain and
extend specific quantitative results” (Creswell and Plano Clark 2017, 80).

c. The exploratory sequential design also consists of two phases: researchers first collect
and analyse the qualitative data, which in turn inform the quantitative strand. During the
second phase, researchers “interpret the two sets of results together so that quantitative
results can verify, confirm, or generalize the initial exploratory qualitative findings”

(Plano Clark and Ivankova 2015, 124).

Fetters, Curry and Creswell (2013) discuss four larger frameworks which can apply the
convergent, explanatory sequential and exploratory sequential designs: multistage,
intervention (or experimental), case study, and participatory mixed methods
frameworks. For the purposes of this article, I will now delve into the mixed methods

experimental design.

Creswell and Plano Clark (2017, 108) define the intent of incorporating qualitative data
into experimental research “to provide personal, contextual, qualitative experiences
drawn from the setting or culture of the participants along with the quantitative outcome

measures”. In MA, the qualitative and quantitative scenario is fully met when

3 Creswell and Plano Clark’s (2017, 60-61) typology of mixed methods designs has fluctuated over time.
The authors have disregarded the timing of data collection and the prioritisation of each method in favour
of the intent of the design.



physiological instruments are combined with qualitative methods (interviews, focus
groups, think-aloud protocols, recordings, diaries kept by participants, etc.). Yet
physiological instruments are often employed in tandem with self-report questionnaires
which may adopt a quantitative stance (through Likert scales, close-ended questions,
etc.) or a qualitative stance (through open-ended questions). Regardless of the adopted
stance, the intent of these questionnaires is to draw on the participants’ own perceptions,
understandings, expectations, etc. to complement their physiological reactions to
stimuli. For the purposes of MA, in Sections 3 and 4 | draw a comparison between
physiological instruments and self-reported measures and the classical mixed

quantitative and qualitative methods.

In mixed methods experimental research, all three core designs outlined above can be
applied. Within the convergent design, researchers may “ask process questions to
identify how participants experience the intervention” (Creswell and Plano Clark 2017,
108-109). Within the explanatory sequential design, the self-reported data gathered
after the trial may, for instance, be used to assess with the participants why the
intervention worked or not. Within the exploratory sequential design, qualitative (in our
case, self-reported) data collection and analysis is done in order to tailor or plan the
physiological measure. Overall, even if the physiological measure is the core of the
study, the mixed methods experimental design highlights the need to incorporate the
participants’ perspectives. This is even more relevant in a context where vulnerable

audiences are involved.

3. Physiological instruments in Media Accessibility: A literature review

Physiological instruments applied to MA thus far include eye tracking, EEG,
electrodermal activity, and heart rate (Orero et al. 2018). To inform my argument for the
deliberate application of mixed methods, I conducted a literature review of studies
employing physiological instruments in AVT and MA utilising the Media Accessibility
Platform (MAP)* database. Among other features, MAP keeps an updated database of
AVT and MA publications which includes keyword tagging. | thereby defined four
inclusion criteria. The search was narrowed down to (1) publications containing the

29 <¢

keywords “eye-tracking”, “electrophysiological measures”, “heart rate” and “EEG”; (2)

4 https://mapaccess.uab.cat/



journal articles in English; (3) articles reporting on experiments employing

physiological instruments, thus excluding methodological publications or literature

reviews; and (4) institutional access to the publishing journals.

At the time of the writing of this article, the keyword “eye-tracking” yielded 84

publications, “electrophysiological measures” yielded 11, “heart rate” yielded 5, and

“EEG” yielded 5 publications. Based on the aforementioned inclusion criteria, 27

articles were eligible for eye tracking, 3 articles for electrophysiological measures, 4

articles for heart rate, and 2 articles for EEG. For illustration, Table 1 presents a

summary of the literature review, with an emphasis on the measures applied in each

article, the purpose of its application, and additional methods.

Table 1. Physiological instruments and their applications in MA

Physiological

. Purpose
instrument P

Studies

Additional methods

Assess the time viewers devote
to reading SDH

Eye tracking

Assess the cognitive
effectiveness in processing
subtitled stimuli (the film is well
understood in spite of the
audience focusing on the
subtitles)

Compare narrative
comprehension scores with the
viewers’ visual behaviour

Utilise eye-tracking (fixations
and gaze control) data from

sighted viewers to later apply
them to the creation of an AD

Assess re-reading of subtitles
displayed over shot changes

Assess the effects of
segmentation (on
comprehension) in respoken live
subtitles

Assess children’s visual attention
patterns in subtitled cartoons

Assess the effect of colloquial
language use in subtitle reception

Assess visual attention
distribution of deaf and hearing
audiences in news broadcasting
with sign language interpretation

Jensema, Danturthi
and Burth (2000)

Perego et al. (2010)

Kruger (2012)

Orero and Vilaré
(2012), Vilaré and
Orero (2013), Di
Giovanni (2014)

Krejtz, Szarkowska
and Krejtz (2013)

Rajendran et al.
(2013)

Cambra et al.
(2014)

Fernandez-Torné,
Matamala and
Vilaré (2014)

Wehrmeyer (2014)

Post-stimuli feedback

Post-stimuli
questionnaires

Post-stimuli narrative
report

Post-stimuli
questionnaires

Post-stimuli
(comprehension)
questionnaire

Post-stimuli and post-

experiment questionnaire

Post-stimuli
questionnaire

Post-stimuli interview



Analyse the process of reading
content vs. function words in
subtitles (among deaf and
hearing participants)

Test comprehension scores for
professional vs. non-professional
subtitles

Measure the reading speed (for
long one-line vs. two-line
subtitles), the perception of
sound effects and speaker
portraits in subtitles for
videogames

Compare the visual processing of
dubbed vs. subtitled products

Test the effect of edited vs.
verbatim subtitles and
presentation rates on
comprehension and reading
patterns

Measure viewers’ preferences on
subtitle segmentation (line
breaks)

Assess the subtitling production
process (temporal, cognitive and
production effort) of professional
and trainee subtitlers

Test the (visual and verbal)
reception of subtitled audiovisual
texts with screens of different
sizes

Test users’ preferences,
comprehension, and enjoyment
of two-line vs. three-line
subtitles

Measure the effects of the size
and position of sign language
interpretation on TV

Assess gaze fixation in close-up
scenes of dubbed/voice-over vs.
original films

Compare children’s reception of
standard and integrated subtitles

Compare the reception of raw
machine translation, post-edited
machine translation and human
translation in MOOC subtitles

Krejtz, Szarkowska
and Loginska
(2016)

Orrego-Carmona
(2016)

Mangiron (2016)

Perego, Orrego-
Carmona and
Bottiroli (2016)

Szarkowska, Krejtz,
Pilipczuk et al.
(2016)

Gerber-Moroén and
Szarkowska (2018)

Orrego-Carmona,
Dutka and
Szarkowska (2018)

Di Giovanni (2019)

Szarkowska and
Gerber-Moron
(2019)

Bosch, Soler-
Vilageliu and Orero
(2020)

Flis, Sikorski and
Szarkowska (2020);
Romero-Fresco
(2020)

Black (2020)

Hu, O’Brien and
Kenny (2020)

Post-stimuli
questionnaire

Post-stimuli interviews

Post-stimuli
questionnaires

Post-stimuli
questionnaires (viewing
habits, comprehension,
and evaluation)

Post-stimuli
comprehension
questionnaire

Follow-up question and
post-stimuli semi-
structured interviews

Screen recording, mouse
clicks, keystroke logging
and post-experiment
interviews

Post-stimuli
comprehension
questionnaire

Post-stimuli
questionnaires and
interviews

Post-stimuli
questionnaires

Post-stimuli
questionnaires

Post-stimuli tests,
questionnaires, and
interviews

Post-stimuli
questionnaire



Test the effect of literal vs. non-
literal reversed subtitles on
processing and memorisation

Assess the impact of automatic
speech recognition on effort in
transcription tasks

Ragni (2020)

Tardel (2020)

Post-stimuli verbatim
test and open
questionnaire

Keylogging

Electrodermal

Measure the emotional response
to audio subtitles with voice-over

Iturregui-Gallardo
and Matamala

Heart rate and tactile
version of the SAM

activity vs. dubbing effect (2021) questionnaire
Measure the cognitive load in Szarkowska, Krejtz,  Self-report
intralingual and interlingual Dutka et al. (2016)  questionnaires and semi-
respeaking structured interviews
EEG Measure the impact of subtitles N
. - Pre-stimuli and post-
on the cognitive processing of Kruger, Doherty A
Al : . stimuli self-report
and psychological immersion and Ibrahim (2017) . .
. AP questionnaires
into a fiction film
Measu_re the emotlonal_ ell_(:ltatlon Ramos (2015, Post-stimuli
to audio described audiovisual X .
- 2016) questionnaires
stimuli
Heart rate

Measure sexual arousal and
engagement in audio described
porn

Rojo, Ramos and
Lopez (2021)

Cortisol responses and
post-stimuli
questionnaires

As can be observed in Table 1, eye tracking has been the most widespread instrument of

choice in MA so far. This is no surprise given its potential to provide information on

attention, attention distribution, and processing of a scene (Orero et al. 2018, 114). For

the study of subtitles and SDH processing, for instance, common measurements are

mean fixation duration, time to first fixation, fixations per subtitle, dwell time, and gaze

control. Perhaps surprisingly, eye tracking has also been applied to AD research (Orero
and Vilar6 2012; Vilar6 and Orero 2013; Di Giovanni 2014), as sighted viewers’

fixations and points of interest can be examined to provide guidance on AD scripting.

These three studies also differ from the rest of the (convergent) eye-tracking studies in

Table 1 in that the results of the eye tracking experiments are analysed first to tailor the

questionnaires which are distributed at a later stage. They thus apply an explanatory

sequential design, as explored further in Section 5.

Electrodermal activity (or galvanic skin response) is a non-invasive measure of skin

conductance to monitor changes in emotional and cognitive states. This measure has

been applied to MA research (lturregui-Gallardo and Matamala 2021) to “assess

emotional activation of users when exposed to audiovisual stimuli [...] made

accessible” (Matamala et al. 2020, 134). Given that electrodermal activity devices are

less intrusive than other methods, they may have the potential to be applied in contexts



where ecological validity is difficult to achieve in laboratory conditions, for instance in
the scenic arts. Like electrodermal activity measures, heart rate activity is monitored to
assess the physiological elicitation of emotions as users are exposed to different audio
described (Ramos 2015, 2016; Rojo, Ramos and Lopez 2021) or audio subtitled
(Iturregui-Gallardo and Matamala 2021) stimuli. EEG is a less explored measure in MA
which allows for analysing variations in cognitive load and immersion through signals

in task-relevant brain regions (Kruger, Doherty and Ibrahim 2017; Orero et al. 2018).

The findings from the literature review presented in Table 1 suggest that both
electrodermal activity and heart rate have been combined mostly with post-stimuli
questionnaires and interviews. All the data is collected during the same session and
analysed at the same stage, meaning that the design applied is convergent. The studies
by Rojo, Ramos and Lopez (2021) and Iturregui-Gallardo and Matamala (2021) are the
most complex because they combine two physiological instruments (respectively, heart
rate monitoring and cortisol responses, and electrodermal activity and heart rate) with
questionnaires. This is indeed another possibility in the mixed methods experimental

research framework.

Overall, the Additional methods column in Table 1 evidences that physiological
instruments are almost never applied in isolation in the context of MA and AVT. In fact,
the only quoted study in the literature review that relies on physiological instruments
alone is Cambra et al.’s (2014). The following section further argues that mixed
methods is already the most widespread approach in MA studies employing

physiological instruments, mostly in an implicit manner, but also increasingly explicitly.

4. Mixed methods in Media Accessibility

4.1.Implicit mixed methods

Physiological instruments in MA are routinely combined with one or several self-
reported measures. They apply an implicit mixed methods approach because, even
though they do not frame themselves within the mixed methods paradigm (they do not
thoroughly acknowledge the underlying implications nor the stage where the data and
results are embedded, and they don’t adhere to any particular mixed methods design),
they do aim to reconcile at least two sets of data from different sources (participants’

physiological reactions to stimuli and self-report questionnaires and interviews), and



they apply the mixed methods rationales discussed in Section 5, such as cross-checking
the same phenomenon from different standpoints, seeking divergence, etc. In the
following paragraphs, some examples presented in Section 3 are illustrated with their
mixed methods rationales (see also Section 5) and the buzzword “triangulation” is

problematised.

EEG data have been used both to assess the users’ reception of accessible services and
to research the working process of professionals. Kruger, Doherty and Ibrahim (2017)
“triangulate” EEG data with data from both pre-stimuli and post-stimuli self-report
questionnaires to measure the audience’s sense of immersion when watching subtitled
products. Their rationale for combining methods is to compensate for the shortcomings
of post-hoc measures that rely on memory. In Szarkowska, Krejtz, Dutka et al. (2016),
the purpose is to measure effort when performing interlingual vs. intralingual
respeaking tasks. EEG data are contrasted with self-report questionnaires rating mental
load, mental effort and performance; and semi-structured interviews. Their justification
for combining methods is to seek comparison between the self-report and EEG results,

and they find that these results are contradictory.

Similarly, eye-tracking studies have often been combined with post-stimuli
questionnaires (Mangiron 2016; Bosch, Soler-Vilageliu and Orero 2020) or interviews
(Orrego-Carmona 2016; Orrego-Carmona, Dutka and Szarkowska 2018) to assess
users’ reception of different stimuli, particularly in terms of comprehension, cognitive
load, presence, and enjoyment. Romero-Fresco (2020) conducts an eye-tracking study
to find out how viewers react to close-up scenes with and without dialogues in both
original and dubbed films. His rationale for combining methods is to compare data from
the participants’ eye movements and their subjective perceptions. Again, the findings
from the eye-tracking experiment and self-reported measures do not align. Flis, Sikorski
and Szarkowska (2020) replicate this study, but, instead of dubbing, they test the same
effect in voice-over. In both cases, the eye-tracking portion of the study is the principal
approach, but, as clarified by Creswell and Plano Clark (2017) (see Footnote 3),
methods do not have to be of equal relevance for the study to be framed within a mixed-

methods approach.

As for the emerging research on heart rate and electrodermal activity measures, studies
employing these methods can also be framed within the mixed methods approach.

Ramos’s (2015, 2016) experiments test emotional response to audio narrations vs. ADs



via heart rate and post-stimuli questionnaires, and the author’s rationale for mixing
methods is to compare results and overcome the shortcomings of self-reported
measures. In Iturregui-Gallardo and Matamala (2021), electrodermal activity measures
are combined with heart rate and post-stimuli questionnaires in order to assess
emotional reactions to audio subtitles with voice-over vs. dubbing effect. They seek to
analyse “the relationship between the psychophysiological results and the dimension of
arousal in the self-report questionnaire” (Iturregui-Gallardo and Matamala 2021, 8), but
they find no correlations between the self-reported results and the results obtained from
the physiological instruments. As highlighted below, the divergence of results in the
context of mixed methods is relevant because not only can it be one of the possible
outcomes of the study, but also one of the rationales of mixed methods itself (Bryman,
2006).

Interestingly, several of the studies from the literature review (Mangiron 2016; Kruger,
Doherty and Ibrahim 2017; Tardel 2020) claim to triangulate two or more methods,
even if the study is not framed within a mixed methods design. Triangulation has “a
long history of multiple meanings and insufficient clarity” (Morgan 2019, 6). According
to Hammersley (2008), its most common meaning is associated with the compensation
of strengths and weaknesses of each method:

The use of different methods to investigate a certain domain of social reality
can be compared with the examination of a physical object from two
different viewpoints or angles. Both viewpoints provide different pictures of
this object that might not be useful to validate each other but that might
yield a fuller and more complete picture of the phenomenon concerned if

brought together.

(Erzberger and Kelle 2003, 461)

More recently, Fetters and Molina-Azorin (2017) cite up to six reasons to replace the
term “triangulation” with the updated terminology of “integration” at different levels of
the mixed methods design. Among these reasons, the polysemic nature of the term has

made it lose in meaning. Triangulation has been cited as a rationale to apply a mixed-



methods approach (Bryman 2006), and the “triangulation design” was also one of the
former mixed methods designs. Its very formulators have since replaced it with the
convergent design: “instead of focusing on the triangulation of data sources, we now
emphasize what the researcher does with the data sources within the intent of the study,
e.g., to converge the results for enhanced understanding” (Creswell and Plano Clark
2017, 60).

Another of the reasons to reject the triangulation terminology is brought forward by
Fetters and Molina-Azorin (2017): triangulation assumes that the data gathered from the
different datasets will logically reach and confirm the same conclusion. This is not
necessarily true. Morgan (2019) argues that there are three possible outcomes when
interpreting and comparing quantitative and qualitative results (in our case, results
obtained from physiological instruments and self-reported measures): convergence
(QUAL = QUAN), formerly known as triangulation; complementarity

(QUAL + QUAN); and divergence (QUAL # QUAN). This terminological update is
worth introducing in the design and findings sections of experimental mixed methods
studies in our field, as it provides more succinct and unambiguous terminology. In any

case, triangulation as a synonym for mixed methods research should be disregarded.

4.2.Explicit mixed methods

MA and AVT research is increasingly acknowledging the mixed methods approach
applied to studies employing physiological instruments. Several of the studies from the
literature review state their mixed methods nature, and explicitly combine, compare, or
seek divergence in the results from the physiological instruments with the self-reported
measures. For example, Orrego-Carmona, Dutka and Szarkowska (2018) study the
translation process of professional and trainee subtitlers deploying eye tracking, screen
recording, mouse clicks, and keystroke logging with a post-experiment interview. After
reporting on the objective results, these are analysed qualitatively, which is indeed one

of the possibilities of convergent mixed methods design.

Szarkowska and Gerber-Mordn (2019) also adopt an explicitly mixed methods (mixed
factorial) approach to study the reception of two- vs. three-line subtitles. They conduct
two eye-tracking experiments and follow them with post-stimuli questionnaires and

semi-structured interviews. The design is convergent, as results are merged after the



(independent) analysis of the eye-tracking data and the self-reported data. In this case,
the results from the physiological instrument and self-reported measures agree in that
three-liners induce a higher cognitive load.

Lastly, Black (2020) measures children’s reception of standard vs. integrated subtitles
by applying Gambier’s model of the three Rs (2012): response is measured via eye-
tracking data (visual attention allocation and cognitive effort); reaction is measured via
scene recognition and content comprehension tests; and repercussion is assessed via
post-experiment questionnaires and interviews. This model is also convergent and the
results from the eye-tracking experiment coincide with the comprehension and the self-

reported data.

What we can draw from the studies discussed in Sections 3 and 4 is that (1) research
employing physiological instruments in our field does not exist in isolation from the
participants’ self-reported input and (2) convergent design has been the most frequent

type in AVT and MA studies employing these instruments.

5. Adapting mixed methods designs to experimental research with physiological
instruments

As shown throughout the previous sections, there is no shortage of fruitful combinations
between physiological instruments and self-reported measures in MA. To clearly make
my case for an explicit acknowledgement of mixed methods in our discipline, I next
refer to a number of rationales for applying this research paradigm. Then, I bring

forward a number of practical examples for each design.

Greene, Caracelli, and Graham (1989, 258-260) claim that mixed methods can be used
to (1) corroborate, (2) enhance or elaborate, (3) develop or (4) contradict the results of
each method, and to (5) expand on the topic of inquiry. In a meta-analysis of 232
studies, Bryman (2006) finds that the most commonly cited rationales for applying
mixed methods are enhancement of results, triangulation, completeness, illustration, and
explanation. Some common rationales for combining methods in our field are
correlation (Perego et al. 2010; Orero and Vilar6 2012; Perego, Orrego-Carmona and
Bottiroli 2016; Gerber-Morén and Szarkowska 2018; Iturregui-Gallardo and Matamala
2021); comparison, corroboration and contradiction (Fernandez-Torné, Matamala and
Vilaré 2014; Krejtz, Szarkowska and Loginska 2016; Orrego-Carmona 2016;



Szarkowska, Krejtz, Pilipczuk et al. 2016; Szarkowska and Gerber-Morén 2019;
Romero-Fresco 2020; Flis, Sikorski and Szarkowska 2020); compensation of the
shortcomings in one of the methods (Kruger, Doherty and Ibrahim 2017); development
of a new practice (Di Giovanni 2014); integration of results (Kruger 2012); and
enhancement of results (Mangiron 2016). By means of examples cited throughout the
article and others from neighbouring fields of study, | now present a number of mixed
methods design possibilities with the potential of opening new horizons.

Eye tracking (Szarkowska and Gerber-Moron 2019; Black 2020), EEG (Szarkowska,
Krejtz, Dutka et al. 2016), electrodermal activity (Iturregui-Gallardo and Matamala
2021) and heart rate (Ramos 2015, 2016; Rojo, Ramos and Ldpez 2021) studies in MA
mostly fall into the category of convergent design. That is, the experiment is prefaced
by a questionnaire (usually to gather demographic data, media consumption habits,
visual condition, language proficiency, etc.) and immediately followed by either post-
stimuli questionnaires or interviews. The data from the physiological instruments and
the data from the questionnaires or interviews are analysed independently and their
results are compared/cross-checked at the same stage. In this vein, some qualitative
methods have yet to be embedded in experimental MA research. Think-aloud
techniques in particular have been applied to usability testing and can be utilised to
“examine emotional responses to movies and paintings to see how they develop over
time during the viewing or reading” (van Peer, Hakemulder and Zyngier 2012, 78). The
convergent combination of eye tracking and think-aloud protocols in the usability field,
in particular (cf. Elling, Lentz and de Jong 2012), could be replicated in process-based
MA studies.

An exception to the “convergent fever” is Di Giovanni’s (2014) study on eye-tracking-
informed AD, where an explanatory sequential design is applied. The eye-tracking
experiment is conducted first, and its results inform the second (self-reported) strand of
the project. Namely, two different AD scripts are created, one inspired by the eye-
tracking results and a traditional AD. At a later stage, a group of blind participants
respond to a questionnaire after being presented with both versions. Eye-tracking-
informed AD turned out to be better understood than the traditional AD. This study and
its design in itself pose a new opportunity for the empirical updating of accessibility

standards and guidelines.



As for exploratory sequential designs with physiological instruments, Kruger, Doherty
and Ibrahim (2017) draw on self-reported immersion results from questionnaires to
build the EEG experiment. Within this design, there is no denying the potential of first
gathering and analysing qualitative (or quasi-quantitative) data from accessibility users
and other stakeholders precisely to guide the experiment. We can look at other examples
from neighbouring disciplines for inspiration. Harrison and Reilly (2011), for instance,
find that exploratory sequential design is the most frequent design in mixed methods
marketing research. Therein, qualitative data are collected and analysed for developing
the experiment by creating taxonomies and typologies. Within Interpreting Studies,
Goldsmith (2018, 345) adopts this design to first “describe how tablets are used for
consecutive interpreting” via interviews with professionals and then, drawing on these
qualitative results, to “develop an instrument to evaluate the various tools and
technology available in this field”. An exploratory sequential design would be
particularly useful to our field if we adopt a transformative-emancipation paradigm.
That is, the qualitative strand of the project can be devoted to users pinpointing
unsolved accessibility issues. The experiment can then be carried out to empirically test

accessibility solutions to the previously gathered users’ demands.

In summary, convergent designs have allowed for the cross-checking of
psychophysiological reactions with self-reported data. This avenue of research offers
many possibilities as it is efficient (in MA studies employing the convergent design,
participants only have to travel to the lab once) and different members from a team of
researchers can distribute the analysis according to their expertise (Creswell and Plano
Clark 2017, 72-73). Alternatively, explanatory and exploratory designs open up new
research avenues, given that they have been rarely deployed in MA. More importantly,
all three possibilities can closely involve accessibility users in the design of the
experiment and the interpretation of its results if the research is framed within the

transformative-emancipation paradigm.

6. Conclusions

The present article has gathered evidence that mixed methods is already a relevant
approach in MA research employing physiological instruments, whether researchers

acknowledge it or not. In fact, it can be argued that previous experimental research



studies do not utilise physiological instruments as stand-alone methods (see Table 1).
Physiological instruments appear inextricably linked to self-reported measures, and the
combination of both may adhere to the convergent, explanatory or exploratory mixed

methods designs.

More generally, the rationales for choosing mixed method approaches —i.e.,
enhancement of results, completeness, explanation, contradiction, etc. (Greene,
Caracelli and Graham 1989; Bryman 2006) — also apply to MA research employing
physiological instruments. Experiments combining physiological instruments and self-
reported measures paint a more comprehensive picture of the topic of inquiry and cross-
check accessibility users’ subjective reflection with empirical evidence. Perhaps more
importantly, mixed methods pose an opportunity to establish a productive dialogue with
all stakeholders at different stages of the research process and to corroborate their

perceptions.

By framing future studies within the existing mixed methods designs and by
incorporating the up-to-date terminology of mixed methods, researchers have much to
gain in terms of transparency, replicability, and reproducibility. The key here is to
outline how datasets are integrated: Are the results from each method compared, used to
explain each other, to build the next phase of the study, to expand on the other? (Leavy
2017, 171-172). The literature review leads to the conclusion drawn in Section 4 that

convergent designs are the most widespread in MA experimental studies.

As for explanatory and exploratory sequential designs, they are yet to flourish in our
field. Exploratory designs in particular have the potential to better inform the
experiment by assessing the users’ most compelling needs and interests in their own
words. As already stated throughout the article, scholars are advocating for the inclusion
of users in the design of accessible products: “In order for artefacts to be fully
accessible, the knowledge of users and other stakeholders needs to be fully taken into
account in the design system because it is as important as maker’s knowledge” (Greco
2018, 212). Mixed methods designs can precisely pose an opportunity to apply a

transformative-emancipation paradigm.

Mixed methods research is not, however, a panacea. Research that lacks statistical
soundness, and ethical and scientific rigour (Orero et al. 2018) cannot be “fixed” by

even the most well-planned and well-defined mixed methods design. This paper does



not seek to claim that mixed methods are a “one size fits all” solution for MA research
employing physiological instruments. Rather, it argues for the advancement of
convergent, explanatory and exploratory designs in studies combining physiological
instruments with self-reported measures. An awareness of the characteristics and
purpose of each mixed methods design will surely benefit prospective methodological

frameworks in MA studies of this nature.
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